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A Seven-Day Journal 


The New Year Honours List 


In the first part of the New Year Honours 
List, which was published on Monday, January 
Ist, 1945, the following names appear :—Sir 
Charles Bruce-Gardner, Chief Executive for 
Reconversion at. the Board of. Trade, becomes 
a baronet. Knighthoods are conferred upon 
Professor Leslie Patrick Abercrombie, Professor 
of Town Planning, London University ; Mr. 
Edward Battersby Bailey, F.R.S., Director, 
Geological Survey, Great Britain; Mr. Peter 
Boswell Brown, chairman and managing 
director of Hadfields, Ltd.; Professor James 
Chadwick, F.R.S., Professor of Physics, Liver- 
pool University; Mr. Lawrence Andrew 
Commom, Director of Ship Management 
Division, Ministry of War Transport ; Mr. Roy 
Hardy Dobson, managing directcr, A. V. Roe 
and Co., Ltd.; Mr. Arthur Percy Morris 
Fleming, director of Metropolitan-Vickers Elec- 
trical Company, Ltd.; Mr. Roger Gaskell 
Hetherington, Adviser on Water and Director 
of Water Surveys, the Ministry of Health ; 
Mr. William Perey Hildred, Director-General of 
Civil Aviation, the Air Ministry; Mr. Mark 
Hodgson, General Secretary of the United 
Society of Boilermakers and Iron and Steel 
Shipbuilders ; Mr. Allen Campbell Macdiarmid, 
chairman and ing director of Stewarts 
and Lloyds,‘ Ltd.; Mr. Arthur Frederick Sid- 
greaves, managing director of Rolls-Royce, 
Ltd.; Mr. Herbert Alker Tripp, Assistant Com- 
missioner, Metropolitan Police in Charge of 
Traffic. In the Order of the British Empire, 
Sir James Lithgow, Bart., a Lord Commissioner 
of the Admiralty and Controller of Merchant 
Shipbuilding, becomes a G.B.E.; while a 
K.B.E. is conferred upon Colonel Sir Arthur 
Stanley Angwin, Engineer-in-Chief of the 
G.P.0O. Mr. J. P. Bowen, Engineer-in-Chief to 
the Corporation of Trinity House ; Mr. E. R. 
Cartwright, . chief engineer of the Asiatic 
Petroleum Company, Ltd.; Mr. R. H. Coverley, 
controller of Rotol, Ltd.; Mr. G. L. Darbyshire, 
vice-president of the London, Midland and 
Scottish Railway Company; Me. A. A. M. 
Durrant, Director of Tank Design, the Ministry 
of Supply ; Mr. A. T. Gibson, chief engineer of 
the motor liner ‘‘ Dominion Monarch ”’ ; Colonel 
F. Hibbert, the water engineer of Liverpool ; 
and Mr. C. G. Twallin, the chairman and 
managing director of Buck and Hickman, Ltd., 
receive the honour of C.B.E. In the second 
section of the New Year Honours List, pub- 
lished on January 3rd, promotions and appoint- 
ments to the Order of the British Empire were 
given. 


The Late Sir Charles Sheriden Swan 


By the death of Sir Charles Sheriden Swan, 
which occurred on Saturday, December 30th, 
at the age of seventy-four, the Tyne has lost 
an outstanding figure in the shipbuilding and 
marine engineering industry. The name of 
Swan has been well known on the river for two 
generations, for the father of Sir Charles was 
connected with a shipbuilding business founded 
at Walker in 1852. Sir Charles began his long 
career as an apprentice with the Wallsend Slip- 
way and Engineering Company, Ltd., and after 
four years in the engine works he served a 
further apprenticeship in the shipyard of 
C. 8. Swan and Hunter. After returning for a 
short time to the drawing-office of the engineer- 
ing works, he decided to gain sea experience, 
after which he joined the firm of C. 8. Swan and 
Hunter and was one of its leading directors 


was merged with that of W. Richardson and 
Co., Ltd., to form the firm with the present title 
of Swan, Hunter and Wigham Richardson, 
Ltd. For many years Mr. Swan had attended 
the shipyard and engine works and had shared 
the responsibility of designing and building 
every kind of naval and mercantile vessel and 
many different patterns of floating dry docks. 
In 1931 he was made vice-chairman of the com- 
pany and in 1938 he became its chairman. For 
many years he was a director of the associated 
Clyde firm of Barclay, Curle and Co., Ltd., and 
recently he became its chairman. In 1935 he 
was elected the President of the Shipbuilding 
Employers’ Federation. A year ago his long 
services to the industry were recognised by 
the bestowal of a knighthood. 


Wellworthy Piston Rings, Ltd. 


SPEAKING at the recent ninth annual general 
meeting of Wellworthy Piston Rings, Ltd., Mr. 
John W. Howlett, the chairman and managing 
director of the company, said that the time had 
now come when a little more could be said with 
regard to the operations of the company. He 
recalled the fact that the company was one of 
the largest, if not the largest, aero-engine 
piston ring manufacturer in this country, and 
that before the war it did a great deal of 
business with the Continent, supplying piston 
rings to aero-engine builders in Germany, 
Italy, Rumania, Poland, and other countries. 
In the early years of the war the company 
had acquired the business of the Leeds 
Piston Ring and Engineering Company, Ltd., 
and the association of the two companies, 
which had worked in parallel, had been a very 
happy one. .The balance sheets, Mr. Howlett 
went on to say, would indicate the enormous 
expansion of the business, which had: con- 
tributed vitally to the war effort. The factories 
were already on a double shift when the.war 
began, and that had been continued right up to 
the present period. Wear and tear had been 
considerable, but every effort had been made to 
keep up with the maintenanee problems. 
With regard to financial matters, Mr. Howlett 
stated that naturally the turnover had increased 
enormously, and that in the year under 
review the company’s ‘liability to the Govern- 
ment in the form of E.P.T. and income tax was 
rather more than £330,000. The net profit to 
the company was rather less than one-tenth of 
the total profits earned, and in view of the small 
net profit to the company the directors did not 
think it wise, in the interests of the company, 
to increase the amount for distribution, which 
was @ final dividend of 10 per cent. on the 
ordinary shares, making with the interim 
dividend 15 per cent. for the year, less tax. 
After the war, when the firm had been released 
from Government contracts, it was hoped to 
put on the market several patented products, 
which were of similar nature to the firm’s 
standard production and would therefore enable 
the transition to be made without undue loss 
or disturbance. 


The Centenary of William Denny and 
Brothers, Ltd. 


In December, 1944, the firm of William 
Denny and Brothers, Ltd., of Leven Shipyard, 
Dumbarton, celebrated its centenary. The 
original yard of the firm, founded in 1844, was 
a small piece of ground’on the north bank of the 
River Leven. In 1845 the firm first leased, then 
bought, the Woodyard, a larger place on the 
south bank of the river. In 1867 a much larger 





when it was coriverted into a limited liability 
company and when, at a later.date, the business 





site was bought, and the whole shipyard was 


nine -berths were constructed and two wet 
basins built, accommodation for vessels up to 
550ft. in length being provided. The engine 
works and foundry were expanded to keep pace 
with the shipyard extensions on a site half a 
mile up the River Leven. In 1881 an experi- 
mental tank was built. The first ship to be 
built by the young firm was the “Loch 
Lomond,” a vessel of 126ft. length with a beam 
of 16ft. 3in., for the Dumbarton Steamboat 
Company. From this small vessel it is a far cry 
to H.M.S. “‘ Bedouin,” a unit of the “ Tribal ” 
class of large destroyers. Since 1844 the firm 
has delivered 1378 ships, an average of one ship 
every twenuy-seven days for one hundred years. 
Notable among these were the clipper “‘ Cutty 
Sark,” of 1869; the ‘“‘ King Edward,” of 1901, 
the first turbine-driven steamer in the world ; 
the “ Otaki,” of 1908, having the first installa- 
tion of combined reciprocating and turbine 
machinery; the “ Paris,” of 1913, a cross- 
Channel steamer for the Newhaven-Dieppe 
service; and the paddle ship ‘“ Robert the 
Bruce,” of 1934, which was the first all-welded 
ship to be built in Scotland, and the first paddle 
ship in Britain to be driven by oil-electric 
machinery. Three generations of Dennys in 
a hundred years have delivered nearly fourteen 
hundred ships, and four hundred million man- 
hours of thought and labour have gone to the 
building up of the business. Success has been 
achieved in many directions. For the future, 
the centenary brochure says, more than ever, 
it is now clear that the price of survival will be 
wisdom and imagination, and the utmost 
effectiveness of brain and hand. Through these 
qualities and stimulated by its good tradition 
the hope is expressed that prosperity will 
continue. 


Export Trade and Manufacturing Costs 


In the course of his chairman’s speech, at the 
ninth annual general meeting of the Moss Gear 
Company, Ltd., which took place on Monday 
last, January Ist, at the Birmingham Chamber 
of Commerce, Mr. Walter Duckitt, M.I. 
Mech. E., M.I.A.E., made reference to the need 
for reduction in manufacturing costs if our 
export trade was to be fostered. Every atten- 
tion, he said, should be given to the large 
export market which would almost certainly be 
available, provided, of course, that our costs of 
production were such as would enable us to 
compete in- that market. It seemed to him 
essential, he continued, that for-the well- 
being of the country every endeavour should 
be made by manufacturers and the Government 
to re-establish our export trade and to take a 
worthy part in meeting the tremendous needs 
of the post-war world. If, however, we were 
to take our share in this development, it would 
be absolutely vital to reduce our costs of pro- 
duction in order to enable us to meet the com- 
petition of other manufacturing nations. It 
was difficult, he said, to see how our costs were 
going to be kept at a reasonable level with all 
the legislation which seemed to be pending. 
‘Mutual co-operatidn and forbearance on the 
part of labour and capital, as well as the 
Government, would, however, enable this 
country to take its fair share in the future world 
market. With this object in view the directors 
would use every endeavour to keep the company 
as well equipped as possible in plant and accom- 
modation generally. During the year under 
review, Mr. Duckitt pointed.out, a large amount 
of money had been spent on plant and 
machinery, for it was only in that way, he said, 
that the company could continue to compete 





moved to the present quarters. In due course 


satisfactorily. 
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The Year of Attainment 


No. I 


puogl reviewing the course of the war at 
sea a year ago THE ENGINEER character- 
ised 1943 as the decisive year in the sea war. 
All experience in the last twelve months 
tends to confirm that assessment, for the 
year 1944 was marked by some of the most 
far-reaching maritime attainments in the 
history of the world, and consideration of 
cause and effect leads inevitably to the con- 
clusion that the attainments were founded 
upon the decisions of 1943. 

There can seldom, if ever, have been a 


these developments can be told it will be 
appreciated how great has been the ingenuity, 
the technical and engineering skill, and the 
production which has been harnessed to the 
need for making fleets more immediately self- 
supporting than ever before, and therefore 
able to meet new strategical problems with 
hitherto undreamt-of speed and efficiency. 


War Against the U-Boat 
From the broad stategic point of view the 





overriding struggle during the past year was 
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LANDING CRAFT, 


period in naval history more’ difficult to 
review dispassionately than the past twelve- 
month. All the sea affair in the Western 
Hemisphere seems to be so dominated by the 
successful placing of the Allied Armies on 
the mainland of Europe and the building up 
of their strength to the point which has 
enabled them already to extend a narrow 
beachhead to the territory of nations. 
Similarly, the sea war in the Far East has 
progressed so far that Japan, the conqueror, 
is reduced to playing the réle of a desperate, 
ruined gambler. These two tremendous 
events, separated by tens of thousands of 
miles, are nevertheless complementary, and 
they will become more and more closely 
linked as the final defeat of all German pre- 
tensions towards sea power in the West are 
eliminated and more and more of the strength 
of the Royal Navy is therefore brought to 
bear against the enemy in the East. In this 
there is a lesson of great importance to be 
learnt. It is the unrivalled flexibility of sea 
power, which is such that the destruction of 
the German battleship “Tirpitz” in a 
Norwegian Arctic fiord must cause the 
Japanese naval command on the other side 
of the world to flinch. The flexibility of sea 
power is, in fact, even greater nowadays than 
that of air forces, for it has baen enormously 
increased by the far more extensive use of 
aircraft carriers, which has enabled fleets 
operating at great distances from established 
air bases to carry their air power with them 
as an integral part of the sea power which 
they exercise, and by the great developments 
in the technique of what used to be cailed 
the “ mobile naval base.” Little can yet be 





said of the latter, but when the full tale of 
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that against the U-boats. That was not 
because it was of renewed severity, but 
because of the simple fact that the limiting 
factor in the development of the whole of 
the grand strategy of the United Nations has 
been the availability of shipping resources, 
while the U-boat has remained the chief 
weapon with which Germany has sought to 
limit the expansion of our shipping resources 





and in this way to set bounds to the develop- 
ment of the Allied strategy. 


In fact, the war against the U-boats 
was far less severe, and the losses which 
the U-boats were able to inflict upon the 
shipping of the United Nations was small 
by comparison with the losses suffered 
among the U-boats themselves, and smaller 
still in relationship to the shipbuilding output 
on both sides of the Atlantic as well as in the 
Dominions and along the Pacific Coast of the 
United States. As early in the year as 
February 9th it was officially announced that 
January had proved to be one of the best 
months of the war in the campaign against 
the U-boats. Later it was stated officially 
on the joint responsibility of the Prime 
Minister and the President of the United 
States that the shipping losses of the United 
Nations during the month of May had been 
lower than in any other month of the war. 

The latter statement will bear closer 
examination. During the early months of 
the war the shipping losses were serious 
enough, but the legitimate targets of the 
U-boats were confined to the ships of the 
British Empire, France, and Poland. 
Admittedly, the question of legitimacy did 
not greatly worry the U-boat commanders ; 
but, even so, the number of neutral ships 
sunk was small compared with the number of 
British ships sunk, and the U-boats found it 
expedient to leave American ships alone, 
although they saw few of these because the 
U-boats did not in those days often operate 
outside the zone forbidden to American ships 
by the United States Government. In May, 
1944, however, the U-boats were troubled by 
no considerations of legality or of expediency, 
and their targets included the whole shipping 
resources of the United States as well as the 
British Empire, to say nothing of those of 
other Allies and ships of occupied territories 
which were serving the Allied cause. The 
opportunities of the U-boats had therefore 
greatly increased, as had also the strategic 
advantages which had accrued to them 
through the possession of bases on the 
Atlantic seaboard and through technical 
developments. Moreover, the figures for the 
shipping losses of the United Nations in 
May, 1944, included the eastern as well as 
the western theatre of war. It is only when 
these factors are fully taken into account 
that the significance of the statement relative 
to the shipping losses during May can be 
appreciated. 

The plain fact was, of course, that this 
great attainment had resulted from the 
decisive defeat inflicted upon the U-boats 
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almost exactly twelve months before. After 
that defeat the German High Command had 
confessedly been forced to withdraw the 
U-boats from the Atlantic. They tried to 
“stage a come-back,” but the Allies had made 
such good use of the interval, not only in 
building up their shipping resources, but 
also in further developing their technique of 
U-boat hunting and killing, that they were 
never again in danger of losing the initiative 
and the German attempts to increase the 
scale of their U-boat warfare in the Atlantic 
led to little more than an increase in the rate 
of U-boat losses. 

In August there came from Mr. Churchill 
and President Roosevelt another statement 
of great interest and importance. It was 
that over 500 U-boats had been destroyed 
since the outbreak of war. This figure was 





presumably arrived at in accordance with 








in the fields of engineering and production, 
were out of all proportion to the number of 
U-boats put into Bpcrational service. Of 
these no figures are available, or are likely to 
be available unless and until the German 
records fall into our hands, but it must 
obviously be far in excess of the total losses, 
and even more in excess of the losses which 
are known to us to-day. On the question of 
personnel, experience has shown that the 
average crew of a U-boat of the type used 
in the Atlantic and Mediterranean—where 
the great majority of the losses have occurred 
—is forty-five officers and men. A very 
simple calculation shows, therefore, that 
the very minimum of U-boat personnel lost 
to Germany is 22,500 officers and men. The 
great majority of these must be considered 
as skilled men, with considerable and costly 
training behind them. The Germans have 








LANDING BARGE, VEHICLE 


the declared policy of the Admiralty in being 
ultra-conservative in the assessment of 
U-boat casualties, demanding the most con- 
clusive evidence, usually in the shape of 
prisoners, bodies, or internal wreckage, 
before admitting a definite “kill.” That 
being so, it is probable that the figure of 500 
U-boats destroyed was an absolute minimum 
figure. In this connection it is worth recalling 
that when the German records came to be 
examined after the last war it was found that 
the number of U-boats lost was more than 
twice what we had thought. According to 
the German records—and the German U-boat 
memorial at Kiel—just under 200 U-boats 
were lost through all causes during the war 
of 1914-18. 

Even if one considers only this minimum 
figure of 500 U-boats sunk up to the middle 
of 1944, one can hardly fail to be impressed 
by the scale of the effort which Germany had 
devoted to the production and deployment of 
the weapon upon which her rulers set so 
much store. It has been an effort which has 
demanded not only an enormous amount of 
high-class engineering and shipbuilding pro- 
duction, but of technical skill and training 
of personnel. The production factor must, 
of course, be linked to our bombing policy 
and its results. Month after month heavy 
bombing attacks were made upon shipyards 
where U-boats were built and upon hosts 
of factories known to be concerned in the 
production of fittings and components for 
U-boats. It is reasonable to suppose, there- 
fore, that the effort expended, particularly 


been skilful in this war, as in the last, in 
designing their U-boats so that they can be 
effitiently handled by the minimum number 
of fully skilled men. Nevertheless, the pre- 
sence of any considerable proportion of 
unskilled men in the crew of a U-boat did 
not become apparent, from prisoners taken, 
until the German U-boat arm had suffered 
the losses of more than two years of war. 


The Manning of U-Boats 


One of the ways in which the Germans have 
cut down the training period for U-boat 
officers is interesting, because it is a develop- 
ment of a system used by them in the last 
war. It is based upon the theory that the 
officer who is to conduct the attack in a 
U-boat need not necessarily be a submarine 
specialist with intimate and practical know- 
ledge of underwater craft and their handling. 
The German theory is, in fact, that the sub- 
marine and the officer who is to carry out the 
attack are quite separate entities. To this 
end the attacking officer, who should be, but 
is not always, the commanding officer of the 
U-boat, is segregated during the attack in a 
revolving turret or kiosk above the control 
room of the submarine and built into the 
conning tower structure. This turret or 
“attack kiosk” is power-worked—either 
electrically or hydraulically. It operates in 
accordance with the physical desire of the 
“ attacking officer”’ to look straight at the 
enemy, and it does so independently of the 
course which the submarine itself is on. In 





this way it is, in some sense, a development of 


the technique used in submarine “ attack 
teachers ” mounted ashore in order to teach 
the young commariding officer of British sub- 
marines the elements of attacking technique. 
At sea the German practice differs funda- 
mentally from our own. The Royal Navy 
believes that there can never be an efficient 
submarine unless its commanding officer 
“ knows all the works,” in addition to being 
able to carry out good and successful attacks, 
There is no shadow of doubt that the British 
system is the better, but it does demand long 
training in submarine work as well as in the 
technique of attacking, whereas the German 
system produces an officer who is little more 
than “an attacking machine ”’ out of touch 
with the handling of the submarine and of its 
crew. Here, once again, is an illustration of 
the fundamental difference between the two 
navies—one in which is bound up the ques- 
tions of relations between officers and men, 
the readiness on the part of all to meet 
emergencies, and the relative stress given to 
short-term battleworthiness or to long-term 
serviceability and habitability. It will be 
remembered that this fundamental difference 
in British and German warship design was the 
source of much argument after the last war, 
when German ships had shown themselves 
more able to take punishment than their 
British'counterparts, while the German crews 





BRITAIN’S LARGEST BATTLESHIP 


proved more prone to discontent and ultimate 
mutiny. In recent months a large number of 
British submarines hitherto employed in 
Home Waters or the Mediterranean have gone 
to the Far East, where they have carried out 
long and successful cruises under conditions 
very different from those for which the boats 
were primarily designed or from those to 
which their crews were accustomed. It is 
very doubtful if so high a degree of success 
would have accrued if submarines built and 
manned on the German method had been 
used. 


Continuing Danger 


The loss of the French Atlantic ports to the 
U-boat arm of the German Navy, coupled 
with the great successes scored by the United 
Nations in the anti-U-boat war over the last 
sixteen months, appears to have given the 
impression in many quarters that there is no 
longer any danger in the U-boat. Few 
assumptions would be more dangerous at this 
stage of the war. The Germans have not 
stood still in the field of technical U-boat 
development, nor have they folded their 
hands in resignation. Other arms have, and 
will; prove. valuable to them, but there is 





ample evidence that the German Naval 
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Command is as enthusiastic about the U-boat 
as it ever was. 

In the last few months of the year it 
became known that the German U-boat 
technicians had developed a system whereby 
the submarines could use their oil engines 
while submerged, both for propulsion and for 
the recharging of the electric batteries which 
form their main source of power for under- 
water propulsion and their only source of 
power for this when below a shallow depth 
and when attacking. This development of 
submarine technique is simple in theory, and 
it meets a need which submarine experts have 
felt necessary for many years. 

In the ordinary course of events, and with- 
out the German development, the submarine’s 
submerged endurance is limited by the power 
capacity of the electric batteries, which were 
the sole means of submerged propulsion. 
This meant a very limited te a 4 endur- 
ance and the charging of batteries when 
submerged was precluded. The German 
development, which is known as_ the 
“‘ Schnorkel,”’ appears to be little more than 
a combined intake and exhaust pipe, tele- 
seopic and capable of use when the submarine 
is at a depth of about 30-40ft. In principle, 





Bight, or even in Norwegian fiords, would 
find it more difficult and hazardous to make 
the passage to and the areas of their 
operations along the ocean trade routes. 
There is no denying that the Schnorkel will 
greatly minimise the danger of these passages, 
although these will necessarily occupy more 
time. The result is that a U-boat using the 
Schnorkel for submerged passage for, say, 
two-thirds of the passage from Bergen to the 
open Atlantic, vid the Fair Island Channel, 
must have greater endurance and sea-keeping 
qualities than a U-boat designed for the same 
duties in 1939 and the first half of 1940. 
There is little doubt that this has been fully 
appreciated by the German U-boat experts. 
Had it not been, there would have been no 
valid reason for pushing ahead with the 
completion, in the past few months, of 
extensive U-boat pens in the fiords in the 
Bergen area, which have recently come in for 
considerable attention from our bombers. 
The development of the Schnorkel and the 
German concentration upon the completion 
of the new U-boat pens and bases in Norway 
demonstrate beyond possibility of doubt that 
Admiral Doenitz—himself a U-boat com- 
mander of the last war—is bent upon renew- 








important northern port of supply to the 
Allied Armies. 

There is no doubt that the Germans are 
contemplating and rapidly preparing for an 
offensive against the Allied shipping approach- 
ing the Scheldt with the reinforcements and 
supplies for the armies assaulting the Reich. 
To this end the enemy has been pressing on 
with the building of special small-size 
U-boats suitable for use in the comparatively 
narrow and shallow waters of the southern 
part of the North Sea. It is possible that 
about. 200 of these small U-boats, which are 
of about 200 tons displacement and approxi- 
mately close to the “ U.B.” type boats built 
by the Germans during the last war for work 
in the North Sea and off the Flanders coast, 
are already nearing completion, and some of 
them are said to have already undergone 
their trials. 


The Invasion Fleet 


June 6th, 1944, saw the culmination of all 
the victories in the long struggle against the 
U-boats, and of other but no less important 
struggles in the realms of engineering, pro- 
duction of material, and training of personnel. 





On that morning British, Canadian, and 





LEIGH LIGHT ON ‘LIBERATOR ’’ 


it is simplicity itself, but in it are incorporated 
special devices to prevent flooding and to 
prevent mixture of the exhaust gases with 
the intake air. 

No details of the Schnorkel have yet 
become available beyond the fact of its 
existence and its effect upon submarine per- 
formance. It is believed that a U-boat using 
the Schnorkel can make a long passage sub- 
merged at an average speed of 6 to 8 knots 
in even @ moderate sea. It is not difficult to 
realise how this gadget will tend to reduce the 
loss of strategic advantage caused by the 
liberation of the French Atlantic ports. 


Technical Developments 


Strategically, we are back to the conditions 
of U-boat warfare which obtained before the 
fall of France.. There are, however, technical 
developments on both sides. The anti- 
U-boat measures of the United Nations have 
improved to a degree which cannot even be 
outlined in wartime. These are made all the 
more effective by the unchallenged superiority 
of the United Nations, both on the surface 
of the seas and in the air above them. Thus 
U-boats based on the ports of the Heligoland 
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ing and increasing the U-boat threat to the 
great, Atlantic trade routes. 

At the same time there is another U-boat 
threat in the ing. The Germans are 
certainly not blind to the fact that the fate 
of the great battles being waged on the 
western threshold of the Reich rests upon the 
solution of the problem of the supply to the 
Allied Armies. Hitherto, it has been the 
Wehrmacht. that has been faced with the 
problems of fighting at the ends of lengthy 
lines of communication. These were, with 
the exception of those of Rommel and 
Von Arnim in North Africa, exclusively on 
land, but there is no doubt that the German 
High Command is fully aware of the greater 
problem of supplying armies at a distance 
through limited port facilities. In fact, ever 
since the invasion of Normandy the German 
strategy has been to hold the ports as long as 
possible, and then to destroy them to the 
utmost of their ingenuity—both measures 
being designed to delay as long as possible 
the supply of the advancing Allied Armies. 
One port, however, was captured virtually 
undamaged, and that port—Antwerp—by 
reason of its geographic position and the 
inland communications behind it, is the most 





LEIGH LIGHT ILLUMINATING SUNKEN SUBMARINE 


United States troops stormed across the 
beaches of Normandy under cover of devastat- 
ing fire from supporting warships and 
breached the initial “‘ hard crust ” of Hitler’s 
much-vaunted “ West Wall.” 

To detail all the tremendous work and 
many-sided preparations which had led up 
to this great day would require large and 
closely written volumes. Yet it would be 
invidious to produce any review of the past 
year of war at sea without outlining some of 
them, and attempting to fit them into the 
vast pattern which was the invasion of 
Normandy—the greatest amphibious opera- 
tion of all time. 

Some idea of the magnitude of the task of 
preparation can be gauged from the realisa- 
tion that the work of planning and preparing 
first began in the spring of 1942—more than 
two years before the plans were to come to 
magnificent fruition. Those two years of 
preparation had seen great developments in 
the design of the special craft required for 
landing operations on a hostile shore, and 
in the weapons required to produce the 
maximum possible intensity of fire over the 
short but vital period of the actual assault. 
They had also seen the production of assault 
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craft, landing craft, landing ships, and other 
craft. of specialised design and requirements 
on @ scale which would have been thought 
quite impossible on both sides of the Atlantic 
a few months before. Then there was the 
assembly of these craft, involving the use 
of every port facility in existence and the 
development of new port facilities in places 
which in peacetime would have been con- 
sidered most unlikely for cross-Channel 
traffic. Much of this problem of assembly 


involved these shallow-draught and fiat- 
bottomed craft in long ocean voyages during 
the winter gales, which tested their design 





this vast landing craft production was 
positively Elizabethan in its settings and in 
the way in which it affected many thousands 
who would never have dreamt that they would 
be called upon to assist in the building of 
vessels of war. Much of the labour was 
purely voluntary. Men, women, and even 
children living in a street which had been 
temporarily converted into a small shipyard 
would lend a hand. 

A certain proportion of skilled labour was, 
of course, essential, and this need was met 
largely by volunteers from the shipbuilding 
industry proper. There was, too, a great 








** Tip ” 


and construction as well as their crews to 
the utmost. 

One cannot yet give the total numbers of 
the various types of landing craft which were 
employed in the assault of the Normandy 
beaches or the immediately following phase 
of the “ build up.” One can, however, get 
an idea of the shipbuilding and engineering 
effort involved from the fact that British 
production of these craft in the first three 


months of 1944 was twenty times as much |’ 


as it was during the equivalent period of 1941, 
and double that in the first quarter of 1943. 

This is not merely a question of developing 
existing resources, nor does it take into con- 
sideration the enormous number of landing 
craft which were produced by the United 
States of America. In Britain the shipbuild- 
ing industry still had to keep up a phenomenal 
output of warships and merchant ships of all 
types, from battleships to motor torpedo 
boats, and from ocean-going freighters to 
small coasters. In effect, the landing craft 
production in Great Britain led to the growth 
of a new industry, which, although concerned 
with the production of vessels, had no real 
connection with the shipbuilding industry of 
the country in the accepted sense of the term. 

Except in the case of the larger categories 
of ‘landing ships,” as opposed to “ landing 
craft,” the building did not take place 
in known and established shipyards. In 
the most unlikely places all over the 
country there sprang up improvised little 
yards and slipways for the construction of 
landing craft. Many hundreds of these were 
far inland, on the banks of rivers or canals. 
Hundreds of landing craft were actually 
built in the small streets of towns—the mean 
little streets which run down to river or canal 
or docks. Everything was improvised. 
Gantries were rigged up between the windows 
of opposite houses or between trees. The 





TuGs 


amount of prefabrication. Factories which 
had never before been called upon to build 
anything te do with ships, set about the pro- 
duction of standardised sections and parts for 
the landing craft. An enormous share of the 
prefabrication work fell upon the construc- 
tional engineering industry. Constructional 
engineering workshops all over the country, 
where the plant and workmen had been used 
to building steel frames for buildings, bridge 





sections, cranes, and so on, turned their 
facilities and skill on to the task of producing 
sections of landing craft, and an exceedingly 
good job they made of them. 

Apart from landing craft and several 
different types of merchant ships, many of 
which had to be modified structurally in 
order to serve in their new réles, the invasion 
required a very large number of tugs. The 
requirements in tugs were, of course, enorm- 
ously increased by the towing commitments 
in connection with the establishment of the 
artificial harbours off the invasion coast of 
France. So acute did the tug situation 
become, in fact, that a special priority 
became necessary for the immediate and 
rapid construction in the United States of a 
number of tugs of medium power. In Eng- 
land the towing requirements involved the 
collection in Southern England of even 
harbour tugs from all round the coasts of 
the United Kingdom and Northern Ireland. 
The exploits of some of these small tugs, 
which had hitherto seldom been used beyond 
the limits of their own harbours, should live 
long in the history of British maritime daring 
and prowess. There was, in particular, a 
certain harbour tug, which, having delivered 
its tow to a bigger and more powerful brother 
for the cross-Channel trip, set course for 
France on its own, and there proved invalu- 
able in dealing with the many moment-to- 
moment towing requirements which arose off 
the beaches. 

The preparation and “servicing” of the 
great number of warships involved in the 
operation was yet another commitment, 
which, in the last resort, fell upon the engi- 
neering, shipbuilding, and allied resources of 
the country. The final requirements in war- 
ships alone amounted to well over 800 ships, 
ranging from battleships and 15in. gun 
monitors to motor launches, motor gunboats, 
and motor minesweepers. A certain propor- 
tion” of this naval requirement was dis- 
charged by the United States, but the vast 
majority of the vessels of all types in action 
off the coasts of Normandy on D-day and the 
days immediately succeeding D-day were 
British-built and British-manned. 


(To be continued) 
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ens most noticeable feature in the employ- 
ment of armoured vehicles in the last 
couple of years has been a growing tendency 
to make many of them gun carriers for mobile 
Artillery units instead of being primarily 
armoured infantry killers of the R.A.C., as 
was the conception of the tank in the 1914-18 
war. Many other uses, too, have been found 
for tank chassis in the hands of the R.E. 

The last-war tank relied mainly on its 
machine guns for its offensive power, though 
many carried other armament. The pre- 
ponderating gun was a 6-pounder in a sponson 
for knocking out concrete pill boxes. This 
old gun must not be confused with the 
modern gun—6-pounder—as it was a low- 
velocity gun and not so effective as our 
present 2-pounder. 

Subsequently in the between-war years, 
although the field gun of the day, the 
18-pounder, was mounted as a self-propelled 
weapon on the standard tank chassis, and, 
given considerable trials, it was never 
popular and soon fell out of the armament 
programme. (This was known as the Birch 





whole conception and carrying through of 








gun, after Sir Noel Birch, Master-General of 


Ordnance.) The reason for the unpopularity 
of this mounting was that the gun could not 
be loaded conveniently, especially at long 
ranges requiring high elevation. The gun 
had, of course, a low muzzle velocity in terms 
of current practice, and these unsuccessful 
trials brought S.P. guns into disfavour in this 
country, so that we started this war with no 
S.P. gun design either desired or in prospect. 
Just before the war a 2-pounder was actually 
mounted in a light tank for use as an A.T. 
weapon, but the weight permissible on the 
chassis precluded the use of armour except 
as a frontal shield, and this design was not 
approved for production. It was left to the 
enemy to show how the attacks of our 
armoured spearheads could be blunted and 
turned back by S.P. guns, which, though 
stationary at the time, could be moved from 
place to place with great rapidity. The 
88 mm. S.P. gun with a thick shield in front 
has, in fact, developed into a veritable thorn 
in our flesh, whether it is employed in its 
mobile state or, as so often happens, located 
in a pit, with only the turret above ground, 
a situation in which the vulnerable sides and 
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suspension are shielded by a thick layer of 
earth or concrete. Feet of earth protection 
added to millimetres of steel. 

Now, the gun required in armoured fighting 
vehicle formations must have a very high 
muzzle velocity in order to obtain high 
penetrating powers and a flat trajectory. It 
must have first-class, well-illuminated tele- 
scopic sights—not necessarily of high magni- 
fying power—and it must be operable with 
pin-point accuracy without forward observa- 
tion posts. It must also be provided with 
special ammunition, a subject which will be 
mentioned later. Targets are often fleeting 


ciént to cause serious damage. Here thick 
armour was countered by a longer-range 
weapon. A simile would be to pad one boxer 
in a ring and put two long arms on his 
opponent. The long-armed fighter should be 
able to pummel his thick-skinned adversary 
at will, without himself receiving serious 
knocks. Hence the urgent need for the 
6-pounder to replace the 2-pounder, both in 
tanks and as the anti-tank ground weapon. 
While the 2-pounder A.T. gun was a first- 
class weapon—probably the best in any 
Army for the 1939-40 campaigns, it took time 
to voice the need for and to produce more 








SELF - PROPELLED GUN ON 


and should be hit and put out of action with. 
@ minimum expenditure of ammunition, 
which in many engagements is difficult or 
impossible to replace while the action lasts. 
The above is the essence of tank gunnery. 
R.A. gunnery, however, has tended to go 
more and more in the other direction, longer 
and longer ranges, even 20,000 yards for 
field guns, and indirect fire with observation 
either from the air or from ground F.O. posts, 
i.e., howitzer practice. 

Owing to the regimental system im our 
Army,{while the R.A. had powerful technical 
establishments behind it to develop the 
requirements of its operating members, the 
R.T.C. was not looked onas a technical corps in 
pre-war days, nor had it a technical corps to 
back it in voicing the need for more formidable 
weapons to follow the 2-pounder, the only 
tank gun in use and production when the 
war started. A very good gun it was, too. 
It had been designed for the purpose with a 
high muzzle velocity and flat trajectory. Its 
projectile had considerable penetration up 
to a range of 500 yards against enemy armour. 
Its solid shot would go through the armour of 
our own “ Matildas,” then the most thickly 
armoured tank in the field. The muzzle 
brake, to lessen recoil, did not at that 
time find official favour, and consequently 
2-pounder mountings led to some difficulties 
with turret designs. The 2-pounder suffered 
from one weakness due to its excellence in 
quality, namely, long-range accuracy. It 
could hit, but not hurt armour, at ranges of 
1000 to 1500 yards, and until crews realised 
the need for withholding fire to ensure a kill 
at short range, A.T. gun positions were given 
away and destroyed by the enemy. A 
6-pounder on similar lines was at the time 
in the trial stage and was badly needed in 
any theatre of tank warfare open enough to 
admit of fighting at ranges of over 500 yards. 
Enemy tanks were soon found to be mounting 
heavier and longer-range guns. Although 
these tanks carried lighter armour, they 
could come into action at ranges where the 


HALF - TRACK MOUNTING 


formidable weapons to follow what was the 
only tank gun in use and manufacture 
when the war started. In the same way, 
as enemy tanks stepped up the size 
of their armament, the 6-pounder in 
turn, although it had doubled the effective 
range of the tank gun, needed to be 
followed by something bigger, the 17- 
pounder, of 3-45in., or 88 mm., bore, 
fitted with a muzzle brake and an 
effective range of nearly a mile. This step-up, 
both for the tank gun and the anti- tank 
mobile ground ‘gun, was further hastened 
by the extended use of hostile self-propelled 


but also the “ Valentine ” tank chassis was 
given a new lease of life by being converted 
to a 17-pounder 8.P. mounting. Some “ Sher- 
mans ” even mount a 105 mm. gun. 

The ammunition for the early anti-tank 
gun was at first intended to be filled with 
high explosive, with the idea of penetrating 
armour and bursting inside. It was soon 
found, however, that solid shot was neces- 
sary to go through the thicker armour 
opposed to us, especifilly at longer ranges and 
less direct angles of impact. A later develop- 
ment was the employment of a hard core of 
tungsten origin, which broke up on piercing 
armour and caused quick fires inside through 
the heat generated by the high-velocity 
metal cutting its way through steel. The 
most damaging fires were caused, not through 
the ignition of the fuel tanks, but by setting 
alight the propellant charges of the ammuni- 
tion inside, which cannot be protected ade- 
quately from such a form of attack. A sub- 
sequent development was the use of hollow 
explosive charges—recently described in 
detail—which have enabled even small 
weapons like our P.J.A.T.s and U.S.A. 
Bazookas to attack tanks successfully, espe- 
cially if the attack is from the flanks or rear. 
This development has its origin in a discovery 
of the last century, and a civilian exploita- 
tion by cracksmen on safes. 

A few words’ are desirable first as to the 
necessity for high muzzle velocity in tank 
guns which are required both to penetrate 
enemy armour and cope with reinforced 
concrete, whether this is in the form of pill 
boxes or obstacles such as dragons’ teeth, 
and secondly, as to certain advantages 
possessed by S.P. guns over tractor-drawn 
guns as a defence against enemy armour. 

When stopping a projectile the kinetic 
energy to be killed is a function of m v*. With 
the light projectiles used the importance of 
v? is greatly enhanced. On the other hand, 
when m is exceedingly small, such as is the 
case with the 0-2in. sub-machine gun, the 
velocity falls off very rapidly in air after 
leaving the muzzle and penetration is in fact 
insignificant at any appreciable range. 

Even with the 2-pounder projectile the 





penetrating power is much reduced at 500 
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** CROCODILE ”’ 


guns, A.A. guns, depressed to land service and 
anti-tank 88 mm. guns. 

While in the earlier war years we relied on 
tractor-drawn field guns to stop the spear- 
head of enemy armour, the classic example of 
which was the hold up of Rommel’s thrust 
into Egypt in 1942, the Germans put their 
faith in guns mounted on proven tank chassis 
and defended by a thick shield of armour in 
front for a similar purpose. Relatively big 
guns, too, 88 mm. and even 105 mm. Frontal 
armour up to 6m. thick. 

On the advent of the 17-pounders, how- 





penetration of our smaller gun was insuffi- 








ever, not only were these guns fitted to tanks 
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FLAME THROWING TANK 


yards and a heavier mass is essential to keep 
up v* at the longer ranges, 1000 yards, a 
mile, &c. The French started the war with 
an idea that a sawn-down low-velocity field 
gun, which they could fit into some of their 
big tanks, would be useful for attacking 
concrete, but in this country it has always 
been known that high-velocity attack was 
exceedingly successful against even the best- 
constructed reinforced concrete. Other guns 
with inadequate mv have proved to be 
unsatisfactory, and an mv approaching 
3000ft. per second is now a desideratum. 

An §8.P. gun mounted on a well-tried track 
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chassis can always come into action slightly 
quicker than the same gun on its own wheels 
drawn by a tractor. If the country in which 
fighting occurs is seared with sunken lanes, 
the S.P. gun with its higher command can 
often take on targets from a partially con- 
cealed and certainly well-protected position, 
when the tractor-drawn gun would have to 
extricate itself from its sunken lane and then 
come into action in the open. When utilised 
in the specially prepared pits as already 
described, the S.P. gun has additional 
advantages, such as presenting a small 
target to our rocket-firing aircraft. 

We started the war with three types of 
tanks, the light tank for armed recon- 
naissance and infantry killing, the fast 
cruiser tank for mobile attack armed with 
gun and machine guns, and the slow infantry 
tank, the “ Matilda,” thickly armoured for 
infantry support. None of these exceeded 25 
tons in weight, and all were required to have 
suspensions suitable for good gunnery on the 
move. For this purpose somewhat delicate 
suspensions had to be developed, especially 
for the high-speed cruisers. The difficulties 
involved by high speeds were dealt with in 
our 1943 articles on “ Armoured Fighting 


powerful tanks. The reason for this is not 
really sound. A very large tank is a very 
large target. It can hardly be fully pro- 
tected by armour all over, its production 
bristles with difficulties, and its transport to 
the site of battle presents enormous problems 
to road, rail, and especially to sea transport. 
In fact, transport in sections and assembly 
near site is the usual solution contemplated. 
Countries which have larger rail loading 
gauges and relatively short lines of com- 
munication from factory to field of battle are 
most attracted by this idea, and in 1940 the 
French had an excellent model of a 70-tonner, 
which, however, was, possibly, not sufficiently 
mobile to reach the critical battlefield of 1940 
from its storage parks. 

The war has brought about a considerable 
increase in the applications of tank and 
tracked chassis. Of these, a few will be men- 
tioned, though not described, in detail. 
Possibly the most spectacular has been the 
“Scorpion,” or flail-ca: tank, which 
sets off mines laid ahead of a tank by means 
of fast-revolving chains. Before the war 
many trials had been made to attain this 





end, but it required a heavier and more 
powerfully engined tank than was then avail- 








** FLAIL 
Vehicles,’ and as our Allies and enemies 
have been content with good gunnery when 
stationary only, they had an easier problem 
to solve and so were enabled to develop more 
robust suspensions right from the start. The 
demands for very high speeds have been 
mitigated, with a consequent easing of 
suspension problems, despite increased 
weights. Although the requirement to fit 
auxiliary machine gun turrets has been con- 
siderably modified as the result of battle 
experience, tanks have been compelled to go 
up in size and-weight both to accommodate 
the larger weapon, to increase the armour 
thickness, to make room for the larger engine 
needed to give the requisite cross-country 
performance, and bigger W/T equipment and 
larger air cleaners. The pre-war require- 
ment that all tanks must cross the standard 
Army floating bridge limited their weight to 
26 tons. This was soon ignored and weights 
of round about 40 tons are acceptable to us 
with the advent of the Bailey bridge. The 
Germans are, however, making use of 60-ton 
“Tigers.” These increases have presented 
many difficult problems to the designer and 
producer, problems which probably appear of 
minor import to the specifier. At times 
schools of thought have demanded tanks of 
immense size, 70 to 100 tons. Views have 
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been expressed that large tanks are necessarily 








able to achieve success. The present arrange- 
ment has been worked up from a simpler 
design evolved in R.E.M.E. shops in Egypt. 
Then there are “Crocodile” flame-thrower 
tanks, “‘ Kangaroo ” armoured troop carriers, 
and armoured bulldozers, all designed for 
attacking the long-prepared civil engineering 
structures built with much labour to protect 
the outer and inner bastions of the Reich. 

Although tanks had previously been 
required to operate in 3ft. of water, after the 
Dieppe Commando raid it became clear that 
for an invasion of Europe they would have 
to go ashore from landing craft through 
much deeper water, and it was therefore 
decided that they must be waterproofed for 
6ft. immersion with an extra allowance for 
waves. 

This operational requirement entailed a 
great deal of work under the following heads : 
Sealing of all external rivet and bolt heads 
with waterproof tompound; extension 
stacks or chimneys to air inlets and outlets ; 
covering turret. ball races, gun muzzles, 
mantlets, &c., with a balloon fabric, under 
which were laid explosive cables, to get rid 
of the fabric after landing. 

After the necessary trials had been made 
and instruction books had been prepared, the 
work was actually carried out in the main by 





The heart of a good armoured fighting 
vehicle is on the human side the spirit of its 
crew, and on the mechanical side the engine. 
For British tanks this problem has been 
settled in the “Churchills”’ by the twelve- 
cylinder “ Vauxhall,” giving over 300 
B.H.P., and in the ‘ Cromwells,” and 
other near relatives by the adaptation of the 
Rolls-Royce “ Merlin” engine to tank work 
in the form of the “ Meteor,” now being 
built by a number of engine builders under 
Rolls-Royce guidance. A brief explanation 
is required to show the need for adaptation 
to tank work of an engine, proven though it 
be, for other duties. Ricardo has shown, as 
the result of careful tests, that the load factor 
on the engine of a normal motor-car on the 
road is as low as.25 to 50 per cent. Ona lorry 
the corresponding figure may be as high as 60 
to 80 per cent. On a tank, however, the figure 
may be 80 per cent. and approaching a con- 
dition of nearly 100 per cent. for periods when 
the going is very heavy from bad mud or 
sand. Even downhill driving may entail 
full throttle conditions, especially if the 
vehicle is somewhat under-engined. In fact, 
the tank driver often has to drive in the con- 
dition known as “sitting on maximum 
torque,” i.e., he has to drive with full throttle 
opening, not so much to get full speed out 
of his engine, as maximum tractive effort. 
Few engines relish this state of affairs, 
unless they have been designed for the 
purpose or especially adapted to it, since 
maximum torque is generally reached at 
about half full engine speed: The heavy oil 
engine is more suited for this class of duty, 
and although it scores on account of the 
smaller bulk of fuel to be carried and the 
smaller number of heat units to be dissipated 
from its cooling water—if the direct-injection 
type—it has the disadvantage of occupying 
considerably more space for a given horse- 
power output. The greater the thickness of 
armour carried the more important it is to 
reduce the volume to be armoured in the 
interests of keeping down the overall weight 
of the tank. 

During the between-war years develop- 
ment of special tank engines could make but 
little progress owing to the microscopic 
allotments of money for the purpose. Soon 
after 1920 a V.8 air-cooled engine of 90 H.P. 
was produced by Armstrong-Siddeley for the 
“Mark II” tanks and “Dragons,” or 
artillery tractors. This engine was based on 
aero practice and was considered in its day 
to be well ahead of any other tank engine. 
As the years passed it proved to be difficult 
to keep in tune, and expensive to repair. Ii 
therefore dropped out of the hunt in favour 
of an engine in commercial use, where pro- 
was continuous through large pro- 
duction and long usage under strenuous con- 
ditions. The most conspicuous examples of 
such engines are the Ford V.8, used in so 
many thousand of Bren carriers; the 
Meadows 100 H.P. engine, brought out for 
the “Invicta” car and used in many 
hundreds of light tanks; the 150 H.P. 
A.E.C. petrol engine ; and subsequently the 
180 H.P. two-stroke G.M.C., employed on the 
“Valentine” tanks and 17-pounder gun 
carriers; and the dual 100 H.P. Leyland 
heavy oil bus engine, employed on 3000 
“ Matilda”’ tanks. All these were engines 
proven by a long period of running under high 
load factor conditions, and they acquitted 
themselves very well and reliably in all 
theatres where they were sent. The ability 
of the Meadows petrol engine to stand up to 
hard conditions, low-grade petrol, and to run 
quietly at high speeds of rotation was 
particularly remarkable, in view of its having 
been produced primarily as the power unit 





vehicle crews and proved most satisfactory. 





of a successful sports model car. In passing, 
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the “ Matilda ” was the first tank to be fitted 
with an auxiliary fuel tank outside its 
armour, a device used in 1912 on the W.D. 
Hornsby chain-track gun tractor, although 
for a different object. Like the auxiliary 
fuel tanks on long-range fighter aeroplanes, 
this could be jettisoned from inside without 
stopping after an approach march and before 
battle was joined. 

All these, however, were small engines for 
the larger tanks required as the war pro- 
gressed. Despite several approaches to 
leading engine builders to produce suitable 
engines in the 300-500 H.P. range, the 
orders in the offing were too small and remote 
to hold out prospects of production on a 
scale which would justify the expense of 
embarking on an experimental programme. A 
few engines were actually built, but never 
proceeded far enough to get over teething 
troubles or warrant large-scale production. 
The 500-600 B.H.P. Thornycroft R.Y.12 
marine engine was actually incorporated in 
an experimental thin-skinned tank, which 
gave a magnificent performance—the best, 
in fact, up to that date—partly owing to its 
high power/weight ratio. As, however, the 
model appeared at a period when the neces- 
sity of thickening up tank armour very con- 
siderably was paramount, the model, which 
was already heavy for the military bridge 
of the day, was not approved for further trial. 

The start of the war, therefore, saw only 
three of the larger-sized engines in the 
running, the 300-400 H.P. “ Liberty,” a 
design on aero-engine lines, from the last 
war. It has been used on the original 
thinly armoured cruiser tanks and on 
their more thick-skinned derivatives, the 
** Crusaders,” &c.; a new 300 H.P., twelve- 
cylinder, horizontally opposed flat Meadows 
engine, of which 2000 were made for 
** Covenanter ” tanks; and a new 300 H.P. 
Vauxhall engine, embodied in the consider- 
able number of ‘ Churchills,” still doing 
duty. Both these two latter engines had to 
go into service practically straight off the 
drawing board. 

The objective for the horizontally opposed 
engines was to reduce the height of new tank 
designs and so reduce the amount and weight 
of the thicker armour then required. This 
did, in fact, assist considerably at the time 
and enabled the armoured sides to be reduced 
by 18in. to 2ft. in depth. Later require- 
ments for better sand filters, tropical cooling, 
and screening of ignition circuits neutralised 
the space advantage of the horizontal engine, 
and it was found that a 50 deg. V engine, 
when fitted with all its fighting gadgets, 
occupied less cubic space than any other 
arrangement. 

Until recently both military and supply 
branches were warned off encroaching on the 
aero-engine industry and particularly on Rolls- 
Royce production. Fortunately, the produc- 
tion state of the “Merlin” engine has improved 
to such a degree that opportunity has been 
made to adapt it as a tank engine, and con- 
siderable production is now in hand in a 
number of factories under the egis of Rolls- 
Royce as parent firm. The major engine 
problem of British tanks has thus been solved 
in the last couple of years, fortunately with 
a British design. 

This problem has, however, been greatly 
eased by the supply of higher-grade petrol for 
all tank engines. In the earlier stages of the 
war the fuel was Grade III petrol, octane 
number 70 or even lower. Latterly, as greater 
supplies became, available leaded petrol with 
octane number up to 80 has been standardised. 
This has been a great help in avoiding 
knocking under the running conditions 
mentioned. 


Naval Construction in 1944 


By FRANCIS McoMURTRIE, A.I.N.A. 
No. I 


puOuGH. precise figures are lacking, there 
is reason to believe that 1944 exceeded 
1943 in the total volume of new naval con- 
struction delivered. Such statistics as have 
been released, mostly on the other side of the 
Atlantic, go to support this view. 

Tonnage destroyed was certainly no greater 
so far as Allied fleets are concerned. Half-a- 
dozen obsolete warships were sacrificed to 
form part of the breakwater protecting the 
artificial harbour on the coast of Normandy 





craft carriers, twenty cruisers, and about 
eighty destroyers or vessels having that 
appearance from the air. 

In this country the veil of secrecy which 
surrounds capital ship construction was lifted 
slightly on November 30th, when Princess 
Elizabeth launched “‘ a very large ship ” at a 
Northern yard. According to a German 
broadcast, this was a 45,000-ton battleship 
named ‘“ Vanguard,” built by John Brown 
and Co., Ltd. That the ship was in a fairly 











H.M. FAST MINELAYER 


last June. They were H.M.S. “ Centurion ” 
and ‘“‘ Durban,” the French “ Courbet,” the 
Dutch “‘ Sumatra,” and the Polish “ Dragon ” 
and “ Modlin.” 

Actual losses included two British cruisers, 
the “Spartan” and “ Penelope,” fifteen 
destroyers, four submarines, two sloops, 
eight frigates, five corvettes, and ten fleet 
minesweepers. The United States Navy lost 
four aircraft carriers, ten destroyers, eighteen 
submarines, five destroyer escorts, a gunboat, 
and thirteen minesweepers. The Royal 











** APOLLO’ 


advanced stage of construction when she 
entered the water may be gathered from the 
official intimation that she will be completed 
in time to take part in the war against Japan. 
: Little more is known about the progress 
of aircraft carriers, but from the published 
data concerning them there can be no doubt 
that the “‘Implacable” and “ Indefatig- 
able,” of 23,000 tons, are both in service ; 
and it would seem reasonable to assume that 
other fleet aircraft carriers have been com- 
pleted since. Presumably their names will 








H.M. CORVETTE 


Norwegian Navy was reduced by a destroyer 
and a corvette. 

Enemy fleets suffered far more heavily in 
proportion. Thus the Germans lost their 
only remaining battleship in fighting con- 
dition, the “ Tirpitz,” and some twenty-five 
destroyers and large torpedo boats. In 
addition, two [Italian cruisers, eight 
destroyers, and two corvettes which had 
fallen into German hands were sunk. Japan 
suffered losses so heavy that they have 
for the time being reduced her fleet to a 
state of impotence; they include the battle- 





ships “ Huso” and “ Yamasiro,” six air- 











**Leegps CASTLE’ 


be disclosed when they figure in operations 
described in official communiqués. Assuming 
that the importance in Pacific warfare of a 
numerous fleet of aircraft carriers has long 
been realised at the Admiralty, it would be 
surprising if a considerable amount of addi- 
tional tonnage of the fleet type had not been 
built in this category in the past two or three 


ears. 
‘ Names have been released of three large 
escort carriers, the “ Campania,” ‘‘ Nairana,” 
and “ Vindex.” Though it has been revealed 
that the first-named was built upon the hull 
of a 12,000-ton Shaw Savill refrigerated cargo 
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ship of the same design as the “ Waistera ” 
bv Harland and Wolff, Ltd., it is not known 
whether the original oil engines have been 
retained or not. All three of these ships 
would appear to be bigger than earlier British 
escort carriers built in the U.S.A. Names of 
several more of the latter were published last 
year, including a group named after rulers, 
viz., ‘ Ameer,” ‘“ Atheling,” “ Begum,” 
“Emperor,” “Empress,” “ Khedive,” 
“c Nabob,” Lai Premier,” “ee Queen,” ce Rajah,” 





by the Royal Canadian Navy. According to 
transatlantic Press reports, the new ship is 
named “Superb,” but no information is 
available concerning her type. 

It has been stated in the Press that cata- 
pults and aircraft have been removed from 
almost all British battleships and cruisers in 
the past two years. In many cases this can 
clearly be observed from official photographs, 
and it seems a logical step to have taken, in 
view of the improved position in which the 











MOTOR TORPEDO BOAT 


“ Ranee,” ‘ Ruler,” “ Shah,” and “ Thane.” 
These do not appear to differ materially from 
the earlier “‘ Smiter ” and “ Tracker ”’ classes. 

Official photographs have shown that the 
various cruisers originally known as the 
“ Fiji” class are, in fact, two classes, differing 
in armament. In the “Kenya,” “‘ Mauri- 
tius,”” “ Nigeria,” ‘“‘ Gambia,” “ Jamaica,” 
and ‘‘ Bermuda” the main armament re- 
mains as designed: twelve 6in. guns. But 
in the “ Uganda,” “ Ceylon,” and “ New- 
foundland” there are only nine 6in., the 
triple ‘‘X” turret of the original design 
having been suppressed; in its place has 
been mounted an additional pair of 4in. high- 
angle pieces. Evidently it was decided, as 
the result of experience, that extra anti- 
aircraft fire aft was worth the sacrifice of 
three 6in. guns in the same position. Doubt- 
less the saving of weight has been counter- 
balanced by other equipment, such as radar 
gear. 

A somewhat similar modification has been 
made in the case of the four cruisers of the 
‘* Bellona ” class, named “ Bellona,” ‘“‘ Black 
Prince,” ‘“‘ Diadem,” and “ Royalist.” A 
fifth, the “ Spartan,” was lost off Anzio. All, 
it will be observed, are good old cruiser 
names. Instead of the ten 5-25in. dual- 
purpose guns mounted in the otherwise 
similar ships of the “ Dido ” class, these new 
cruisers carry only eight, the difference being 
made up in extra A.A. guns of smaller calibre. 
Incidentally, these ships differ in appearance 
from the ‘‘ Didos,” their masts and funnels 
lacking the rake that distinguishes the latter. 
This gives them a more formidable look than 
their predecessors; and indeed it is quite 
passible that they are of somewhat greater 
displacement, in view of the many demands 
made on space and weight by wartime 
developments of all kinds. 

During the past year the “ Gambia” was 
transferred to the Royal New Zealand Navy ; 
and a little later it was announced that the 
“ Uganda,” together with a new cruiser in 
process of completion, would be taken over 





Allies now stand as regards the number of 
aircraft carriers available. Possibly some of 
the heavy cruisers of the “Kent” and 
“London” classes still have aircraft on 
board. Additional anti-aircraft armament 
and radar gear have no doubt absorbed all 
the weight saved. 

In destroyers, the alphabetical system of 
nomenclature has reached down to “ Z ” and 
has been resumed at “C.” Names are now 
published of eight ships each of the 








groups. In view of the need of large numbers 
of large destroyers with good sea-keeping 
qualities for operations in the Pacific, it 
seems probable that many more flotillas are in 
hand. 

In the Pacific there will be ample scope for 
submarines to prey upon the dwindling mer- 
cantile fleet which is with difficulty main- 
taining Japanese communications with China 
and territories further south. Apparently 
submarines are still being turned out in three 
standard types, based on the designs of the 
* Sealion,” “‘ Trident,”’ and “ Ursula.” How 
many we now possess it is impossible to say, 
but the heavy losses of the past have been 
overtaken, and it seems probable that new 
submarines are now being launched at a | 
rapid rate. Typical names lately released 
include “ Stoic,” “‘ Surf,” ‘‘ Taurus,” “‘ Terra- 
pin,” “ Ultor,”* and “ Uther.” 

It has also been officially announced that 
the German submarine “ U570,” which was 
made a prize in the Atlantic on August 28th, 
1941, was duly taken into service and is now 
H.MS. “Graph.” It is not clear if the 
Italian “Galileo Galilei,’ taken by H.M. 
trawler “ Moonstone ”’ in June, 1940, is also 
serving under the White Ensign. Now that 
Italy is a co-belligerent, there seems no reason 
why this should not be made known. 

The class of sloop of which the “ Wren ” 
was the first to make her appearance in print 
evidently runs to something like twenty 
units, judging from the fact that seventeen 
names have now been released. In sub- 
marine hunting they have been well to the 
fore, and a couple—the “ Kite ” and “‘ Wood- 
pecker ’—have been lost. 

No further particulars of the “ Mermaid,” 
a sloop of which the existence was first made 
known over a year ago, have been forth- 
coming; but in the American Press it has 
been reported that two named “ Nereide” 
and “Nymph” have been built, together 
with others, in transatlantic yards; and it 
would seem probable that the “ Mermaid ” is 
one of them. Whether she is of British or 
American design has yet to be discovered. 

There appear to be twenty-one of the 





American-built frigates of the “Colony” 





H.M.C. CRUISER ‘*‘ UGANDA”’’ 


“Tumult” and “ Ulster” classes, but of 
only six of the “ Venus” class, five of the 
“Wager” class, and three of the “Zam- 
besi ’’ class. In the case of these last three, 
the leaders bear names beginning with a 


different letter of the alphabet from the 
others of the class. These are the ‘‘ Gren- 
ville,” “‘ Hardy ” (already lost), and “‘ Myngs.” 

Six names of the new “ C ”’ class have been 
released, which suggests that there must be 
more in this series than the eight which had 
been deemed sufficient for each of the earlier 








class, reported to displace 1015 tons. Their 


names are “ Anguilla,” “ Antigua,” “ Ba- 
hamas,” “ Barbados,” “Caicos,” “ Cay- 
man,” “ Dominica,” “‘ Gold Coast,” ‘“‘ Hong 
Kong,” ** Montserrat,” “* Nyasaland,” 
* Papua,” “ Pitcairn,” “‘ St. Helena,” “ Sara- 
wak,” “Seychelles,” ‘Sierra Leone,” 


** Somaliland,” “ Tortola,” and “ Zanzibar.” 

Of the “Captain ” class, also constructed 
in the United States, about eighty names are 
known. Five have so far been lost. It would 
seem that they are of two slightly differing 
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types, one of about 1200 tons, the other of 
about 1300 tons. There are also slight 
differences in appearance, those with diesel 
propulsion having a funnel of more slender 
shape than the steam-driven ones. 

A third class of frigates also passed into 
service last year, named after Scottish lochs. 
From the fact that three of them, the ‘‘ Loch 
Achanalt,” ‘Loch Alvie,” and “ Loch 
Morlich,” are serving in the Royal Canadian 
Navy, it seems probable that all were built 
in Canadian yards. There appear to be over 
twenty of this class. 

The “Castle ”’ class of corvettes takes its 





name from the fact that all are called after 
English castles. There are believed to be 
over thirty of them. One, the “ Shrews- 
bury Castle,” has been transferred to the 
Royal Norwegian Navy and renamed “ Tons- 
berg Castle.” A distinctive feature of these 
ships is that, as in most of the recently com- 
missioned destroyers, the foremast is a lattice 
structure. ; 

Additional units of the ‘ Flower”’ class 
are still being turned out, such as the 
** Arabis ” and “‘ Arbutus,” which have been 
taken over by the Royal New Zealand Navy. 

(To be continued) 








War Materials in 1944 


No. 


bey by year as the war has lengthened 
out, more and more information has 
become available about the multitudinous 
materials necessary for its prosecution. The 
past year in particular seems to have been 
especially notable for the amount of informa- 
tion released to the public. Though much 
that was revealed concerned warlike machines 
and articles that had actually been in use for 
a long time, some information also became 
available about new devices used for the 
first time during 1944. Outstanding amongst 
such equipment on the Allied side were the 
units used for the erection of the “ Mulberry ” 
prefabricated harbour on the coast of Nor- 
mandy, referred to more fully in our article 
on “Civil Engineering in 1944.” On the 
German side, the most interesting devices 
produced during the year were the flying 
bomb and the rocket bomb, of the un- 
pleasant effects of both of which the popula- 
tion of south-eastern England had plenty of 
experience. These weapons seem destined 
to have revolutionary effects upon future 
wars, whatever may be their influence upon 
the present conflict. Many other devices, 
big and little, found uses during the year. 
Without claiming to make an exhaustive 
survey, we intend in this article to mention 
a few of them that have attracted our 
attention. 
Tracked Vehicles 

The use of several novel forms of tank, or 


rather of known types of tank for new pur- 
poses, was revealed during the year. The 





Ue PES 





FLAIL OF ‘‘FLAIL*' TANK 

“ Flail ” tank, an example of which, is illus- 
trated in a Supplement to this issue, was first 
employed at the battle of El Alamein. The 
device was given the name of “ Scorpion ” at 
that time, and was developed to meet a 
demand for an armoured vehicle capable of 


I 


clearing a track through enemy minefields. 
Arms extend forward from each side of the 
tank carrying between their forward ends a 
steel cylinder, to which chains several feet 
long are attached. When the oylinder 
rotates the chains beat the ground over 
which the tank is about to pass, and vi 
successfully set off any anti-personnel or anti- 
tank mines that may be present, even 
though buried as much as 3ft. below the 
surface. The worst damage likely to be 
suffered by the flail is the breakage of a chain, 
a matter that can rapidly be rectified. The 
first ‘‘ Scorpion ” tanks were somewhat crude 
affairs, which, however, successfully per- 
formed the tasks assigned them at El Alamein. 
Later, the design was improved, and flails 
now seem usually to be fitted to “ Sherman ” 
tanks, the flail cylinder being driven from the 
main tank engine. 


** A.V.R.E.”? Tank 


A further tank adaptation, in this case 
based upon the “ Churchill,” was that of the 
“ A.V.R.E.” tank. This armoured vehicle is 
designed to carry a crew of engineers, and is 
equipped with special explosive charges for 
assault demolition. Normally, it mounts, in 
place of the more usual gun, a special mortar, 
known as @ “ Petard,” which is capable of 
hurling, at relatively short range, a very 
heavy explosive projectile, capable of shatter- 
ing reinforced concrete block-houses and the 
like. In one of the engravings in thé Supple- 
ment this weapon is plainly visible. But the 
tank can be fitted up in a variety of ways to 
suit the special purpose for which it is to be 
employed. Flexible tracks, for instance, can 
be laid across marshy ground to make a secure 
“road” for following vehicles. Where 
ditches or streams need to be crossed, a large 
fascine, consisting of suitable faggots, chest- 
nut paling, or tree trunks, up to 10ft. dia- 
meter and 4 tons weight, can be carried at the 
rear. On reaching the obstacle, the tank 
backs up to it and the fascine is so released 
that it falls into it. Release is effected by 
the explosion of a small charge attached to a 
holding rope, which extends from the front 
of the tank to keep the fascine in place on its 
special mounting. Such a tank carrying a 
large fascine is illustrated in the Supplement. 


Flame-Throwing Equipment 


It was further revealed during the year that 
the ‘‘ Churchill’ tank can be fitted with 
flame-throwing equipment. An accompany- 
ing engraving shows the actual flame- 
throwing nozzle at the front of the tank. 
Fuel is carried in an armoured trailer 
towed by the tank and connected to it by 
an armoured hose. The flame can be pro. 





jected to distances of over 150 yards, and 





has the effective quality of operating round 
corners, since the fuel used will ricochet 
from a wall without extinction of the flame. 
Whilst on the subject of flame-throwers, it is 
worth mentioning that a smaller equipment, 
known as the ‘ Wasp,” can be fitted to a 
universal carrier, in the body of which tanks 
containing the liquid fuel and compressed 
gas are accommodated. In a still smaller 
one-man equipment, fuel is carried in a ring- 








FLAME- THROWING NOZZLE 


shaped container slung round the shoulders, 
& fact that accounts for the name “ Lifebuoy ” 
which has been assigned to it. 

In another article in this issue mention is 
made of the extending use of self-propelled 
guns. The Germans seem to have been ahead 
of us in adopting this method of making guns, 
and more particularly anti-tank guns, par- 
ticularly mobile. An engraving in the Supple- 
ment shows one of our well-known 25-pounder 
guns mounted on a tank chassis. Half-track 








**WASP"’ FLAME- THROWER 


vehicles have also been developed for the 
pu . 
Before leaving the subject of tanks, it is 
worth while to mention the “‘ P.I.A.T.” anti- 
tank weapon. This infantry weapon weighs 
only 33 lb., and fires at short range a 22 Ib. 
bomb, which is capable of penetrating armour 
plate up to 4in. thick. The projectile can be 
fired from the shoulder in any position, and, 
having a specially designed recoil system, 
exerts a “thrust” rather than a “kick” 
when fired. 

It is traditional that in time of war the 
ploughshare is beaten into a sword. But in 
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the present struggle the ploughshare has been 
used in its original form for warlike purposes, 
such as the ploughing up of evacuated air- 
fields and landing strips, and probably also 
in the making of roads of the soil-cement 
variety, &c. All kinds of other agricultural, 
road-making, excavating, and earth-moving 
equipment has found employment. The bull- 
dozer in particular may now be regarded as 
an indispensable war weapon, capable as it is 


Another charge embodying the hollow prin- 
ciple is the ‘‘ Hayrick,” which is particularly 
of service in the destruction of heavily rein- 
forced steel and concrete bridges, which are 
not easy to deal with when ordinary charges 
are used. Small “ Stock ” charges, weighing 
only a few ounces but capable of cutting 
through lin. steel, have also been developed 
and proved their value in clearing the 





Normandy shores of a mass of steel objects 
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ARMOURED 


of use in road-making, of filling craters, 
clearing road blocks, removing the rubble of 
destroyed buildings from streets, &o. Since 
it has been necessary at times for bull- 
dozers to operate in close touch with the 
enemy, armour has been fitted, and one of our 
engravings shows an armoured bulldozer at 
work. 


Hollow Explosive Charge 


The development of the principle of the 
hollow charge has added a number of new 
and devastating weapons to the armoury of 
destruction. The principle is one, however, 
which is certain to have important peacetime 
uses. In the case of a normal explosive charge, 
the effects are felt more or less equally in all 
directions. But a hollow charge, when 
detonated in contact with a material such as 
steel, tends to punch a hole in it rather than 
to produce general shatter, The effect 
depends upon geometrical principles, as is 
shown by the fact that the cavity needs to 
have a regular shape—conical, parabolic, or 
hemi-spherical. Whilst the principles are 
sufficiently well understood to prove of use 
already, all the phenomena connected with 
hollow charges have not been completely 
explored, and there are likely to be further 
developments. The application of the prin 
ciple leads to a lightening in the weight 
of the charge required for any purpose. Thus 
the “P.I.A.T.” could hardly have been 
designed as a light infantry weapon did not 
the use of a hollow charge, with its great pene- 
trative effect, permit the use of a relatively 
small bomb. But it is perhaps in demolition 
charges that the principle has particular appli- 
cation. In the “‘ Beehive ” series of demoli- 
tion charges, known by that name from the 
resemblance of their shapes to old-fashioned 
hives, the very smallest, weighing only 
10 Ib., is able to penetrate through nearly a 
foot of solid steel. Larger charges will blast 








a hole through the heaviest class of pill-box. 








BULLDOZER AT WORK 


intended to prevent the access of landing 
craft to the beaches. 


** Corner Cube ’’ Reflectors 


Mention of the Normandy beaches brings 
to mind a small device, developed by I.C.L, 
Ltd., and made in very large numbers at very 
short notice by sub-contractors, to facilitate 
the use of landing craft by night and the 
movement of parties ashore. This was a 
form of reflector that was ultimately so 
developed that it would throw back the light 
of an ordinary electric torch over a distance 
of 150 yards from a limiting angle of incid- 
ence to the normal of 55 deg., with a limited 











REFLECTORS 


**CORNER CUBE" 


spread of the reflected beam and little or no 
dispersion. Suitably mounted and placed, 
such reflectors acted as guides for incoming 
boats and for many similar purposes. Owing 
to limitation of the “glass-working equipment 
available in this country, the necessary prisms 
were made in “Transpex,” the special 
optical quality of “‘ Perspex ” methyl metha- 
erylate. Each prism consists of a solid 
three-sided cone, which, when suitably 
mounted with its apex pointing more or 
less away from the source of light, will, by 
reflection at the interior faces of its sides, send 
back any beam of light on a course parallel 


to. that on which it arrived. To ensure some 
spread of the reflected beam, it was found 
necessary to introduce a certain amount of 
wave into each surface, with the result that, 
when illuminated, the whole surface of the 
prism appears to glow. All surfaces were 
milled to an accuracy of 5 sec. of are and then 
polished. These “corner cubes,” so called 
because each is equivalent in shape to a piece 
cut off the corner of a cube, were mounted in 
moulded phenol formaldehyde cases contain- 
ing @ single or six prisms. The cases were 
closed by screwing down a moulded ring 
containing a “ Perspex” front dise, and 
sealed with a waterproof compound. They 
were made robust to stand up to rough usage, 
and so made as to be easily mounted on 
wooden stakes. Typical examples are illus- 
trated in an accompanying engraving. 


Lip Microphone 


An ingenious American device is the little 
“ Lip ” microphone, illustrated on this page. 
This device, besides being so small that it 
can be worn under a respirator, is also 
designed tc eliminate all battle sounds, and 
thus to transmit clear speech. Precise 
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LIP’? MICROPHONE 


details of the design have not been pub- 
lished, but it appears that sounds emanat- 
ing from a distance enter the microphone 
with equal strength and substantially in 
phase through two apertures, one on the side 
nearest the mouth and the other on the far 
side. Owing to the acoustic qualities of the 
device, the two sets of waves practically 
cancel out, But the voice sounds entering the 
instrument, as settled by a grill over the 
aperture, from a point only a few millimetres 
away, are not subject to the same cancella- 
tion and are transmitted. 


(To be continued) 








AMERICAN CONTRACTORS AND Post-War Con- 
STRUCTION.—A report issued by the Associated 
General Contractors of America states that con- 
tractors in America have on hand construction 
equipment and machinery valued at approximately 
2000 million dollars, and they are prepared to 
handle new construction at an annual rate of from 
11,000 to 12,000 million dollars within one year 
after the end of the war. The Bureau of Labour 
Statistics sets productive capacity for all types of 
construction materials, except plumbing and 
lumber, as being sufficient for a construction rate 
of 15,000 million dollars per year. In the lumber 


industry, sawmill capacity is sufficient, but logging 
equipment has deteriorated. Capacity for plumbing 
fixtures is said to be adequate for a construction 
programme of 12,000 million dollars per year, with 





4 likelihood of expansion before this rate is reached. 
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A Retrospect 





In the introductory paragraphs of the 
Retrospect of 1943 with which we opened 
the past year, we wrote diffidently, but not 
unhépefully, of the prospect that the 
European war would be over before that year 
was out. That diffidence has unhappily been 
justified by events. The end is not yet and 
no one can say with confidence when it will 
come. Germany is now fighting alone, but 
she is fighting for her very hearth and home 
and, just as we should have done in like case, 
she is fighting with tooth and claw and with 
a courage and self-sacrifice which would have 
commanded respect in a better cause. 
Hemmed in on all sides, truly encircled at 
last, she is defending her own territory with 
every means she can command and is gaining 
some advantage from the fact that her forces 
and materials of warfare are no longer dis- 
persed over a vast perimeter, but collected 
almost wholly within the relatively narrow 
bounds of the Reich. 

But that advantage is counterbalanced by 
the concentration of her enemies on a greatly 
reduced target. The Air Forces of the Allies 
which had a year ago to range over the whole 
of Europe, can now pour the vials of their 
wrath principallly upon German soil, whilst 
the vast armies which for weary years 
were enkennelled in this island have been 
released and have spread in a flood upon the 
ravished lands of Western Europe. By a 
combined operation which in conception and 
execution almost surpassed the imagination 
of man, by an engineering feat which has no 
precedent, and by the invention, pro- 


duction, and concentration of materials, 


‘/ undertaking for a military purpose which 


and the priceless courage of men, France was 
invaded in June and before the summer was 
over the Germans were flung back almost to 
their own frontiers in the West. The second 
front had opened and the fireside critics 
hastened to burn their criticisms when they 
saw for themselves how vast, how stupendous, 
was the effort needed if victory was to be 
assured. 

On other pages we give some account of 
perhaps the most remarkable civil engineering 


has ever been accomplished in the middle of 
@ great war. The “synthetic harbour ”’ of 
Arromanches and the battles that were 
fought thereby will live with Agincourt. 

“He that outlives this day, and comes safe home, 

Will stand a tip-toe when this day is named.” 
From this day to the ending of the world it 
shall be remembered. 

The purpose of the invasion was the expul- 
sion of Germany from the Channel coast, but 
it had an incidental one of nosmall importance 
to the South of England and London. A few 
days after the invasion the flying bomb 
began to wreak destruction in hamlet, town, 
and city, and though its attack was being 
neutralised in a very great degree by counter- 
measures, the only perfect answer was the 
overrunning of the sites from which the pro- 
jectiles were fired. Let it be freely admitted 
that the flying bomb is an extremely inge- 
nious machine and that the design for mass 
production had been skilfully worked out. 
That it was and is highly inefficient both in 
the cost of fuel and because of its lack of pre- 
cision and its vulnerability is undeniable, but 
it is probably not more inefficient than most 
weapons of war, and Germany estimated that 
it was worth its cost in material and man- 
hours. It was followed by the long-range 
rocket, which is still less accurate and many 
times more costly, but is causing the South 
of England some inconvenience. We deal 
with both these weapons elsewhere, but we 
mention them here because they open up a 
vision of future wars that must, imperatively, 
be faced ; a vision that makes it a thousand 
times more important than ever that all the 
intelligence of mankind should be directed 
to the discovery of means for the prevention 
for ever of the recurrence of war. 


ng-Range Projectiles 

The development of the very long-range 
projectile has introduced into warfare a new 
element which, unless it can be restrained, 
must affect in important respects the civilisa- 
tion of the future. At the moment the flying 
bomb and the stratospheric rocket have a 
range limited to a few hundred miles and 
accuracy of a very low order. But it cannot 
be doubted that with the increase of experi- 
ence in their use and the developments of 
science the length of flight will be increased 
many times, and that the accuracy of aim 
will be improved until it approaches that of 
long-range artillery. Scientists already fore- 
see the time when flying bombs fired from 
any point in Europe would be able to reach 
selected targets in any other part, and they 
see no impossibility in rockets being fired 
across the Atlantic for an attack on New York 
or vice versé upon Berlin. Since projectiles of 
this kind could be launched without warning 
and from secret emplacements, they offer a 
very alarming prospect, and to the rockets, 


probability of the development of successful 
countermeasures. S 

To these appliances must be added further 
developments of bombing from aeroplanes, 
in weight of projectiles, certainty of delivery 
upon a selected target-in any atmospheric 
conditions, and increase of the destructive 
power of explosives. 


Two Worlds 

When we observe what was achieved in the 
past year in all these respects we find our- 
selves beholding a vision of two very different 
worlds. In one we see all arts subordinated 
to the fear of attack. A world in which great 
fanes and monuments of architecture would 
not be constructed, in which all public 
buildings would be as bomb proof and as 
uninspiring as the new Admiralty annexe, and 
in which every township would have its 
counterpart a hundred feet below the surface 
and all surface dwellings would be no more 
than shelters of little grace and homes of 
little refinement. Without a hint of political 
troubles, without a moment’s warning, 
destruction might pour from the skies and 
wipe out the works of man. That terrible 
vision is not the delusions of a dream. It 
has been made quite possible by the recent 
progress of the science of long-range warfare, 
and we know now that we must not look for 
any feeling of humanitarianism to restrain 
malign Powers from using all the sources 
which come to their hands to effect their 
purposes. 

The other vision shows us a world in which 

war and the fear of war have disappeared for 
ever. A world in which beautiful buildings 
spring from the soil, in which roads are laid 
out, not by military dictation, but by the 
demands of peaceful transport, and where the 
population of all the nations living in an 
atmosphere of perpetual stability develop 
the arts of peace. It is at such a world that 
our town planners are now aiming, but can 
they put their hearts into their task and can 
the spirit of the people arise to meet them, 
unless assurance can be given that never will 
their works be subject to the ruthless 
destruction of war and that all their best-laid 
plans will not be subject to the approval of 
the War Office ? 
No technical advance of the past year is 
as pregnant as this—the coming of long- 
range projectiles. Of each succeeding war 
it has been said that owing to its horror it 
has made future war unthinkable. Must 
history continue to repeat itself? Must we 
go on fearing that yet another war will 
begin where the present war has ended ? 
Must we feel that some later generation, 
perhaps our own children or grandchildren, 
will have to face terrors greater than we have 
experienced and that the destruction of the 
whole of the civilised world has come within 
the possibility of accomplishment # Or will 
not the tongues of cities and of all the peoples 
in the Eastern and Western Hemispheres 
demand that by all means the maintenance of 
perpetual peace shall be ensured and that 
the great works of the scientist and the 
technologist shall never again be perverted 
to vile ends, but be directed wholly and with 
single-mindedness to the improvement of the 
lot of man ? 


Coal 
It may be said that the price of no other 








the foresight, skill, and daring of commanders 


at any rate, there would appear to be little 


commodity has so great an influence upon 
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the cost of manufactured goods as that of 
fuel. It extends from the reduction of ores 
and other raw materials right through every 
process. It also affects in a high degree in 
this country, the cost of heating, lighting, and 
transport, and finally influences a one-time 
very important export trade. In these 
circumstances the rise in the selling price of 
coal which continued throughout 1944 gave 
great cause for anxiety. It was directly 
attributanle to a steep rise in miners’ wages 
accompanied by a marked decline in output 
per shift. There was unhappily a direct con- 
nection between the two, for the more that 
wages increased, the greater was the time 
lost by voluntary absenteeism and slackness. 
Two reasons have been advanced to account 
for this deplorable fact. One is that the 
miners will not bother to earn more than 
satisfies their wants, and the other that, as 
in other trades, the income tax acts as a 
deterrent. There are, it must be admitted, 
some anomalies in P.A.Y.E. which make it in 
certain events obnoxious, but it is probable 
that income tax is resented and not under- 
stood by people who have not paid it 
before. Workers therefore seek to obviate 
payment of it, believing that they are better 
off by so doing. However that may be, the 
result remains that with greatly increased 
wages, and in spite of all the efforts of the 
Fuel Minister, there was a serious fall in the 
output of coal. That led to a defence of 
miners’ wages by exaggeration of the 
unhealthiness and dangers of mining, and an 
attack on mineowners for not mechanising 
the mines more thoroughly. 

To present the truth on both these matters 
we asked Sir Richard Redmayne, the greatest 
living authority on coal mining, to write for 
THE ENGINEER two articles, one on the 
problems of mechanisation and the other 
upon mining conditions. These two articles 
appeared in our issues of October 13th and 
20th and November 17th and 24th. To them 
Sir Richard added a third, in which he 
expounded briefly his own views on the 
reformation of the industry—December Ist. 
We are glad to know that these articles are 
to be made available to the general public in 
book form at an early date. 

On the matter of mechanisation Sir Richard 
showed that it was controlled very laregly 
by the nature of the mines, and that whilst 
in some it could be and was carried up to over 
90 per cent. of the operations, in others it 
was restricted by conditions over which the 
owners had no control to 30 per cent. or less. 
It was admitted that some extension was 
possible, particularly in the use of power 
picks, but the general conclusion was that 
mechanisation had been carried almost as 
far as practicable in British mines, and that 
they compared favourably in this respect with 
the mines of any other country. 

In the second article Sir Richard, speaking 
from a long experience and using published 
data, showed that though coal mining was 
dangerous it was not unhealthy and that 
in modern British mines the conditions of life 
are very different from those described by 
imaginative writers and speakers. 

These two expositions of the facts knocked 
away completely the false arguments of 
those who supported very high wages to 
compensate miners for the evil conditions in 
which they worked, and whocharged the mine- 
owners with the responsibility for declining 





output. Other reasons must therefore be 
sought, and whatever they may be, the 
country will be left in the anomalous position 
that whilst it has the finest resources of coal 
in the world, it has to pay an excessive price 
for it and to see, at once, the cost of all 
manufactured commodities rise and a once 
profitable export trade diminish to insignifi- 
cant proportions. 

The position and prospects were so grave 
that on October 3rd the Ministry of Fuel and 
Power set up an admirably constituted com- 
mittee of experts to examine the problems 
from all standpoints. 


Trade Unionism 


By the end of the year it was evident that 
the trade unions were resolved to become 
powerful political bodies. And their policy 
is clear. It is, socialism for everyone else 
and complete liberty for them. All their 
privileges were to be restored to them after 
the war and to be taken away from others. 
Employers were not to be allowed to combine 
into great associations, but the unions were 
planning amalgamations on a vast scale ; 
employers were not to be permitted to fix 
prices for their products, but the unions were 
to fix the price of labour. Everyone else was 
to be compelled to work for the public good, 
but unionists insisted on their right to strike, 
even when such action was manifestly anti- 
social, in order to gain ends of their own 
choosing. Moreover, whilst condemning 
laissez faire in others, they practised it them- 
selves on a large scale during the year by 
defying their own leaders and promoting 
local strikes. Even the Government of the 
land was defied as on several occasions local 
strikes were started because legal decisions 
were not approved by local lodges or shop 
committees. 

These new practices of trade unionism 
alter materially the light in which it must be 
regarded. The prime benefit of trade 
unions was that they were organisations 
through which collective bargains could be 
made with employers’ and employees’ asso- 
ciations. That benefit is ceasing to exist. 
Such bargains can only be made through the 
executives, and if any section of a union 
refuses to observe the bargains made on 
behalf of the whole union, and if it strikes 
illegally, the whole fabric falls to pieces. 
Collective bargaining is only useful as long 
as the decisions are faithfuly observed by 
both parties ; if one side refuses to observe 
them we might just as well return to the old 
practice of local bargaining. 

Throughout the year a number of illegal 
strikes showed quite positively the rebellious 
spirit of the members of trade unions though 
the executives were still loyal. Unless this 
spirit can be reduced, unless discipline can 
be restored, it will become a serious question 
whether the privileges enjoyed by unions 
will not have to be modified. That is a 
matter which is exercising the attention of 
the trade union executives, and on several 
occasions throughout the year they told their 
members frankly that they were imperilling 
the whole edifice of trade unionism by their 
recalcitrance and rebellion. 

It is impossible to avoid the conclusion 
that the unions are working for the realisa- 
tion of their own political ideology. They 
wish to see the mines, the railways, and other 
means of transport, and all public services 





nationalised. From the first of the present 
month the National Union of Mineworkers, 
with a membership of between 600,000 and 
700,000, came into existence. It is under- 
stood that amongst its avowed objectives is 
the nationalisation of mines—clearly a 
political object. We do not question the 
perfect right of unions to advocate national- 
isation, but. if they seek to enforce 
their wishes by exercising the great power 
that their privileges place in their hands, 
then a very deplorable condition will arise. 
The right to strike was not granted for the 
promotion of political objects, and it would 
be grossly undemocratic were it so used. 


Post-War Projects 


With the improvement in the military 
situation, discussion of post-war problems 
continued throughout the year. At first the 
report by Sir William Beveridge received 
most attention, but when in April the Govern- 
ment’s White Paper on Unemployment was 
published, it occupied the stage. In both 
reports stress is laid upon the mobility of 
labour, but the more that item of the scheme 
is examined, the more is it seen to be well- 
nigh impracticable. The social and family 
upheavals that it would cause are obvious, 
and the T.U.C has expressed its disapproval. 
The pendent to it, the training of craftsmen 
in trades other than their own at special 
centres to fit them to fill other occupations 
if a slump should occur in that in which they 
are normally engaged, is also meeting with a 
great deal of destructive criticism. As we 
suggest in another paragraph, Labour is 
showing that it is not prepared to be ordered 
about, even by the State. It is equally 
certain that business will not willingly accept 
governmental orders to “locate”’ itself in 
certain places and not to locate itself in 
others. Thus it will be seen that grave 
difficulties stand in the way of the scheme, 
and there is no doubt that in many respects 
it will have to be modified. 

Towards the end of the year, when optim- 
ism was magnified by the successes that 
followed D-day, merchants and manu- 
facturers began to look with anxiety to a 
future that seemed to be imminent. No 
country of the Allies has devoted itself so 
fully to the war as Great Britain—see the 
astounding figures in the “ Statistics Relating 
to the War Effort of the United Kingdom,” 
published by the Government in November— 
and the feeling obtained that other countries, 
particularly the United States, were making 
preparations for post-war trade, whilst Great 
Britain was still giving its whole attention to 
war production. It was stated officially over 
and over again that the export trade of the 
United Kingdom must be increased by: at 
least 50 per cent., and industry urged the 
Government to make a beginning on that 
formidable task at once by releasing material 
for manufacture. The Government responded 
very cautiously, and when the hope that 
peace would be secured before Christmas was 
disappointed, when, moreover, it seemed 
certain that many months of very bitter 
fighting were still before us, it was recog- 
nised that the policy of the Cabinet to prose- 
cute the war, even if the recovery of export 
trade were delayed, was perfectly justified. 
And so the year ended with the country 
almost as wholly given up to the war effort 
as ever. 
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Civil Engineering in 1944 


No. I 


‘eke engineers will look back upon 1944 
with conflicting emotions of pride and 
distress and forward to the present year with 
hope. Their pride in their achievements 
during 1944 is justified, in particular by the 
success of the temporary “ Mulberry” 
harbour of Arromanches. But there were 
many other works and devices, big and little, 
which made the subsequent triumph of 
British and American Armies in France 
possible. The year, however, was a dis- 
tressing one because, as a necessary corollary 
of the wide sweep of the Allied Armies, it 
brought a greater destruction of dams, 
bridges, ships, harbours, locomotives, rail- 
ways, and industrial equipment—the product 
of years of peacetime labour—than has ever 
occurred before in so short a period of time. 
It was a prerequisite of victory in Normandy 
that every bridge across the Seine north of 
Paris and nearly every bridge across the 





Loire west of that city should be broken. 
Locomotives and rolling stock within and 
without the area so defined became targets 
for destruction, and our Air Force and that 
of the Americans disrupted railways and 
roads over the length and breadth of Northern 
France. Had we been able, we should have 
preserved the ports. But usually the 
Germans, before evacuating them or before 
being driven to surrender within them, had 
time to wreak widespread destruction, the 
actual scale of which we cannot for security 
reasons know before the war ends. Antwerp, 
alone of the ports captured, survived nearly 
intact. Towards the end of the year engi- 
neers witnessed a repetition of the process 
applied to the area west of the Rhine, to the 
railways and canals east of that river, and to 
the many industrial cities on its banks and 
along those of its tributaries. In Holland 
the Germans themselves opened numerous 
dykes to flood land, much of which, now 
under salt water, will remain unfertile for 
many years after redraining. When there 
is further added the destruction wrought 
in Eastern Europe, along the banks 
of the Danube in Hungary, and on the 
Italian front, it can hardly be doubted 


and other works of man were destroyed than 
can be adequately replaced in ten, twenty 
or even thirty years of peace. 

Yet despite the great scale of the destruction 
wrought the year was predominantly one of 
growing hope. Imminent victory over the 
Germans became increasingly sure as the 
months passed ; and though the optimism of 
summer was shattered by the gallant failure 
at Arnhem and shown to be wholly illusory 
by the violence of the enemy’s counterstroke 
shortly before Christmas, yet it is not wishful 
thinking to expect peace in Europe by the com- 
ing summer or autumn. Then will start the 
longed-for but difficult period ofreconstruction. 

Constructively in such a year as 1944 there is 
not very much for the narrator to tell of the 
works of civil engineers. Much of their work, 
carried out for warlike purposes, remained 
shrouded in secrecy. But when the censor 








that in the year 1944 more civil engineering 


permitted the veil to be drawn aside a little 


STEEL-CLAD SEA FORT 


there were revealed the making of strategic 
and tactical roads and railways and bridges 
in many lands, the building of aerodromes 
and camps, the preparation of sites for works 
of many kinds, the emergency repair of ports 
and harbours damaged by enemy action, the 
erection of steel-clad “‘ seaforts”’ for anti- 
aircraft purposes in the estuary of the 
Thames, such as that illustrated on this 
page, and other works innumerable. Apart 
from warlike things, little positive con- 
structive work seems to have been in 
hand in this country. Indeed, the final 
removal of the temporary Waterloo bridge 
in London and the opening of the new 
structure for its full width, and the celebra- 
tion of the jubilee of the Tower bridge 
assume an importance in the annals of the 
year out of real proportion to their merit. 
Abroad, and particularly in Europe, the 
story is one of destruction rather than con- 
struction. But three great docks are build- 
ing, two in Australia and one in South Africa, 
of a size suitable to serve the needs of our 
Navy. In Tasmania the first day of the year 
saw the official opening of the novel Hobart 
bridge ; and in America work still seems to 
have been continued on the projects of the 


Valley scheme in California, and upon some 
other projects, though probably at a 
decelerating pace. 


Planning in 1944 

Interest in our review of 1944 must there- 
fore centre less upon achievements than upon 
the plans that are being drawn up for the 
future, With the end of the war in Europe 
not now too far distant, and possibly, too, 
as a result of some slackening in the demands 
upon the services of engineers and others, 
the nation turned its thoughts intensively to 
the planning of all kinds of things, of town 
and country, of buildings, of roads, of water 
supply and sewerage, of the control o 
rivers and drainage, of the development of 
hydro-electric works, of power supply, and 
other services. Though not of direct interest 
to engifieers, town and country planning 
must be given first place in this review, 
since the success or failure of such plans 
depends ultimately so very greatly upon the 
work of engineers of almost every kind. Pre- 
eminent amongst such plans were that issued 
during the year by the City of London and 








Tennessee Valley Authority, the Central 


that prepared by Professor Abercrombie on 





“Greater London.” The latter, in con- 
junction with the County of London Plan, 
published in 1943, overshadows in importance 
all other plans, affecting, as it does, the future 
of about one-quarter of the population of this 
country. But it was published so recently 
that there is no need here to reiterate its 
proposals. We shall await with interest the 
comments of the very many local authorities 
concerned upon the proposed creation of a 
Planning Board for the area, answerable 
directly to the Minister and responsible in 
a positive as well as a negative sense for the 
correct carrying out of any of the proposals 
that may be agreed upon. As compared 
with the County, and now the Greater 
London Plan, many found that for the City 
disappointing, and it was subjected to some 
criticism when published. It deals with a 
relatively small, but traditionally and oom- 
mercially very important, area and, in addi- 
tion to the difficulty common to the whole 
London area of providing for the free flow 
of traffic, its authors had to find a balance 
between conflicting requirements. On the 
one hand, as the centre of a great Empire the 
City demands an effectively architectural 
treatment; whilst, on the other, as the 
living commercial centre of this country, with 
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world-wide interests, as much use as possible 
must be made of its very limited but very 


valuable space. 


Transport 

All town planning is necessarily inter- 
dependent upon that of the surrounding 
country and upon the location of other cities, 
[t can hardly be carried out without giving 
attention to interlinkage by road, rail, and 
canal, and perhaps by air. But the problem 
of peacetime inland transport and particu- 
larly that of competition between its various 
forms has long proved intractable. No 
plan acceptable to all for post-war develop- 
ment has yet emerged. Mr. Szlumper during 
the year associated himself with others in 
rejecting nationalisation as a solution and 
suggesting that satisfactory co-ordination and 
high efficiency could not be achieved except 
by means of some form of pooling agreement 
under which some or all of the receipts, 
together with part at least of the transport 
taxes, would be used for the general benefit, 
But it should be added that the railway com- 
panies hastened to announce that their views 
did not correspond with Mr. Szlumper’s. 
Meanwhile road users continued to call upon 
the Government to initiate a policy of build- 
ing about 1000 miles of motorways mainly 
radiating.from London to all parts of the 
country, restricted to the use of motor traffic 
and equipped with the full paraphernalia of 
fly-over junctions, twin carriageways, and 





the provision of adequate water supplies and|the principle that River Boards should be 
the conservation of water resources, together | set up to take over the land drainage and 
with the central planning of water policy,|many other functions of the very numerous 








“ WHARF" 


would be laid upon the Health Ministers. It 


was urged by water engineers that this 
function of the Ministers would be best per- 
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the rest. This policy gained the support of 
Professor Abercrombie, who envisaged such 
roads at least within the area of his Greater 
London Plan. The Government also appeared 
to veer round to the view that such 
roads will be necessary. For in mid-December, 
in answer to a question, Mr. Noel Baker, 
Parliamentary Secretary, Ministry of War 
Transport, announced that it was proposed to 
ask Parliament for the necessary powers to 
construct “suitable lengths of road to be 
reserved for mechanically propelled vehicles.” 
The cost, at 1939 prices, is estimated at 
£100,000 per mile. 


Water Supply and Rivers 


In April the Government laid before Parlia- 
ment a White Paper dealing with ‘“ National 
Water Policy,” the proposals within which, 
apart from minor criticisms that do not 
affect the main principles and can be met 
by modification, achieved the general 
approval of engineers. Under the proposals 
of the White Paper more adequate control of 
water supply services would be created ; 
responsibility for the supply would lie with 
democratic bodies; and sectional interests 
would be made subservient to the national 


“MULBERRY’’ HARBOUR AT ARROMANCHES 


FOR COASTAL VESSELS 


formed by setting up a Water Supply 
Division of the Ministry of Health. Satis- 
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existing authorities responsible at present in 
one way or another for our rivers. The pro- 
motion of @ Bill to give effect to the White 
Paper proposals was mentioned in the King’s 
Speech at the opening of Parliament late in 
the- year, Engineers will hope that other 
pending legislation with a more direct appeal 
to the great mass of the electorate will not 
be permitted to force this Bill into the 
background. 


Hydro-Electric Works 


During the year the new North of Scotland 
Hydro-Electric Board announced some tech- 
nical details of three of the 102 projects listed 
for its consideration. They concerned the 
Loch Sloy, Loch Morar, and Lochalsh 
schemes. Of these, the two latter are local 
supply schemes with ultimate capacities of 
only 2000 kW and 4000 kW respectively. 
The Loch Sloy scheme is larger and will ulti- 
mately have a capacity of 130,000 kW. 
Water will be taken from Loch Sloy, the level 
of which will be raised from 790ft. to 920ft. 
above sea level, to a power station on Loch 
Lomond. A tunnel is to be driven with a 
length of 2 miles under Ben Vorlich and the 





faction was felt that the White Paper accepted 
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But the hydro-electric project that is 
of greatest interest to engineers in this 
country is that for generating tidal power in 
the estuary of the Severn. It is known that 
the technical committee, consisting of Mr. 
Vaughan-Lee, Sir William Halcrow, and Mr. 
Bryan Donkin, “to review the conclusion of 
the Severn Barrage Committee in the light 
of later engineering experience and practice 


“Ducks ” and barges. The whole harbour 
was constructed at a distance of 100 miles 
from our shores by the use of prefabricated 
equipment, towed across the Channel by a 
fleet of eighty-five tugs. It was built 
— a beach in an area the soundings of 
which were very incompletely known and 
had been derived from rather out-of-date 
charts and the observations of the com- 














FLOATING 


and of other developments and to suggest 
what modifications, if any, should be made 
in the proposed scheme in the programme of 
its execution and in the estimates of its costs,”’ 
has completed its deliberations. According 
to the final report of the Severn Barrage 
Committee in 1933, 1610 million units would 
be generated annually. At that time such an 
output amounted to a very large fraction of 
the total power consumption of the country. 
But according to Sir William Halcrow, it 
would now amount to less than 10 per cent. 
In such circumstances it is not improbable 
that the technical committee has recom- 
mended that the big pumped storage reser- 
voir proposed by the Severn Barrage Com- 
mittee for the purpose of equalising the out- 
put at all stages of the tide be not con- 
structed and that the variation be absorbed 
by the “grid.” The omission of that part 
of the scheme would substantially lower the 
cost. The publication of the Technical Com- 
mittee’s report is expected at any moment. 


*‘ Mulberry ’? Harbour 


There can be no question that the out- 
standing engineering achievement of the year 
was the construction of the ‘“ Mulberry ” 
harbour at Arromanches, on the coast of 
Normandy. Some new photographs of this 
remarkable harbotr having been recently 
released, we reproducesome of them herewith 
and upon one of the pages of our Supplement. 
So much has already been published about 
the harbour that its general character will be 
familiar and we need not describe it in detail. 
Within the protection of harbour “ walls ” 
formed of sunken ships and preconstructed 
concrete caissons sunk in position there were 
placed three pierheads for tank landing 
craft, coastal vessels, and barges respectively. 
Larger ships of “Liberty” type, whose 
draught would not permit them to approach 
closer inshore, were able to lie at anchor 
within the protection of the breakwaters and 
could be unloaded by the use of amphibious 
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manders of small craft operating under con- 
ditions that were the very antithesis of those 
necessary for really accurate work. 

The ‘“‘wharf”’ for coasting vessels consisted 
of a line of interconnected pierhead units, each 
anchored on the sea bottom by spuds. These 
units each contained crews’ quarters and 





“wharf” provided by the line of pierhead 
units was connected with the shore by two 
floating roadways about 1 mile long. 

The tank landing craft pier consisted of 
two pierhead units placed in a “ T ” arrange. 
ment. Craft could lie alongside the unit 
forming the upright of the “T ” and discharge 
their loads through their bow doors directly 
on to the unit forming the cross member of 
the “T.” On that unit which formed the 
upright of the “ T,” therejwas placed a ramp 
structure that permitted mobile deck cargo 
to drive down under its own power to pier- 
head level. A single floating roadway con 
nected this pierhead to the shore. 

Whilst the design of the pierhead units, 
being based upon dredger and rock-breaker 
practice, is not outstandingly novel, that of 
the caisson breakwater units and especially 
of the floating roadways is very interesting. 
The latter in particular are remarkable con. 
ceptions, the detail design of which cannot 
unfortunately be wholly revealed at present. 
Nothing comparable, with the possibl« 
exception of the floating pipe line from th: 
suction dredger to the disposal area used in 
opening up the Cochin harbour in India, 
seems ever to have been constructed before. 
To stand up to rough seas—and they were 
capable of standing up very successfully— 
they had to be designed to flex and to 
twist freely. Each unit of the bridge had 
a girder on each side, as shawn by an illus- 
tration. The two were so flexibly linked 
together that large relative movements in all 
but centres distance could occur. All cross 
members were pin-jointed to the girders, 
with the exception of the central member, 
which was welded on at each end. This 
member, however, though deep, was thin and 
thus flexible to angular movements of the 
girders. Flooring consisting of beams laid 
longitudinally, not transversely, permitted 
twisting and racking without restraint. The 
girders, some of which, where the position 
required it,"were made telescopic, were carried 
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power plant for lighting and the operation 
of the spuds. When the water was calm they 
were almost wholly afloat. But when the 
sea within the breakwaters was uneasy the 
spud gear was operated to reduce the pro- 
portion of the weight carried by buoyancy 
and thus place a. greater load on the spuds, 
ensuring greater stability. Each pierhead, 
when under tow, displaced 1500 tons. The 
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on steel or concrete floats by ball joints, 
which permitted the floats wide freedom of 
movement relative to the girders and main- 
tained each girder free of restraint from its 
neighbours at each end. Approach roads 
were towed across the Channel in lengths of 
480ft. A very rapid method of mooring was 
developed for use when they reached their 
assigned positions. Use was made, for each 
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such length, of a single continuous mooring 
cable that was “threaded”. to each 
pontoon by a special launch (carried dur- 
ing towing on the deck of the bridge) 
and picked up and secured by men work- 
ing on the floats during the mooring 
process. 

Caissons for the breakwaters were con- 
structed in six different sizes, the largest of 
which displaced 7000 tons. They were 
designed to suit various depths up te 5} 
fathoms at low water. Dry docks, wet docks 
(including at least one of the London docks), 
and basins excavated alongside river channels 
were used for their construction. Frequently 
in the case of basin construction it was 
impossible to provide anything approaching 
the depth of water required to float a com- 
pleted caisson. Little more than the “ keel ” 
could be constructed and was then floated out 
or completion elsewhere. Difficulty was then 
naturally encountered owing to the “‘h ax 
of such partly built structures, a deflection 
that took place even in those with square 
ends, but was naturally more pronounced 
where the end was boat-shaped. It was over- 
come in various ways, the more successful 
being the partial flooding of central compart- 
ments, the adjustment of which had to be 
continuous as new “ lifts” of concrete were 
added and the_structure sunk deeper into the 
water. So many contractors were involved 
in building the caissons that no general 
description of the methods employed can be 
given. Each contractor developed his own 
practice according to the circumstances 
ruling at the particular building site con- 





cerned. No less than 146 caissons were 


built, all within a period of about six months. 
Problems were encountered in the storage of 
completed structures,since moorings available 
around our coasts in reasonable proximity to 
Normandy were limited. Many, if not all, 
were actually sunk in suitable carefully 
chosen areas and pumped out and refloated 
after D-day in preparation for towing 
across Channel. 

There are other items of equipment, such 
as special floating ramps for use at the 
shore ends of the floating roadways and 
erection floats used at the tow end of 
lengths of that roadway while under tow, 
that might be described. But the really 
astonishing fact is that though the various 
units could to some extent be tested 
on this side, no really satisfactory trials could 
be carried out without that knowledge of 
the precise conditions at the selected length 
of beach which in the nature of things was 
unobtainable; yet within a few days of 
erection on site the new “ harbour ” stood up 
successfully, though not wholly without 
damage, particularly to the breakwaters, to 
the worst June storm in living memory. It 
would be hard to pay a greater tribute to 
the foresight and ingenuity of designers and 
to the resource of those on the spot who had 
to handle and manceuvre the equipment. 

Near the end of the year an exhibition of 
models of this harbour was opened to the 
public at the Institution of Civil Engineers, 
Great George Street, Westminster, where a 
film is also on exhibition. 

(To be continued) 








Aeronauties in 1944 


No. 


d heme year just closed was a momentous one 
in the history of aeronautics, because of the 
number of developments which were brought 
to fruition during its passage. It was 
scarcely a few days old when it was officially 
disclosed that Great Britain a jet- 
propelled aircraft, which had reached an 
advanced stage of development, and was in 
production for military use. The announce- 
ment of this interesting fact can be seen now 
in retrospect to have contained, intentionally 
or otherwise, an indication of the shape of 
things to come in the immediate future. One 
way or arother, the propulsion of aircraft or 
missiles by jet reaction dominated the aero- 
nautical prospect which the advancing 
months revealed. In addition to the pure jet- 
propelled aircraft, making use of a gas turbine 
and compressor as the sole source of power, 
we have seen during the year the applica- 
tion of jets as an auxiliary means of propul- 
sion, either to assist take-off or to give an 
added burst of speed for a brief period during 
combat in the air. We have seen, too, the 
advent of the jet-propelled pilotless flying 
bomb, which may be regarded either as an 
aircraft or a missile, the piloted aircraft pro- 
pelled entirely by rockets—such as the 
Me 163—the V2 long-range rocket, which is 
purely a missile, and the explosive rocket 
discharged from aircraft in substitution for 
cannon or machine gun fire. All these 
developments came to fruition during the 
year and made it one which seemed to presage 
great changes in the aeronautical world, 
changes involving a radical departure from 
old ideas and based primarily upon the 
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reaction of jets. The significance of these 
developments will not be lost on those who 
have followed the history of aeronautics and 
have observed how frequently and notably 
progress directly inspired by aeronautical 
requirements has been advantageously 
applied in many other directions. Already, 





somewhat prematurely perhaps, the public 
mind is being attuned to the possibility of 
jet reaction becoming the prime source of 
propulsion on land and sea, as well as in the 
air. 

The official announcement concerning the 
British jet-propelled aircraft did not disclose 
any important information concerning its 
detailed design. To-day, twelve months 
later, secrecy in this respect is still rigorously 
preserved. The key to it, however, lies in 
the internal combustion turbine, which it 
employs. Concerning the turbine it is 
desirable, we think, to record certain non- 
technical aspects of its development. Work 
on it began seriously in 1936. In that year 
Flight-Lieut. (now Air Commodore) Frank 
Whittle began to put into shape ideas which 
he had had in his mind for a number of years. 
At the same time the Royal Aircraft Estab- 
lishment took up the study of axial com- 
pressors with a view to their incorporation in 
jet propulsion systems. The State encour- 
aged both these lines of investigation. In the 
same year, 1936, a company, Power Jets, 
Ltd., was formed to exploit the Whittle 
inventions, with Flight-Lieut. Whittle as its 
chief engineer. The company placed an 
order for an experimental gas turbine with 
the British Thomson-Houston Company. In 
May, 1941, an experimental aircraft, designed 
and built by the Gloster Aircraft Company 
under direct contract from the Air Ministry 
and fitted with a Whittle gas turbine and a 
centrifugal impeller, made its first flight. 
Subsequently, Power Jets, Ltd., expanded 
its organisation and began to make its own 
engines. Other firms were encouraged by the 
Government to assist in the development 
work, and with the help of the experience 
gained by Power Jets, Ltd., the Royal Air- 
craft Establishment, and the B.T.H. Com- 
pany, other designs of jet-propulsion equip- 
ment began to take shape. 

In 1941 engineers of the General Electric 
Company of America and officers of the 
United States Air Force visited this country 
to study the progress being made with jet 
propulsion. As an outcome of this visit the 
British and American Governments came to 
an agreement whereby the engine used in the 
first flight test, together with a set of draw- 








ings of an improved design, were sent to the 
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United States in October of that year. With | ‘‘ Airocomet,” with twin jet-propulsion units, 
the aid of a team of British engineers, the} one slung beneath each wing. The units are 


General Electric Company of America in- 


reported to make use of Junkers “ Jumo” 


stalled the first British engine in its test/gas turbines. Another Messerschmitt pro- 


house and began the development of the 
improved design. Within six months the 
G.E.C. edition of the improved design was 
ready for testing, and by October, 1942, a 
fighter aircraft made by the Bell Aircraft 
Corporation and fitted with a twin arrange- 
ment of jet propulsion engines was ready to 
make its first flight. 

Development work continued on both sides 
of the Atlantic during 1943. Early in 1944 
the British Government, in view of the 
progress being made, decided that it was 
necessary for the country to possess a 
national gas turbine research and develop- 
ment establishment. It accordingly pur- 
chased the business of Power Jets, Ltd., and 
added to it the turbine division of the engine 
department of the Royal Aircraft Establish- 
ment. Both organisations thus came under 
the control of a State-owned company, which 
is known-as Power Jets (Research and 
Development), Ltd. This new company is 
under the chairmanship of Dr. Roxlee Cox. 
It is being aided in its work by a technical 
advisory committee, representing sections of 
industry actively concerned with gas turbine 
development. While for the time being it is 
devoting the major part of its work to the 
aeronautical use of the gas turbine, it is not 
neglecting other applications. On the marine 
side, it is already in contact with the British 
Shipbuilding Research Association and with 
the Parsons Turbine Engineering Research 
and Development Association. 

It has been officially stated that British- 
built jet-propelled aircraft are now in pro- 
duction, and it is understood that some of 
them have already been in action, notably 
during the flying bomb attacks against this 
country in the past summer. These aircraft 


duction, the Me 163, appears to make use of 
jet propulsion for boosting its speed over 
short periods. It derives its jets apparently 
from rockets after the manner used for the 
purpose of assisting the take-off of several 
types of aircraft, notably the carrier-borne 
“ Seafire.” The Me 163 thus barely earns the 


average speed of 408-75 miles an hour. In 
the Battle of Britain it.took a foremost share 
in the enemy’s historic defeat. Subsequently 

it was adapted to combine its qualities as a 
fighter with other duties, notably those of 
light bombing. At the peak of its produc. 
tion the “ Hurricane”’ was being produced 
at the rate of one every four hours. In 
August, 1944, it was announced that pro. 
duction of the ‘“‘ Hurricane’’ had ceased. 
From first to last more than 10,000 had been 




















description of a jet-propelled aircraft. It 
has been somewhat contemptuously described 
as a “flying firework.” Other German jet- 
propelled aeroplanes which appear still to be 
in the experimental stage include the 
Heinkel 280 and designs by Avado and 
Junkers. 

In spite of the attention paid to jet pro- 
pulsion, the orthodox type of military air- 
craft continued during the year to register 
notable progress. Once again this country 
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are of the fighter type, but, according to Air 
Commodore Whittle, the jet-propelled bomber 
is a possible practical development. 

In Germany the development of the jet- 


propelled piloted aircraft was also actively | pest 


pursued during the year. Chief attention 
appears to have been concentrated on the 
production of the Messerschmitt 262 single- 
seater fighter, which has been used principally 


to intercept Allied day bombers. This air-|revealed its prowess for the first time by 
flying from Edinburgh to London at an 








craft is equipped, like the American Bell 
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built. The “ Hurricane’ was succeeded by 
the Hawker ‘“ Typhoon,” of which mention 
was made in this review a year ago. The new 
design was put into extensive production, 
and, like its forerunner, was adapted for 
several duties besides its primary function of 
a fighter. In one such adaptation it was 
fitted to carry a 1000 lb. bomb under each 
wing, and was employed as a dive bomber. 
Its most notable development during the past 
year, however, was its equipment with rocket- 
firing apparatus. Since the invasion of the 
Continent and on every suitable occasion, the 
rocket-firing “Typhoon” has proved a 
deadly weapon against the enemy’s tanks, gun 
positions, strong points, and transport. 

Although the “ Typhoon ”’ cannot be said 
to be on the point of becoming obsolete, it is 
to be expected that the improved Hawker 
“Tempest,” now in full production, will 
eventually replace it. This aircraft, the 
fastest fighter in the R.A.F., is driven by a 
2200 H.P. Napier “Sabre” engine. It 
arrived at the stage of operational use just 
in time to prove an effective counter measure 
to the enemy’s flying bomb attacks, both 
during the day and at night. Squadrons 
flying the “‘ Tempest ”’ are credited with the 
destruction of some 600 of the enemy’s pilot- 
less missiles. Details of its construction and 
performance are still secret. 

The “‘ Hurricane’s”’ partner in the Battle of 
Britain, the Vickers-Supermarine “ Spitfire,” 
is still prominently in service, although the 
modern versions of it are as different from 
the original as probably is the “‘ Tempest ” 
from its grandparent. Its power has been 
increased by 100 per cent., its rate of climb 
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was fortunate in having available a new design 
of aircraft just at the moment when one 
possessing improved characteristics was 
suddenly required. In the Hawker “Tem- 
” single-seater fighter we have a machine 
showing as great an advance upon its fore- 
runner the “Typhoon” as that aeroplane 
showed over the historic ‘ Hurricane.” In 
February, 1938, the Hawker “ Hurricane ” 








by 80 per cent., its weight by 40 per cent., and 
its speed by 35 per cent. Since in the original 


version the speed was stated to be over 
300 m.p.h., 


it can be inferred that in the 
latest development the speed is well over 
400 m.p.h. Like the ‘ Hurricane,” it has 
been adapted for purposes other than pure 
fighting. One such adaptation is the “ Spit- 
fire XI,” which is used as a long-range, high- 
speed, unarmed photographic aircraft. This 
version is driven by a Rolls-Royce ‘“‘ Merlin ”’ 
engine of 1650 H.P., and a “ Rotol” four- 
bladed propeller. It carries two extra fuel 
tanks in the leading edges of the wings. 

The marine version of the “ Spitfire” 
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appeared during the year in an improved 
form as the “‘Seafire III.” This carrier- 
porne naval single-seater fighter is driven by 
a “ Merlin” engine of 1470 H.P. and carries 
two 20 mm. cannon and four 0-303 Browning 
guns. It is fitted with arrester and catapult 
gear. It has also been fitted with four 
rockets, two at the root of each wing, con- 
taining cordite, which, burning for 4 sec., 
assist the aircraft to take off. The wings, as 





although development of existing types con- 
tinued. The de Havilland ‘ Mosquito,” 
probably the world’s most versatile aircraft, 
was extensively employed for bombing. It 
was developed to carry an increased bomb 
load, and can now take a 4000 lb. bomb to 
Berlin orthe coast of Norway. In groups or 
squadrons of considerable size, it has attacked 
important targets on a scale far beyond that 
of a “nuisance” raid. In addition, it has 
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usual in carrier-borne machines, are arranged 
to fold in order to economise stowage space. 

Other notable progress was made during 
the year on the marine side of aeronautics. 
An important addition to the Navy’s strength 
in the air was provided by the coming into 
service of the Fairey “ Firefly,” a two-seater 
fast reconnaissance fighter, armed with four 
20 mm. cannon and driven by a Rolls-Royce 
“ Griffon’ engine, an enhanced version of 
the “ Merlin.” The “ Firefly” is fitted with 
Youngman flaps, and is claimed to have a 
greater range of speed than any other aircraft 
in the world. The Fairey “ Barracuda” is 
another marine aircraft which attracted 
attention during the year by its attacks on 
the German battleship “ Tirpitz.” Although 
of the Fairey company’s design, this aircraft 
is being built by the Blackburn and the 
Boulton-Paul aircraft companies, assisted by 
numerous sub-contractors. It is fitted to 
carry one 18in. torpedo under the fuselage 
or four bombs, two under each wing. Alter- 
natively, it can carry sea mines or depth 
charges. In April “ Barracudas” attacked 
the “ Tirpitz’”’ in Norwegian waters, and 
scored, it was claimed, at least twenty-four 
hits on her. The warship, however, survived 
the attack. Her final destruction in Novem- 
ber was brought about by a force of thirty- 
two ‘‘ Lancaster ’’ bombers. 

The development of these carrier-borne 
aircraft led naturally to the supersession of 
the biplane. machines, such as the “ Sword- 
fish ” with which the Fleet Air Arm had for 
long to rest content. Nevertheless, a new 
marine biplane made its appearance during the 
year, ‘Sea Otter, Mk. 1.” This aircraft is 
not, however, designed for use from a carrier. 
It belongs to the once-popular amphibian 
class and is used for reconnaissance and 
general-purpose duties over the sea, including 
air/sea rescue work. It is driven by a single 
Bristol ‘‘ Mercury ” engine of 870 H.P., and 
is armed with three Vickers guns and either 
bombs or depth charges. It carries a crew 
of three or four, according to the duties 
required of it. The main planes have a span 
of 46ft. and are arranged to fold. Provision 
is made for catapult launching. 

In the bomber class of aircraft no radically 
new designs appeared ‘during the year, 





been used with conspicuous success against 
pin-point targets requiring great accuracy of 
bomb aiming. Some remarkable speed 
records have also to be put to its credit. A 
Canadian-built “ Mosquito” driven by an 
American-built ‘‘ Merlin” engine flew from 
Labrador to Britain in 5 h. 40 min., at an 
average speed of 325 m.p.h. A British-built 
machine, aided by a following wind, flew from 
this country to Moscow in 44 h. Another 


ef 


* 
oe 


ee ee oe Be wee ee 


é 


( 


INTERIOR OF 


“ Mosquito’ covered the distance between 
Toronto and New York in 55 min., at an 
average speed of 411 m.p.h. 

The principal heavy bombers employed 
by the Royal Air Force remained the “ Lan- 
caster” and the “ Halifax.” The Handley 
Page “ Halifax” was produced in an im- 
proved form, the Mk. III, the principal modi- 
fication being its equipment with more 


over 1650 H.P. each. New types of fins and 
rudders and de Havilland ‘“‘ Hydromatic ” 
propellers were also incorporated in the new 
version. The result was a much improved 
all-round performance. The armament of 
the machine now consists of nine 0-303 
machine guns, one in the nose, four in the 
upper turret, and four in the tail turret. 

In the United States the Boeing “ Flying 
Fortress” appeared in an improved and 
enlarged form, the “Superfortress.” This 
aircraft was prominently employed during 
the year on attacks upon the Japanese main- 
land from very long range. It is stated to 
have a wing span of 141 ft., a length of 100ft., 
and an overall height of 27ft. The power 
equipment consists of four Wright “Cyclone” 
engines of 2200 H.P. each, driving Hamilton 
propellers, 164ft. in diameter. The arma- 
ment consists of 0-5in. machine guns and 
20 mm. cannon. The cruising speed is 
reported to be about 250 m.p.h. at 25,000ft. 
Over a range of 1000 miles, it is said to be 
capable of carrying a bomb load of 16,500 Ib. 
to 17,500 lb. For a 3000-mile range the bomb 
load is 6000 lb. The all-up weight is between 
100,000 Ib. and 200,000 lb. The fuel is carried 
in thirty self-sealing tanks. According to 
an American newspaper report, the first 
example of the “Superfortress” to be 
built cost 3,392,396 dollars. Current pro- 
duction models cost 600,000 dollars, approxi- 
mately £1 sterling per pound of all-up weight. 
The “Superfortress” carries a crew of 
eleven men, and as it is designed to be 
employed on lengthy missions, the comfort 
of the crew has been studied to an exceptional 
degree. The cabin is not only heated and 
soundproofed, but is supercharged in order 
that flight for long periods at 40,000ft. or 
so may be made possible without compelling 
the crew to wear oxygen masks. The pre- 
liminary design of the ‘‘ Superfortress’ was 
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powerful engines, Bristol “Hercules” of 


begun in 1936, but it embodies all the experi- 
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ence derived from its forerunner the “ Flying 
Fortress’ in wartime. The advance in size 
which it represents can be judged from 
the following dimensions of the “ Flying 
Fortress” :—Span 103ft., length 74ft. 9in., 
height 19ft. 

During the invasion of Normandy and 
later during the air landings in Holland, the 
“ Hamilcar ” glider played a very important 
part in getting tanks, guns, tractors, bull- 
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dozers, Bailey bridge details, and other equip- 
ment quickly into action. The forerunner of 
the “ Hamilcar ” was the “ Hotspur ” glider, 
designed to carry eight men and their equip- 
ment. The “ Hotspur ” had an all-up weight 
of 3600 1b. The “ Hamilcar,” fully loaded, 
weighs 36,000 1lb., of which about half is 
accounted for by the load carried. Both 
gliders were produced by General Aircraft, 
Ltd. The “Hamilcar” is stated to be the 
largest wooden aircraft ever constructed. In 
use it is generally towed by a “ Halifax ” 
bomber. It is equipped with an under- 
carriage, on which it lands, and by means of 
differential brakes the pilot steers it clear of 
the landing strip out of the way of following 
gliders. The oil in the chassis shock absorber 
struts is then released, and the glider sinks 
down or to its skids. The tank or other 
vehicle inside the body, with its engines 
started before the landing, then emerges 
through the door at the nose end without the 
use of ramps, and can be in action 15 sec. after 
the glider comes to rest. 

Of new German military aircraft, a few 
details are available. Apart from the jet- 
propelled machines already mentioned, the 
enemy produced a new Messerschmitt single- 
engined fighter, the Me 109 G-6, with a top 
speed of 400 m.p.h. at 22,000ft. This air- 
craft is also used as a fighter-bomber in which 
form its speed is 385 m.p.h. It carries three 
20 mm. and two 13 mm. guns, and is driven 
by a twelve-cylinder liquid-cooled engine 
developing 1350 H.P. The Dornier 
Do 217 K-2 has been produced in an im- 
proved form designed to make use of two 
radio - controlled armour- piercing bombs 
against warships. It has a bomb load of 
6600 lb. and carries nine guns. It carries a 
crew of four, and is driven by two air-cooled 
engines, each developing 1495 HsP. The 
nearest approach produced by the Germans 
to the R.A.F.’s heavy bombers is the 
Heinkel 177. This machine carries a crew 
of six and has a maximum bomb load of 
12,300 lb. Its greatest speed is 285 m.p.h. at 
20,000ft., and its all-up weight is 68,000 lb. 
Power is supplied by two units, each consist- 
ing of two Daimler-Benz liquid-cooled engines 
mounted side by side and coupled in common 
to a four-bladed airscrew about 15ft. in 
diameter. Each unit has an output of 
2460 H.P. 

(To be continued) 








Sixty Years Ago 





1884 


In our review of the events of 1884, published 
in our issue of January 2nd, 1885, we described 
the year which had passed away as one of almost 
unmitigated disaster so far as the trade of Great 
Britain was concerned. It was difficult, we 
said, to find a single branch of manufaatuce or 
production which had not suffered. Our 
neighbours were said to be as badly off as our- 
selves, and the cause of their misery was alleged 
to be identical with our own. That, however, 
we thought, was poor comfort. It was ‘com- 
monly believed that the prominent evil of the 
moment was over-production. There was 
more iron, cotton goods, ships, and railways in 
the world than its inhabitants could use. The 
situation was one which completely contra- 
dicted the teachings of the political economist. 
He argued that food, clothes, houses, and trans- 
port could not be cheap unless they were 
plentiful, and that that country was best off 
which had most of these things. Yet never 
before, perhaps, since money acquired its 


modern value had all the necessities, comforts, 
and luxuries of life been so cheap, and never 
had a more direful tale of starving men, women 
and children, of failing trade and loss of capital 


in all directions, been told. Our exports were 
falling, our revenue was decreasing, and 
nowhere could we see any indication that trade 
was becoming better or was likely to improve 
for many months to come. We looked in vain 
amongany class or rank of life for that happiness 
and prosperity which cheapness ought, in theory, 
to give us. Upholders of the doctrine of free 
trade pointed out that protection had not ‘pre- 
vented France, Germany, and other European 
countries from similar suffering. It ought, 
however, to be remembered, we said, that the 
Continental nations, without exception, had 
burthens of foreign debt to pay from which we 
were practically exempt and were laden with 
the weight of enormous military establishments 
of which we knew nothing. If, therefore, they 
had held their own, protection had been less 
disastrous for them than those who believed in 
free trade would have us associate with it. 
Years ago, we said, we had pointed out that 
but one result could ensue from the determined 
efforts being made to cheapen production and 
augment output. The time had now come when 
supply outstripped demand and there was 
nothing for it but to wait in the hope that 
stocks would be absorbed and the ‘balance of 
trade was restored. 








Obituary 
JAMES McKIE DEWAR 


Ir is with deep regret that we have to record 
the death, on Friday, December 29th, of Mr. 
James McKie Dewar. Mr. Dewar had attended 
the annual general meeting of Chadburn’s 
(Ship) Telegraph Company, Ltd., at Liverpool, 
of which he was the chairman, and 
announced his retirement from that office 
owing to ill-health. On returning to his hotel 
he complained of feeling ill, and collapsed and 
died. James Dewar, who was seventy-eight 
years of age, came of Scottish parentage and 
was born in Ayrshire and received his early 
education at the Ayr Academy. He continued 
his technical training at the Glasgow Technical 
College and served his apprenticeship with the 
Clyde Engineering and Shipbuilding Company, 
Ltd., at Glasgow. After gaining sea experience 
he became departmental manager of Maudslay, 
Sons and Field, of London, and was closely 
associated with the introduction of the Belleville 
water-tube boiler into the British Navy. After 
some time as general manager to a shipbuilding 
and engineering works on the Clyde, Mr. Dewar 
joined the firm of Cammell Laird and Co., Ltd., 
of Birkenhead. He was twenty years with 
that company and later became the London 
director of the firm. During the last war he was 
Adviser on Refit Work to H.M. Inspector of 
Dockyards and saw service in the naval estab- 
lishments at Chatham, Portsmouth, and Devon- 
port. He was also adviser to the Ministry of 
Shipping and Director-General of Merchant 
Shipbuilding on the conversion of merchant 
vessels for transport and armed merchant 
cruiser service, and was also responsible for the 
building of barges and floating docks for inland 
waterways and docks. Asa director of Gwynnes, 
Ltd. he introduced the ‘‘ Clerget ”’ rotary engine 
for aircraft work. In the course of his business 
he travelled widely and made many friends in 
all parts of the world. After leaving Cammell 
Laird and Co., Ltd., he joined with the late 
Mr. Arthur Wall in marine engineering and naval 
architectural consulting work, in which capacity 
he was responsible for the high-power motor 
liners ‘‘Saturnia’”’ and “ Vulcania,’”’ which 
were built and engined at Trieste for the 
Cosulich Line. He established his own business 
as a consultant under the name of James M. 
Dewar and Son in partnership with his son 





Norman. He was a director of several engi- | suspe 


neering companies and had wide interests. He 
was a member of the Institution of Mechanical 
Engineers and the Institution of Naval Archi- 
tects, and was a Vice-President of the Institute 
of Marine Engineers. He was a liveryman of 
the Worshipful Company of Shipwrights and a 
founder member of the Men of Maudslays. 





James Dewar will long be remembered for his 





geniality and his capacity for never forgetting 
the face or the name of those who were asso. 
ciated with him, whether in the works, the 
office, or among his very wide circle of frieids, 








Heavy-Oil Engine Working 
Costs (1942-43) 


Ar a meeting of the Diesel Engine Uswrs 
Association, which took place in London on 
Thursday, December 14th, the Working Cosis 
Committee presented its report for 1943. All 
the tables in the report have been brought 
up to date, and modifications have been made 
where it was thought that their usefulness wil] 
be enhanced thereby. An important alteration 
in many tables is that the entries have becn 
divided into two sections in order to separate 
the stations containing mechanical injection 
engines only from those including air blast 
engines and engines of both types. The old 
table showing liner wear has been omitted, and 
information on this subject is now included in 
another table, where an attempt is made to 
show, by tabulating the number of starts per 
1000 hours’ run, the effect of starting upon 


‘Teylinder wear. The diagram showing renew::! 


and replacement costs is retained, but is 
brought up to date by adding a dotted curve 
indicating what the costs would have been if 
they were based on contractors’ charges ruling 
in 1943. Long-term records of station perform- 
ance are also retained, and the hope is expressed 
that in course of time many additional stations 
will be included in the table, and as these will 
include newer types of engines as development 
increases, the table will provide a ready means 
for observing the performance of these engines, 
both from the economic and technical points 
of view, compared with those of the plants which 
have appeared over a long period of years. A 
diagram is given which shows fuel oil con- 
sumption and running plant load factors for 
certain stations in relation to a standard curve 
from a 220-kW air injection engine. A curve 
representative of a modern mechanical injection 
engine is also shown, together with the point 
indicating the general average of all stations. 
The cost of repairs and maintenance is given in 
tables which provide a considerable amount of 
information for comparing the station per- 
formance of the different engines included in 
the report. The number of stations enumerated 
in the report is fifty-five, compared with fifty- 
six last year. The Committee records its 
pleasure in the continued assistance of those 
members making returns, and points out that 
the usefulness of the report can be extended by 
an increased number of returns. The Associa- 
tion is to be congratulated on its publication of 
working costs during the difficult war year 
period, as the information given is of the 
greatest use to oil engine users in all parts of the 
world. 








Heaviest TRANSPORT BY SWEDISH Ratiways.— 
The heaviest transport by rail ever undertaken in 
Sweden took place some time ago in connection with 
the delivery of two huge generators from the 
A.S.E.A. works in Central Sweden to the new 
Midskogsforsen power station in the northern part 
of the country, a distance of about 300 miles. Some 
idea of the difficulties involved can be gained from 
the fact that six months of investigations and 
measurements were required before the question of 
how to carry through the transport was theoretically 
solved and the adaptation of the railway trucks 
could begin. The generators weighed 510 tons each 
and had to be dismounted and transported on six 
specially designed trucks and thirty-three standard 
trucks. The tr ort of the four rotor rings was a 
particularly difficult problem in view of their large 
diameter of 19ft. and their weight of no less than 
35 tons. It was finally decided to transport them 
nded in such a way that they could be moved 
in different directions.in order to clear various 
obstacles along the railway line. Except for some 
minor mishaps, the transport was successfully 
carried through. Along the final stretch of 40 miles 
from the unloading station to the power plant the 
generators were transported on a special highway 
trailer with a capacity of 100 tons and capable of 
carrying two rotor rings at a time. Two tractors 
were required for towing purposes. 
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Richard Thomas and Baldwins 


Special general meetings of Richard Thomas 
and Co., Ltd., and Baldwins Ltd. were held in London 
on December 29th for the purpose of approving the 
proposed merger between the two companies. At 
the meeting of the former company the chairman, 
Mr. E. H. Lever, said that before the war more than 
one-half of the tinplate output of this country was 
exported. During the war period practically all this 
export business had ceased, and the only chance of 
its permanent re-establishment was for the tinplate 
industry in this country to increase the manufacture 
of a product of equal quality to that made in 
America. The general economic position of this 
country and the difficulty of estimating future 
demand, together with the fact that, as a mass- 
production unit, a strip mill must be kept fully 
employed, rendered it very unwise to contemplate 
the erection of more than one new continuous strip 
mill for some time to come, and it was almost 
imperative that those engaged in the tinplate and 
sneet industries should collaborate both technically 
and financially in its erection. At the meeting of 
Baldwins Ltd., the chairman, Colonel Sir W. Charles 
Wright, stated that it was not possible to give much 
information as to the future development of the 
strip process in Wales, except to say that talks were 
taking place with the other steel interests in South 
Wales. If expenditure was to be found for a further 
hot strip mill and the consequent cold reduction 
mills and finishing plants, the two companies 
naturally would require to be satisfied that there 
was a reasonable prospect of a satisfactory return 
being obtained on the money to be found, and that 
costs of production were competitive with world 
costs. ‘The new operating company would have 
many problems to solve and difficulties to over- 
come, but he was sure that with the good will of all 
and under good management it should have a bright 
future. The resolutions approving the merger were 
passed at both meetings. 


The Pig Iron Market 


There is no marked change to record con- 
cerning the state of the pig iron market. For some 
time now the demand has gradually diminished, but 
the production of all qualities of pig iron is taken up 
fairly consistently. The supply of hematite, of 
course, continues to be very restricted in consequence 
of the conditions im upon its use by the 
Control, but there is no apparent shortage of other 
grades. A short time ago, the light castings industry 
was experiencing a rather slack period, but at the 
beginning of the New Year conditions are much 
more favourable than they were twelve months ago. 
Castings for building and various other domestic 
uses are in demand, and with the prospect of housing 
programmes being put into operation before long 
that demand will become more insistent. That. will, 
no doubt, entail an increase in the production of 
high-phosphorus pig iron. Stocks of this grade 
appear to be rather small and the output at present 
is just about sufficient to meet existing demands. 
The general engineering foundries make varying 
demands for pig iron at the moment. There has 
been increased business in some districts lately in 
low and medium-phosphorus grades, but for the 
most part supplies are adequate. Foundry and 
basic irons are being taken up with reasonable 
regularity. The general pig iron position is still 
influenced to some extent by the coke situation. 
Supplies of coke continue to be limited, with the 
result that reasonable stocks cannot be accumu- 
lated. Good quantities of limestone and cupola 
fire-bricks may, however, be readily obtained. 
Business in ferro-alloys is not very brisk at present, 
and the prospects of increased activity do not appear 
to be great. 


Scotland and the North 


On account of the New Year holiday there 
is not much in the way of fresh development to 
record concerning the Scottish iron and steel 
industries. Works have been closed down and the 
duration of the holiday has, in most cases, been 
regulated by the extent of maintenance and repair 
work which has had to be carried out. The closing 
weeks of last year were characterised by the decline 
in production when compared with the early part 
of 1944. A year ago, the Scottish works were very 
fully employed, with many orders concerned with 
war production to be completed. As the months 
passed, however, the demand made by Government 
requirements grew less, and there was little new 
business to follow the completion of war contracts. 
Actual figures are not likely to be disclosed at 
present, but it would appear that the total pro- 
duction of the Scottish steelworks in 1944 was a 
good deal lower than the production in the pre- 





Export quotations are f.o.b. steamer 


ceding war years. At present, there is little demand 
for plates from the shipbuilders, and future business 
in this direction is rather uncertain. Heavy 
structural steel is also in poor demand. Orders for 
shell steel continue to provide a fair amount of 
business, and locomotive material shows increased 
activity. The decreasing call for certain war 
materials has slowed down the activities of the 
re-rolling mills and fresh business to take the place 
of completed orders is coming in slowly. The 
demand for small sections and bars is a good deal 
less than it was a few months ago. The re-rolling 
mills find no difficulty in obtaining ample supplies 
of billets. The sheet mills continue to be busily 
occupied, and many of them have orders in hand, 
especially for sheets of the lighter gauges, which will 
take up the first and part of the second periods of 
this year. There is quite an active demand for 
galvanised sheets, and it is not easy to obtain 
promises of early delivery. Generally ing, the 
New Year has begun quietly, with the hope that 
improved war conditions may shortly permit the 
iron and steel industries to devote increased atten- 
tion to peacetime production and export trade. In 
the Lancashire steel industry conditions are quieter, 
and there is little change in business in both finished 
and semi-finished descriptions. New orders received 
for the first period of this year are not on a consider- 
able scale. The wire-drawing industry is taking up 
considerable quantities of rods and billets and main- 
tains an activity that has been evident for some time 
past. The plate mills are finding business less 
brisk, although fair quantities of plates are being 
called for by the locomotive builders. The steady 
demand for sheets has continued, but trade in special 
steels is dull. With regard to iron, a fair demand for 
Crown bars is apparent, and wagon builders are 
taking up reasonable quantities of best bars. 
General activity prevails on the North-West Coast. 
Business in steel bars and sections is good, and the 
orders in hand should provide employment in the 
steelworks for some time. 


The North-East Coast and Yorkshire 

On the North-East Coast the holiday 
period in the iron and steel industry was of short 
duration, and at some plants operations were con- 
tinued throughout Christmas. Although, in recent 
months, the activity of the industry has been less 
pronounced, there are many departments which are 
well employed. Most descriptions of semi-finished 
steel are in good and production is well 
maintained. The volume of orders for billets for 
delivery during the first period of this year is, in 
some cases, considerable. Deliveries to the re- 
rollers are, however, being adequately maintained. 
An outstanding feature of the steel industry here 
is the present demand for sheets. Makers of both 
black and galvanised sheets have a great deal of 
work in hand for the first and part of the second 
periods. The business in plates has declined con- 
siderably in recent months, although a small 
improvement has been seen lately in the request for 
plates of light and medium thicknesses. Even so, 
the plate mills could take many more orders with- 
out unduly taxing their capacity. Colliery material 
of various descriptions is in good request and 
reasonably good quantities of railway equipment 
are also being taken up. The repair and replace- 
ment programmes of the railways, which, it is 
hoped, will soon be undertaken, point to an increas- 
ing demand for steel products of this nature. In 
the Yorkshire steel industry a fair volume of 
business is being handled, although the present call 
on the capacity of the works is not nearly so great 
as it was at the beginning of last year. Many-firms 
have a good number of orders booked, but others are 
finding that, with the completion of Government 
contracts, new business is coming along slowly. 
Alloy steels for aircraft and automobile purposes are 
in constant demand, but there are few transactions 
in the more expensive grades. Trade in most descrip- 
tions of basic steel products is good, and there seems 
to be no difficulty regarding the supplies of raw 
materials to this section of the industry. In acid 
carbon steel there have been some signs of deteriora- 
tion in recent months, but many of the producers 
have good orders to work off. 


The Midlands and South Wales 

At the close of the year the Midlands iron 
and steel industry found, for the most part, that its 
production was up to the demand at present being 
made. During the past year business in the Mid- 
lands generally decreased, although in some sections 
of the industry busy conditions continued. The 
re-rolling works, for instance, are actively employed 
and have good business in hand for the current 
period. Small steel bars and sections are in 


particular demand. The request for plates, which ' limited 
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was very pronounced in the earlier months of last 
year, has now become less marked, but shipbuilders 
and locomotive and rolling stock firms are providing 
a reasonable proportion of the work being under- 
taken by the plate mills. The demand for heavy 
structural steel has diminished, and the prospects 
of business becoming brisker are not at present 
great. The recently revived demand for shel] steel 
has had some effect upon the Midlands, and has 
resulted in the placing of additional business. Over 
the past few months the sheet mills in the Midlands 
have been receiving a substantial amount of business 
and are actively employed. Sheets in the lighter 
gauges have the most pronounced demand. There 
are no marked developments in the Midlands iron- 
works. Wagon builders make a fair demand on the 
supplies of bar iron, and although business in Crown 
bars has shown a tendency to decrease during the 
om few months, works producing Nos. 3 and 4 

have a reasonable amount of orders in hand. 
The South Wales iron and steel industry has begun 
the year under quieter conditions. During last 
year there was considerable demand from South 
Wales for semi-finished steel, and a big output was 
promptly absorbed. This demand is now slightly 
less active, but the production of semi-finished 
steel continues to provide steady employment. 
With regard to finished steel, little business is passing 
at present in heavy plates and sections, and in this 
district, as in most others, trade in heavy structural 
steel continues to be scanty. There is, however, a 
demand for lighter plates and sections, which is 
fairly well maintained. Good quantities of steel 
billets are being taken up at present, and producers 
are busily employed in meeting the prevailing 
demand. Sheet bars are also an active feature of the 
market here, and all available quantities are readily 
absorbed. The sheet mills are busy and the present 
demand, more particularly for black sheets, has 
resulted in the placing of orders which will keep the 
mills employed for some time. In the market for 
tinplates signs of increased activity are noticeable. 
Orders placed by home users for delivery during the 
first period have increased and, in general, it may be 
said that the position compares very favourably 
with that ruling at the beginning of last year. 


Iron and Steel Scrap 


The Christmas and New Year holidays 
have had some effect upon the operations of the iron 
and steel scrap market, and trading in many districts 
has been on a reduced scale. The indications are, 
however, that business has now been more actively 
resumed, although it cannot be said to equal the 
conditions ruling in the early part of last year. 
Some consumers have been able to acquire suffi- 
ciently good quantities of some descriptions of 
scrap in recent weeks to enable them to maintain 
their stocks. The steelworks in most districts, 
however, are still ready to take up available parcels 
of heavy mild steel scrap. The lighter qualities of 
steel scrap are not disposed of very easily and the 
supply is plentiful. In the last few weeks an 
increased demand for short heavy steel scrap has 
been evident. In some districts this demand con- 
tinues, but there does not appear to be any difficulty 
in’ obtaining adequate supplies. Bundled steel 
scrap and hydraulically compressed steel shearings 
continue to be strong features of the market, and 
the demand is at present taking up the available 
supplies. Business is less brisk in mild steel turn- 
ings, but chipped alloy steel turnings are in good 
demand for the blast-furnaces. There is also a 
steady trade in compressed destructor scrap and 
scalings in some districts. Business in compressed 
basic bundles is quieter, though the presses continue 
to be well employed. Over the past few weeks trade 
in-mixed wrought iron and steel scrap has declined. 
The quantities taken up by the basic steel furnaces 
are smaller, although there is a fairly regular 
demand for good heavy material of this description. 
The lighter grades of mixed wrought iron and steel 
scrap have a particularly small demand at present. 
Conditions in the cast iron scrap section of the 
market have shown litile change recently. The 
better qualities of cast iron scrap are disposed of 
easily. There is a continuing steady demand for 
heavy cast iron scrap in large pieces and foundry 
sizes. An increased request for light cast iron scrap 
is to be noted, and the quantities available at 
present appear to be somewhat restricted. Good 
machinery cast iron scrap, particularly in cupola 
sizes, is also in strong demand and is in rather 
restricted supply. Good business continues to be 
transacted in cast iron borings, the deliveries of 
this description being mainly taken up by the 
chemical works. Heavy wrought iron scrap is 
another description which has an active demand, 
and here again the present supplies appear to be 
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Rail and Road 


LIGHTING OF NUMBER PLaTEs.—As the wartime 
restrictions on rear lights for motor vehicles have 
been relaxed, rear number plates should again be 
illuminated. Some rear lamps fitted during the 
war are not adapted to illuminate the number 
plates, and to give time for their adjustment, the 
Minister of War Transport has made the Road 
Vehicles (Registration and Licensing) (Amendment) 
Provisional Regulations, 1944, suspending the 
requirement until March 29th, 1945. Motorists 
are advised to take steps to ensure that their rear 
number plates are illuminated by that date, but 
os who can make the adjustment at once should 

© so. 


Rattway Wacon Reparrs.—In reply to a recent 
House of Commons question regarding the state of 
railway wagons carrying coal, the Minister of Fuel 
and Power, Major Lloyd George, stated that he and 
the Minister of War Transport were aware that owing 
to the shortage of man power and the more intensive 
use of wagons, it had not. been possible to maintain 
the normal rate of repair of railway wagons. Special 
attention, however, was being given to this problem 
and to a scheme for patch repairs to be carried out 
at the collieries. Major Lloyd George said that he 
was aware also of a number of complaints about 
short weight which might be due to this cause. The 
steps which were being taken to improve the 
standard of wagon repairs would at the same time 
reduce those losses. 

Inp1an Roaps.—At the recent annual meetin; 
of the Indian Roads and Tra rt Development 
Association, the President, Mr. T. R. S. Kynnersley, 
said that in the matter of roads India had entirely 
failed to copy other countries, the length of her 
effective roads in comparison with her railways 
being negligible. On account of this lack of roads 
to feed the railways, the full benefits of the latter 
had never been reaped in the country. Railways 
had merely been able to assist the superficial develop- 
ment of the crust, while the kernel of the country 
awaited its roads. He was convinced that India’s 
prosperity lay along her unmade roads and believed 
it should therefore be the duty of every individual 
who had the welfare of the country at heart to 
insist on @ progressive policy of road development 
in the near future. It would quicken the sluggish 
pulse of agriculture and open up areas for business 
and industrial enterprise. 

A Pneumatic TYRE PIONEER.—Mr. John Hall, 
associated with the Dunlop Company for more than 
fifty years, has died in Birmingham at the age of 
seventy-five. After retiring during the summer 
before the war, when Sir George Beharrell, the com- 
pany’s chairman, presented him with a silver casket 
from his colleagues and the workers, Mr. Hall 
returned to Fort Dunlop in June, 1941, to help in 
the national emergency. When he was twenty-one 
years old Mr. Hall entered the world’s first pneu- 
matic tyre workshop, the Dunlop factory in Dale 
Street, Coventry, as an operative. Cycle tyres cost 
five guineas a pair in those days, and the charge for 
mending a puncture might be as much as a pound. 
The wheel had to be left behind and called for, 
perhaps months later. Cyclists often bought a new 
wheel rather than wait. Mr. Hall’s first job was'to 
put the tubes into the casing and fit the rubber 
tread. It was done by hand and took about an 
hour; to-day it is done in a minute. Mr. Hall, 
who became works manager, himself contributed to 
the development of the pneumatic tyre by working 
with the works chemists on the proportion of 
ingredients mixed for the rubber. 


Air and Water 


Arm TRANSPORT AND THE Inst. C.E.—In view of 
the importance which civil air transport will assume 
after the war, the Council of the Institution of Civil 
Engineers has decided to form a sixth Engineering 
Division to be known as the “Air Transport 
Division,” to deal with such aspects of air transport 
as airports (land and sea), airfields, operational 
buildings and facilities, hangars, and signalling and 
other appliances in connection with safety in flying. 
Until such time as a fully. constituted Divisional 
Board has been elected, Mr. M. G. J. McHaffie has 
been appointed chairman of a provisional board. 


THE FuTvRE oF Canats.—At the annual general 
meeting of the Grand Union Canal Company, held 
on December 18th, the chairman, Mr. John Miller, 
said that the future of canals depended upon the 
attitude of the Government to transport generally. 
His view was that transport was essentially a field 
for private enterprise, and that this country could 
not. afford to experiment with what was the very 
life-blood of our industry and exports by any 
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adequate form of rates structure applicable to all 
forms of inland transport was essential, and some 
legislative sanction might be necessary if—but 
only if—the transport industry itself could not, 
without such sanction, evolve and maintain such a 
structure. But, Mr. Miller continued, the spur 
of private enterprise must be retained in transport, 
as in other industries, and was as essential in the 
case of canals as in the case of other forms of trans- 
port. Given protection against unfair, uneconomic 
competition by means of such a rates structure, 
canals could retain and improve their position in the 
transport world by pursuing a vigorous commercial 
policy on broad lines which private enterprise alone 
could produce. 


Personal and Business 


Srm GrorGe Binney has been appointed a director 
of United Steel Companies, Ltd. 

TayLor Wooprow, Ltd., announces that its new 
London address is 10, Park Street, W.1. 

Mr. A. R. CaapMan has been appointed general 
sales manager of Babcock and Wilcox, Ltd. 

‘Str THomas BROCKLEBANK has been re-elected 
Chairman of the Mersey Docks and Harbour Board. 

Mr. D. P. C. NeavE has been appointed joint 
managing director of Imperial Smelting Corporation, 
Ltd. 

SpeciaLtorip Ltp. announces the following 
appointments :—Mr, E. I. Brimilow as research and 
development manager; Mr. L. M. Wyatt as 
production metallurgist; and Mr. A. A. Cann 
as quality engineer. 
Tue British THoMsON-Hovuston Company, Ltd., 
has announced the retirement of Mr. C. B. Kings- 
ford, manager of the switchgear sales department, 
after forty-two years’ service with the company. 
He is succeeded by Mr. L. Drucquer. 
THe British Atuminium Company, Ltd., 
announces the retirement, at the end of March, of 
Sir Murray Morrison from the position of managing 
director. Sir Murray will remain a director of the 
company. Mr. Geoffrey Cunliffe and Mr. G. Boex 
have been appointed joint managing directors. 
Srr Wir1ram Arron anv Co., Ltd., announce 
that Mr. J. Williamson has resigned his position of 
chief engineer and director. Mr. Gilbert Roberts 
has succeeded him. Mr. Williamson is to act as a 
civil engineering consultant in connection with 
several of the hydro-electric schemes proposed for 
Scotland. 
THe Unrirep Steet Companies, Ltd., announces 
that its research activities, including those 
relating to metallurgy, applied mechanics, and 
manufacturing processes, are now to be unified and 
co-ordinated under a single control. Mr. Frank H. 
Saniter, B.Sc., has been appointed director of 
research to the company and will take up his duties 
early in the New Year. Mr. Saniter is the son of the 
late Mr. E. H. Saniter, at one time chief metal- 
lurgist to the United Steel Companies. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertions 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











Saturday, Jan. 6th.—Lanos Brancw: Engineers’ Club, 
Albert Square, Manchester. “ A Study in Wear.and 
Grey Cast Iron,” H..J. Young. 3 p.m,—Lincoin 
Section: Technical College, Lincoln. “ Metallurgy 


of Cast Iron,” A. E. Peace. 3 p.m. 
Tuesday, Jan. 9th—Buorntey Section: Municipal 
College, Ormerod Road, Burnley. “A Small 


Foundry in Wartime,” F. Lord. 7.30 p.m. 


“The Centrifugal Casting Process for the Production 
of General Castings,” J. E. Hurst. 6.30 p.m. 





attempt at nationalisation. Undoubtedly, some 





Nature of Coking Coal Bitumens,” H. L. Riloy, 
J. Blaydon, and H. E. Gibson. 5.15 p.m. 
Wednesday, Jan. 10th.—Inst. of Electrical Engineers, 


Savoy Place, Victoria Embankment, W.(.2, 
“* Methane,” Sir Alfred Egerton and Malcolm Pearco, 
2.30 p.m, 

Institute of Marine Engineers 


Tuesday, Jan. 9th.—85, The Minories, E.C.3.  “ Light 
Alloys for Marine Engines,” A. J. Murphy. 5.30 p.:n. 


Institution of Automobile Engineers 

Wednesday, Jan. 10th.—Luton Brancu: George Hot», 
Luton. “Fatigue Failure in Automobile Parts,” 
W. A. Hamilton. 7 p.m. 

Sunday, Jan. 14th.—Lonpon Grapvuates: 12, Hobart 
Place, S.W.1. ‘Problems for the Post-War 
Inventor,” Granville Bradshaw. 3 p.m. 

Monday, Jan. 15th.—Guascow Branca : Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 


Glasgow. ‘‘Some Notes on Service Breakdowns in 
P.S.V. Operation,” W. M. Hall. 7 p.m. 
Institution of Civil Engineers 
Monday, Jan. 8th-—N. Iretanp Asso00.: Queen’s 


University, Belfast. ‘“‘The Gauging of Concrete 
Mixes, with ial Reference to Central Mixing 
Plants,” E. Reid. 5.30 p.m. 

Tuesday, Jan, 9th.—NeEWwcasTtLE Assoc.; Bolbec Hall, 
Westgate Road, Newcastle-upon-Tyne. “ Military 
Engineering,” J. A. Williams. 6.15 p.m.—Roap 
ENGINEERING Drviston: Great George Street, 
8.W.1. ‘‘ Lay-Out of Road Intersections,” A. J. H. 
Clayton. 5.30 p.m. 

Institution of Electrical Engineers 

Monday, Jan. 8th.—S. Miptanp CenTRE: Grand Hotel, 
Birmingham. “Training of an Engineer,” D. B. 
Hoseason. 6 p.m. 

Tuesday, Jan. 9th.—Scorttisu Centre: Royal Technical 
College, George Street, Glasgow. ‘“‘ Transmission 
and Distribution of Electricity to Mines,” B. L. 
Metcalf. 6.15 p.m. 

Monday, Jan, 15th—Lonpon S$tupENts: Savoy Place, 

Victoria Embankment, W.C.2. “‘ Insulating Var- 

nishes,”’ W, P. Walters. 7 p.m. 

Institution of Engineers-in-Charge 
Saturday, Jan. 13th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. “Choosing a Water Treat- 
ment,” P. 8. Powell. 2.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Jan. 9th.—39, Elmbank Crescent, Glasgow, 

C.2. “The Shipping Situation: An Appreciation,” 

Captain F. P. Longton. 6.30 p.m. 


Institution of Mechanical Engineers 


Saturday, Jan. 6th—N.W. Grapvuates: Engineers’ 
Club, Albert Square, Manchester. ‘‘ Boiler-House 
Practice and Efficiency,” H. Marsden. 2.30 p.m. 


Tuesday, Jan. 9th.—S. Wates Brannon: Mackworth 
Hotel, Swansea. ‘‘ Research and Development in 
Aeronautics,” H. E, Wimperis. 3 p.m. 
Thursday, Jan. 11th.—Scorrish Branon: Royal Tech- 
nical College, Glasgow. ‘“‘ Machinery for Opening 
Bridges and Other Movable Structures,”” J. M. 
Baxter. 7.30 p.m. 
Friday, Jan. 12th.—Storey’s Gate, St. James’s Park, 
Westminster, S.W.1. ‘“‘ Fluid Film Lubrication of 
Parallel Thrust Surfaces,” A. Fogg, and “An 
Exploratory Study of Oil Grooves in Plain Bearings,” 
D. Clayton. 5.30 p.m. 
Saturday, Jan. 13th.—Lonpon GrapvuaTEs: Storey’s 
Gate, Westminster, 8.W.1. Display of films. 
3.30 p.m.—N.W. Section: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Applied Research,” 
H. R. Ricardo. 2.30 p.m.—YorKsHIRE BRANCH : 
Hotel Metropole, Leeds. ‘Railway Mineral 
Wagons,” Duncan Bailey. 2.30 p.m. 
Monday, Jan. 15th—Yorksurre Brancn: Midland 
Hotel, Bradford. “Developments in Textile 
Dyeing and Finishing verge K. 8. Laurie. 
6.30 p.m.—N.E. Branca: ining Institute, 
Neville Hall, Newcastle-upon-Tyne. “Surface 
Finish,” E. W. Greensmith. 6 p.m,—MtpLanp 
GRADUATES: James Watt Memorial Institute, 
Birmingham. ‘‘The Development of Boilers for 
Industrial Plants,” R. Hulse. 7 p.m. 


Junior Institution of Engineers 

To-day, Jan. 5th.—-39, Victoria Street, S.W.1. ‘“‘ Indus- 
trial Porous Ceramics,” W. B. Bentley. 6.30 p.m. 
Saturday, Jan. 6th—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 

Manchester. Ordinary meeting. 2.30 p.m. 

Friday, Jan. 12th.—39, Victoria Street, 8.W.1. “The 
Stability of Retaining Walls and Clay Slopes,” 


seenbeieny W. H. Ward. 6.30 p.m. 
Glasgow University Engineering Society London Association of Engineers 
Thursday, Jan. 11th.—James Watt Engineering Labo-| sqyurday, Jan. 6th.—Charing Cross Hotel, W.C.2. 
ratories, The University, Glasgow. Discussion “Occupation Selection,” Dr. B. Kirman. 
Night. 6.30 p.m, 2.30 p.m. 
Tustitute of British Foundrymen Manchester Geological and Mining Society 


Tuesday, Jan. 9th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2..<‘‘ Mechanisation at the Coal 
Face,” F. W. Maynard and J. 8. Jones. 2.45 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 


Wednesday, Jan. 10th.—Stoupents’ Secrion: Bolbec 
Hall, Newcastle-upon-Tyne. “Sailing Yacht Con- 
struction,’’ O. M. Clemmetsen. 6.4 


— 
Friday, Jan. 12th.—Mining Institute, Newcastle-upon- 


Broad Street, Bristol. ‘‘ Bronze Castings,” E. J. L. Tyne. ‘Notes on the Buchi System,” H. O 
Howard. 3 p.m.—ScorTrTisH hana 3 aa hey a. Walker. 6 p.m. 

nical College, George Street, Glasgow. “* Control an ‘ 

Foundry Production of Grey Iron and Special-Duty Royal Society of Arts / 
Iron Castings,” R. R. Taylor. 3 p.m.—Wesr| Wednesday, Jan. 10th.—John Adam Street, Adelphi, 
Ripinac BrancH: Technical College, Bradford. W.C.2. ‘‘How Wrecked and Sunken Ships are 


Salved,” G. R. Critchley. 1.45 p.m. 
Sheffield Society of Engineers and Metallurgists 


Institute of Fuel Monday, Jan. 15th.—Royal Victoria Station Hotel, 
Monday, Jan. 8th.—N.E. Section: Central Station Sheffield. ‘Ship Model Testing,” A. Emerson, 
Hotel, Newcastle-upon-Tyne. ‘‘The Molecular 6 p.m. 
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A Seven-Day Journal 


Appointments Department of the 
Ministry of Labour and National 
Service 


On Thursday, January 4th, Mr, Ernest 
Bevin, the Minister for Labour and National 
Service, announced his plans for the resettle- 
ment of men and women in higher appoint- 
ments. They have been prepared in the light of 
recommendations made by the Committee set 
up last year under the chairmanship of Lord 
Hankey for the reorganisation of the existing 
department of the Ministry, which is to be 
equipped in the best, way possible to undertake 
the increased responsibilities of resettlement, 
both in the interim period between the end of 
the war with Germany and the defeat of Japan, 
and subsequently as an integrated part of the 
Ministry’s post-war machinery. Evidence given 
before Lord Hankey’s Committee showed that 
men and women in the Forces and on war 
service of all kinds are deeply concerred about 
their future careers and the cpportunities which 
will be open to them for training after the war. 
The “placing” work of the Appointments 
Department was therefore regarded by the 
Committee as the focal point of a service of 
information, advice, and help. The number of 
the Appointments Offices is to be cut down from 
thirty-one to thicteen, which will be at London, 
Reading, Bristol, Cambridge, Birmingham, 
Nottingham, Manchester, Liverpool, Leeds, 
Newcastle-upon-Tyne, Edinburgh, Glasgow, and 
Cardiff. These, it will be noted, are the seats 
of the eleven regional offices, together with 
Liverpool and Glasgow. A Careers Research 
Station has been started as part of the Appoint- 
ments Department. Information about careers 
will be shortly available as a comprehensive 
handbook, and also as a series of booklets deal- 
ing with individual careers. Financial assist- 
ance is to be provided for suitably qualified men 
and women to continue education or training for 
a career. The Advisory Committees on Civil, 
Mechanical, and Electrical Engineering, Scien- 
tific Research, and other branches which were 
set up to assist the Central (Technical and 
Scientific) Register have agreed to continue 
their work on all matters affecting those pro- 
fessional appointments which are to be still 
dealt with nationally. Sir Frank Lindley, late 
Comptroller of the Patent Office, and Dr. W. 
Wardlaw, Professor of Physical Chemistry at 
the University of London, have been appointed 
scientific advisers to the Appointments Depart- 
ment. There will be close co-operation with the 
University Appointments Boards, and industry 
and commerce will be asked to help. The work 
of the Department will be made known to the 
Forces, and contacts are being made with indus- 
trial employers. Already many technical posts 
overseas have been filled, and close attention is 
being given to overseas vacancies by contacting 
Government Departments and industrial firms 
with overseas establishments. 


The Taxation of Motor Vehicles 


THE proposals of the Chancellor of the 
Exchequer enunciated in the House of Commons 
on December 19th last for an alteration in the 
method of the taxation of motor-cars, and sum- 
marised in our Journal note on December 22rd 
last, have been considered by the Standing Joint 
Committee of the Royal Automobile Club, the 
Automobile Association, and the Royal Scottish 
Automobile Club. The Committee finds these 
proposals disappointing and inadequate. They 
offer no alleviation of the heavy burdens 
imposed upon the use of private motor vehicles ; 
indeed, in the majority of cases they perpetuate 
the present inflated wartime level of taxation. 
The new scale will increase the tax on many cars 
far above that of the pre-war level ; in the case 
of those of higher horse-power it will nearly be 
doubled, and thus it will actively discourage the 
home demand for cars of the type upon which 
export trade depends. The following conse- 
quences may be expected to follow the Chan- 
cellor’s taxation policy if it is implemented by 


dependent upon it will be hampered; an 
aggravation of the artificial encouragement of 
the production of cars with small ‘engines 
unsuited to the export market, and to the com- 
fort and convenience of the user in the home 
market ; a sectional increase in the cost of 
transport, the motor-car being a factor of first- 
class importance in the everyday life of the 
community; and interference with employ- 
ment and with the Government’s plans for the 
reallocation cf industry and improved living 
conditions for the public at large. The effect 
of the scheme outlined by the Chancellor of the 
Exchequer is directly opposed to the principles 
which have been stressed by the private car 
orgarisations in their negotiations with the 
Government for a substantial reduction in the 
unreasonable burden of taxation borne by the 
owners of private motor-cars and motor-cycles, 
Steps are already being taken to present to 
Parliament the case for the drastic revision of 
the proposals in the form at present before the 
House of Commons. 


The Thames Conservancy Board 


AT a meeting of the Thames Conservancy 
Board, which took place on Monday, January 
8th, Captain Jocelyn Bray, the Chairman of the 
Board, dealt with drainage in the Thames area 
and the need for maintenance work. He stated 
that the War Agricultural Committees in the 
Thames catchment area had made requests for 
no less than 103 schemes of drainage. The 
Board, he went on to say, has already com- 
pleted or put in hand 73 of these schemes, 
which, he said, would benefit 42,757 acres of 
agricultural land at a cost of about £108,500. 
Out of the 422 miles of drainage contemplated 
under the schemes, over 360 miles had been 
finished. In addition to that work, about 500 
miles of drainage had been dealt with on behalf 
of the Oxfordshire War Agricultural Committee. 
Since 1940, Captain Bray went on to say, many 
minor streams and watercourses had been 
cleared, but only in a very few instances was 
maintenance work being carried out. The result 
was that the condition of streams and water- 
courses was going back fast, and unless some- 
thing was soon done their state would be in the 
same condition as in 1939 before the work was 
done. If that were to happen, all the money 
which had been spent by taxpayers and owners 
would have been wasted, and there was no 
doubt that food production would fall. Speak- 
ing on the rainfall in the Thames catchment area, 
Captain Bray said that in 1944 the rainfall was 
approximately 25-10in., which compared with 
a normal rainfall of 28-24in. The nineteen 
months between February, 1943, and August, 
1944, has been marked by a consistently low 
rainfall. In the last four months of 1944, how- 
ever, the rainfall was considerably in excess of 
that for the past eight months of the year. 


A Joint Maritime Commission 
On Monday, January 8th, the Joint Maritime 
Commission of the International Labour Office, 
consisting of representatives of shipowners and 
seafarers, opened its meeting in London. The 
Commission was welcomed by Mr. Ernest 
Bevin, the Minister of Labour and National 
Service, and by Mr. Philip Noel Baker, the Par- 
liamentary Secretary to the Ministry of War 
Transport. Mr. Bevin expressed his belief in 
international ‘‘ odcupational groups,” and he 
pointed out that the success which had always 
attended the work of the Commission had drawn 
attention to the desirability of similar joint 
committees being set up in other industries, 
The British Government had proposed that the 
International Labour Office should take steps 
to carry that out. The next great task in the 
international field, Mr. Bevin went or to say, 
was to reach an agreed standard of accommoda- 
tion for seamen aboard ship. This, he thought, 
was a highly technical matter on which the Inter- 
national Labour Office would’ need the advice 
and assistance of the best technicians and 
experts, so that the standards adopted could 
be embodied in- the principles_ of . naval 


no reason why the principal maritime countries 
should not come together as a technical body, 
and give us internationally the best minimum 
designs they could in order that naval architects 
might. always have these designs before them. 
Mr. Philip Noel Baker referred to the pro- 
posals for a charter of seafarers’ rights, and 
séid that the British Government regarded this 
as a document of great importance. Mr. D. 
Hudig, a Netherlands shipowner, and Mr. 
Charles Jarman, representing British seafarers, 
replied, and expressed the hope that the Com- 
mission would achieve satisfactory results. 


Serew Gauge Allocation Centre to 
Close Down 


For the past two years manufacturers have 
had to purchase their screw gauge requirements 
as directed by the Screw Gauge Allocation 
Centre. The Centre was set up in October, 1942, 
by mutual agreement of the Machine Tool 
Control and the screw gauge makers in order to 
meet the condition then prevailing of. out of 
balance of supply and demand. By means of 
this scheme it was possible to allocate certain 
pitches of screw threads to each maker and also 
to prevent duplication of orders. There is no 
doubt that the institution of the Centre met 
the country’s needs more satisfactorily and with 
greater economy of labour than would have been 
possible by ordinary trading conditions. The 
successful working of the Centre has led to the 
proper adjustment of the supply and demand 
position, and the gradual reduction of the load 
on screw gauge makers in recent months has 
made it possible to consider. the closing down 
of the Screw Gauge Allocation Centre and the 
restoration of normal procedure. . It has been 
decided that this shall take place as at January 
31st, 1945, and therefore as from February Ist 
all intending purchasers of screw gauges should 
address inquiries to their usual suppliers and 
not to the Centre. 


Open-Cast Coal Mining 
THE report of the United Kingdom Open-Cast 
Coal Mission on its visit to the United States 
has now been issued as a White Paper. It 
agrees that the cheapest and most efficient 
method of winning coal is that on the “salvage” 
basis, most used in America, and serious con- 
sideration should be given to its adoption in the 
United Kingdom where possible. The Mission 
also recommends the practice generally followed 
in the United States of placing the sites in a 
particular locality in the hands of one prin- 
cipal specialist. Attention is drawn to. the 
importance attached in America to the efficient 
maintenance of all equipment, and the steps 
taken to ensure that stoppages due to break- 
downs or lack of replacements and spare parts 
are reduced to a minimum. This is particularly 
the case with regard to stripping machinery. 
The Mission remarks that the majority of 
machines received from America are old ones 
and inferior to those inspected on sites in the 
United States. This fact, and the shortage of 
spare parts, has forced the Mission to the con- 
clusion that it will be difficult to maintain open- 
cast coal production on an increasing scale 
during the next twelve months. The need for 
rebuilding some of the British plant and the 
provision of essential spare parts is stressed. 
A minimum of 10 to 15 per cent. of the capital 
value of the machine in spare parts, with at 
least two buckets for each machine, is recom- 
mended. Commenting on the reference to 
Urited States machines sent to Britain, the 
Ministry of Works. states that it was agreed 
between the two Governments that it was 
possible to meet the demand only by using a 
considerable amount of second-hand machinery, 
which, even so, was greatly superior to anything 
available in this country and made a vital con- 
tribution to our open-cast coal production. 
The condition of the machines varied a good 
deal, but they included a substantial number of 
new drag-lines. of absolutely first-class makes, 
which were made available by the U.S. Army. 
The Ministry of Works was very glad indeed to 








Parliament :—The expansion and well-being of 
the motor industry and of the many industries 


architecture throughout the world. He saw 


receive this machinery. 
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The Year of Attainment 


No. I1—{Continued from page 5, January Sth) 


The Invasion Fleet (continued) 


gprs all proved so essential to the 
successful result, it is difficult to draw 
distinctions, but mention must be made of the 
mine sweeping organisation. 

It would be difficult: to overestimate the 
magnitude of the problem with which the 
minesweepers were faced in the hours before 
the assault upon the Normandy beaches. 
Minesweeping is essentially a slow and steady 
business, where accuracy is the first require- 
ment. and where there is never opportunity 
of showing dash and zest for glory. Efficient 
minesweeping is, in fact, an absolute nega- 
tion of these things, and yet its steady and 
unruffied progress is the naval signature to 
the “life warrants” of all the ships and 
troops which follow them into the assault. 

In the invasion of Normandy the mine- 
sweeping requirements were greater than had 
been experienced in any other theatre of war. 
It had been appreciated by the intelligence 
staffs that the Germans had sought to thicken 
their anti-invasion defences by the laying of 
@ new mine barrage in the English Channel. 
One of the simple facts which affect-the lives 
and work of the minesweepers is that there 
is no means of knowing when and where the 
enemy has laid mines except by exploding 
one or more of them. There are times when 
this can be done without harm, but it is 
always a dangerous pastime, involving the 
tisk of loss of valuable ships and gear, and 
even more valuable trained men. 

The minesweeping effort involved in the 
initial assault on Normany called for the use 
of more than 250 minesweepers. These mine- 
sweepers were responsible not only for the 
safe conduct, so far as mines were con- 
cerned, of the 5143 ships and vessels which 


took part in the initial assault on Normandy, |* 


but had subsequently to widen the swept 
channels, clear the anchorages off the beach- 
heads, and combat the greatest mining 
counter attack which the world has ever seen. 

The task of the minesweepers was immense, 
and the strain upon their crews enormous, 
but it should not be forgotten that the deter- 
mination of the men would have availed 
nothing if the ships and the gear had proved 
faulty. The ships had to run true to form, 
and prove themselves staunch and handy in 
very trying conditions of sea and tide, and 
there was no room for faulty gear. Every 
precaution was taken beforehand to guard 
against the possible disasters which might 
follow upon gaps in the swept water due 
to sweeps parting or being carried away 
by exploding mines, and to this end the mine- 
sweepers went to sea loaded to the gunwales 
with spare sweeping gear. These, however, 
could be no more than precautions designed 
to deal in the minimum of time with break- 
downs in the sweeping. In the last resort 
the reliability of the sweeping—and there- 
fore the safe passage of the assault convoys 
across the Channel to France—depended 
upon the soundness and strength of the mine- 
sweepers and of their gear. It was a ques- 
tion of craftsmanship, both in the production 
lines and in the ships which handled the gear 
under conditions where a breakdown in 
material or in the skilful use of that material 
might have cost thousands of lives and 
jeopardised the whole course of the invasion. 

Another of the factors which loomed large 
in the planning of the invasion, and which, in 
the event, was proved to be of really vital 


was realised during the planning phase that 
there were bound to be casualties to ships and 
to landing craft. Even if the enemy did not 
greatly interfere at sea, there must always 
be damage to landing craft which are to be 
used for running ashore on beaches, even in 
the best weather. If there is the slightest 
surf on a beach there is a great tendency for 
any beached craft to ‘“‘ broach to,” which 
under those conditions is merely a prelude 
to becoming unmanageable and a total loss. 
There is, moreover, an even more important 
aspect when a great invasion on a limited 
front is envisaged—the danger that 
“broached-to ” landing craft will clutter 
the beaches and prevent other craft from 
landing their freights of men, fighting 
vehicles, or stores. It is essential therefore 
that an organisation should be built up to 
deal without a moment’s delay with landing 
craft which might be “ broached to.”’ Parallel 


to this, too, there had to be a rapid organisa- 
tion capable of dealing with the inevitable 
damage due to grounding on outcrops of 
rocks, German beach obstacles, and wrecks. 
The whole of the organisation for the recovery 
of landing craft stranded or otherwise in diffi- 
culties and their immediate repair—on the 
spot if possible, and in any case without 
delay—was analagous to the tank-recovery 
organisation which played so important a 
part in the epic advance of the Eighth Army 
from El Alamein to Tripoli. It was not 
entirely a seaborne organisation. Tractors, 
tracked vehicles, and even bull-dozers were 
used on the beaches as part Of the immediate 
recovery service. 

Nor did the salvage and recovery organi- 
sation have to deal only with landing craft. 
It had to be ready to give assistance to the 
coasting ships which were “ dried out” on 
the beaches at low water, so that they could 
be unloaded direct, and also to the mass of 
ferry craft which plied between the ships 
anchored off the beaches and the shore. 
After the great gales which followed the 
invasion, a very high percentage of the ferry 
craft were wrecked or damaged, and the rate 
of the build-up would have been even more 





importance, was the repair organisation. It 


seriously reduced had the salvage and 


—<$< 


recovery organisations not been ready to 
deal with the situation. As it was, more than 
400 ships and vessels were salvaged, ranging 
in size from a destroyer to dispatch boats and 
dumb barges. 

A full description has already appeared in 
THe ENGINEER of the great artificial port 
which was placed off the French coast at 
Arromanches. The magnitude of that under. 
taking was immense, but it was in keeping 
with the magnitude of all the preparations for 
invasion and the carrying out of that tre. 
mendous operation. The mere handling, 
placing, and working of the artificial har. 
bours demanded the services of no fewer than 
500 officers and 10,000 men. 

The degree of naval gunfire support 
required during the invasion and while the 
Allied Armies were still battling within range 
of the ships demanded other feats of engi- 
neering. So great was the volume of fire 
directed at the enemy that ships wore out 
their guns, and these had to be replaced. 
This applied to guns of all sizes, from the 
15in. weapons of battleships and monitors 
to the 4in. guns of destroyers and gun sup- 








port craft. Some ships had to change their 





EXPLOSIVE MOTOR BOATS 


guns more than once during the initial stages 
of the invasion. 

All these requirements were imposed by 
the ordinary hazards of an operation of that 
sort, and had nothing to do with interference 
or counter attack by the enemy. Naturally, 
the enemy was quick to see that the best way 
of defeating the invasion was to make the 
position of the ships off the beachheads un- 
tenable. To this end, he delivered a series 
of sustained counter attacks, which added 
enormously to our problems. The first 
counter attack delivered by the enemy was 
by mining, and there is no doubt that prac- 
tically the whole strength of the Luftwaffe 
in the West was devoted to this task, as well 
as @ great number of small fast craft. Every 
possible type and combination of mines were 
used, coupled with many devices designed to 
prevent the sweeping or to inflict damage 
and casualties upon the minesweeping force 
and its precious gear. 

The enemy’s mining offensive was defeated, 
but there is no denying that it caused con- 
siderable anxiety for a time and imposed a 
tremendous strain upon our resources and 
upon the officers and men of the mine- 
sweepers. Every morning, after a night 
spent on guard duty and in trying to mark 
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the positions of mines dropped by aircraft, 
they had to work against time to clear the 
night’s accumulation uf new mines. So great 
was this accumulation that on one occasion 
a minesweeping flotilla exploded no fewer 
than nineteen mines within a minute or two 
of beginning the day’s sweeping. 

At the same time the enemy tried to inter- 
fere with our convoys and the collection of 
shipping off the beaches by E-boat attack. 
This form of attack was harder to deal with 
because of the strong strategic position of 
the enemy. The E-boats could operate both 
from Cherbourg and from Le Havre, each of 
which was on the flank of our convoy route 
and anchorages off the beachheads. There 
were @ great many fierce and close-range 
actions between these E-boats and our light 
coastal forces, in every one of which the 
determination and skill of our officers and 
men gave us the victory. These actions, the 
capture of Cherbourg, and the heavy bomb- 
ing and bombardment of Le Havre, eventu- 
ally disposed of the E-boat menace. 

The enemy also used so-called secret 
weapons against our shipping lying off the 
beaches. There were two forms of attack, 
by explosive motor boats and by one-man 
torpedoes. These were difficult to deal with 
because there was no chance of intercepting 
them as they set out from their bases, for the 
very simple reason that they did not operate 
from any base. They were brought down to 
the coast at night on lorries and launched 
from the open beach. The need to guard 
against these attacks imposed a great strain 
upon the personnel of the small ships, who had 
to maintain the utmost vigilance at night 
after completing a very full day’s work, but 
they worked so well that sufficient casualties 
were imposed upon the enemy to force him 
to abandon these methods of attack. Alto- 
yether more than a hundred of these one- 
man torpedoes and explosive motor boats 
were destroyed. The U-boats from the 
Biscay ports made only half-hearted attempts 
to interfere, and these were rapidly and very 
effectively dealt with by our patrols, and 
particularly by the aircraft of Coastal Com- 
mand of the Royal Air Force. The number 
of U-boats sunk in these operations is, of 
course, uncertain, but there is no doubt that 
the German casualties were out of all pro- 
portion to the scale of the effort they 
employed and the determination of their 
attempts to attack. So far as it is known, 
moreover, not one ship was lost as a result of 
U-boat action. The Germans also had a few 
destroyers in the west, although the number 
of these had been reduced by actions fought 
in the western part of the Channel and in the 
Bay of Biscay prior to D-day. These 
destroyers tried on more than one occasion 
to approach our convoy route and beachhead 
anchorages, but these attempts were met and 
resulted only in .the destruction of the 
German destroyers. 

With the capture of Cherbourg there 
began another phase of the invasion—one 
which demanded even greater efforts from 
the salvage and port clearance organisations 
and from the mine clearance authorities. It 
was @ phase of invasion which was to con- 
tinue to make ever greater demands upon 
these organisations with the capture of each 
new port, and the need to put the ports into 
commission with the minimum of delay and 
so save a portion of the long haul of supplies 
for the armies all the way from the artificial 
harbour of Arromanches. These port clear- 
ance authorities belonged to both the navies 
of Great Britain and the United States. The 
naval task was concerned with the anchorage 
and the harbour, and the shipping berths 
alongside the jetties. The rehabilitation of 
the harbour works above high-water mark on 


the jetties and wharves was the responsi- 
bility of the military authorities, as was also 
the question of the shoreward communica- 
tions of the port. These were, of course, as 
important as the facilities of the ports them- 
selves, for it would have been useless to land 
thousands of tons of stores and ammunition 
at a port if there were no means of transport- 
ing them from the wharves to the armies at 
the fronts. 

The “ battle for the ports ” and the task of 
clearing them of mines and obstructions and 
putting them into commission went on for 
long after the Allied armies had swept 
victoriously right across France and Belgium 
and up to the frontiers of the Reich. Unfor- 
tunately, details of these port clearance 
operations cannot yet be given, for they would 
furnish the enemy with valuable information 
of the extent of the “build up” of our 
armies, but there is no doubt that when the 
stories of the ports can be told they will be 
tales of amazing feats of salvage and of engi- 
neering. This phase of the invasion ended 
with the clearance of the approaches to 
Antwerp. The port had, almost miraculously, 
been captured intact, but the Germans held 
most tenaciously to the positions dominating 
the Scheldt, the reduction of which was an 
essential preliminary to the work of clearing 
the 73-mile channel of the Scheldt from the 
North Sea to the port of Antwerp of mines 
and other ingenious obstructions. The 
battle for the banks of the Scheldt was long, 
difficult, and fierce, and it culminated in the 
epic fight of the Royal Marines, who were 
landed in the face of stiff opposition at West- 
kapelle on the island of Walcheren. That 
operation will find an important place in the 
history of this war, and it is worth noting 
that in it the Marines were carrying out their 
traditional réle—they were landed from the 
sea to fight on land-for the attainment of a 
major naval objective, the seizure of the 
approaches to a great port. The clearance 
of the Scheldt provided us with a great port 
in the immediate vicinity of our armies, and 
with good land communications behind it. 
The entry of the first “‘ Liberty ” ship into the 
port of Antwerp was indeed an important 
milestone on the road to ultimate victory. 

While the battle of the ports was going on 
in the north, a successful invasion of the 
South of France had been carried out. In 
the south there was only small resistance by 
comparison with that in the north, but the 
battle was nevertheless fierce. This invasion 
of the South of France was also very interest- 
ing from the point of view of students of new 
methods of warfare. In the south the land- 
ings had to be made at a considerable range 
from the nearest airfields in our hands. Thus 
the whole of the short-range air cover for the 
landings and the subsequent operations could 
not be afforded from established air bases, as 
was the case in the cross-Channel invasion. 
Arrangements had been made for air cover 
to be provided by shore-based aircraft of the 
Twelfth Tactical Air Force operating from 
the nearest bases in Corsica, but it was 
recognised that even Corsica was too far 
away for really efficient short-range air 
support to be given. Thus it had been 
arranged that in the task force supporting 
the landings there would be nine aircraft 
carriers. These were of the “ escort aircraft 
carrier ” type, but had.been given new outfits 
of aircraft and had become “ assault aircraft 
carriers.” 

These “assault aircraft carriers’ proved 
their worth off the South of France ; in fact, 
there is no doubt that the invasion in that 
sector would have gone badly instead of well 
had it not been for these ships and the Fleet 
Air Arm men who flew them. They covered 





the landings and the naval task force 


while it was carrying out the bombardments 
in support of the troops. Then the troops 
advanced inland so far and so fast that by 
D plus 3 they were out of range of the fighter- 
bomber air support from the Corsican air- 
fields. The whole responsibility for the close 
air support of the advancing armies devolved 
therefore upon the aircraft from the “ assault 
aircraft carriers.” It was a responsibility 
which they held for seven days and nights— 
from D plus 3 to D plus 10—and so good was 
their work that when General Savile, com- 
manding the 12th Tactical Air Force, moved 
into the South of France he sent the following 
signal to Rear-Admiral Troubridge, who was 
commanding the “ assault aircraft carriers ”’ : 


“I personally counted 202 wrecked 
enemy motor transport on the road between 
Brignolles and St. Maximin. This is first- 
hand evidence of an outstanding job. I 
would be grateful if you would convey to 
all concerned my congratulations for their 
excellent work, which has done much to 
facilitate the rapid advance of our ground 
forces.” 


On D plus 10 the shore-based aircraft of 
the 12th Tactical’ Air Force moved in to 
captured airfields in the South of France and 
reassumed the responsibility for the close 
support of the advancing troops. 

With the naval responsibilities concerned 
with invasion in both the North and the 
South of France so faithfully discharged and 
subsequently reduced to the routine work of 
delivering convoys at liberated and recon- 
structed ports, the Royal Navy entered in 
the autumn upon a new phase of the war. 
This was the phase of reinforcement on a 
large scale of the naval war effort in the Far 
East, accompanied by a reduction of our 
naval strength in Home Waters. 

The reinforcing of our naval forces in the 
Far East was further stressed by the 
announcement’ on December Ilth that 
Admiral Sir Bruce Fraser, the Commander- 
in-Chief of the Eastern Fleet, had assumed 
the title of the Commander-in-Chief of the 
British Pacific Fleet. This appointment 
presages the establishment of a major British 
fleet in the Pacific in addition to the naval 
forces in the Indian Ocean—the area in which 
the British Eastern Fleet has so far been 
operating. 

British Combined Operations units, as 
well as ships of the Royal Australian Navy 
and the Royal New Zealand Navy, have long 
been co-operating with the American force 
in the Pacific theatre of war, but there has 
not hitherto been any indication that a 
major British fleet would operate with 
American forces under the command of 
Admiral Nimitz and General MacArthur. 

One incident which helped to expedite the 
reinforcement of the Eastern Fleet was the 
final destruction of the German battleship 
“ Tirpitz” in her hiding place in a northern 
Norwegian fiord, where she had lain, more or 
less damaged, but nevertheless a recurring 
menace for more than a year and a half. The 
“ Tirpitz ’ was at last destroyed by 12,000-lb. 
bombs dropped from the air, and there have 
unfortunately been those who have sought 
to find in this success evidence that the 
battleship is at last finally superseded by the 
bomber. Here, of course, is complete fallacy. 
If the destruction of the “ Tirpitz ” proves 
anything beyond the fact that battleships 
should not always be kept in harbour, it 
proves that the air is as necessary an adjunct 
to sea power as it is to military power. The 
fact that bombers can sink a ship which is 
motionless in a narrow fiord, and whose anti- 
aircraft armament is already far from at its 
full effectiveness, does not prove that the 
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bomber any more than the terrible experience 
of Pearl] Harbour proved a like contention or 
persuaded the Americans to build no more 
battleships. One might as well argue that 
the escape of the German battleships 
‘Scharnhorst ” and “ Gneisenau ’’ in their 
dash up the English Channel in February, 
1942, proved conclusively that the air arm 
was useless against ships. In the case of the 
“ Tirpitz,”’ moreover, there is every possi- 
bility that her destruction in the final attack 
was due in some measure to. the damage 
which she had previously suffered, and in this 
connection it would seem probable that the 
effect of near-misses by heavy bombs would 
have been enormously increased by the serious 
underwater damage that the ship was known 
to have received over a year before at the 
hands of the British midget submarines. 
It is true that temporary repairs of this 
damage had probably been carried out, but 
the ship had not been in dry dock. 


One cannot conclude an attempt to review 
the course of the war at sea during the past 
year without reference to the new battleship 
which was launched by Princess Elizabeth 
early in December. We have not been told 
the name or the characteristics of the new 
ship, but we know that she is the greatest 
battleship ever built in the United Kingdom. 
That means that she must have a displace- 
ment in excess of 42,000 tons, for the “‘ Hood ” 
was of this tonnage. It is safe to assume, too, 
that the new ship is unique as being the first 
British capital ship to incorporate the lessons 
learnt in this war. Prominent among these 
lessons must have been such facts as are in 
the possession of the intelligence authorities 
regarding the construction and performance 
of the German battleships “ Bismarck ” and 
“ Tirpitz.” The fact that both of these ships 
are now at the bottom of the sea does not 
detract from the fact that they were notable 
and in some ways almost unique ships. 
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Civil Aviation 
wis signs of the war against Germany 

approaching its conclusion, the atten- 
tion of many people in the Allied countries 
began to turn towards the question of civil 
aviation after the cessation of hostilities. It 
became evident that on the organisational 
side considerable differences of opinion pre- 
vailed and that international agreement on 
certain important aspects of the subject was 
not likely to be achieved readily. 

So far as this country was.concerned, the 
Government made its first important move- 
ment in October by appointing a Minister of 
Civil Aviation. Lord Swinton, the first 
occupant of the post, is to have Cabinet rank 
and is to devote the whole of his time to 
“the work of planning in the field of civil 
aviation, particularly in its international and 
imperial aspects.”” It would appear that for 
the time being the control of civil aviation 
is not to be placed in Lord Swinton’s charge, 
and that so long as the war lasts executive 
control will remain in the hands of the Air 
Minister. 

Shortly after Lord Swinton’s appointment 
the Air Minister presented to Parliament a 
White Paper setting out the Government’s 
policy proposals regarding international air 
transport. It was proposed-that a new con- 
vention should be established to replace the 
Paris and Havana Conventions of 1919 and 
1928 respectively. The new convention 
should reaffirm the principle of national 
sovereignty of the air and the definition of 
what constitutes the territory of a State. It 
should define the degree of freedom of the 
air. That freedom should extend to (a) the 
right of innocent passage through a State’s 
air space, (b) the right to land for non-traffic 
purposes, such as refuelling, (c) the right to 
disembark passengers, mails, and freight 
from the country of origin of the aircraft, 
(d) the right to embark passengers, mails, 
and freight for the country of origin of the 
aircraft. The Convention should also define 
the international air routes which should be 
subject to international regulation, make 
provision for the elimination of uneconomic 
competition, provide for the licensing of 
international air operators and arrange for 
the denial of facilities to unlicensed operators. 
In addition, the Convention, in the British 


for the collection of information about 
services—such as costs, subsidies, and fees— 
and for arbitration. It should impose on 
States an obligation to provide ground 
facilities or to allow them to be provided. It 
should embody an code of safety 
regulations and rules of the air and should 
make provision for the standardisation of 


airworthiness. Freedom of transit, the right 
to land for refuelling, and freedom to dis. 
charge or pick up passengers, mail, and freight 
from or for the country of origin of the air. 
craft were conceded to the extent of drafting 
agreements covering these points, which may 
be made effective in the future by any nation 
wishing to do so. On the main topic, how. 
ever, the establishment of an international 
regulatory body, the American representa- 
tives failed completely to see eye to eye with 
the representatives of Britain, France, and 
other countries which favour the setting up 
of such a body. They expressed strong 
opposition to the placing of American civil 
aviation under the control of any form of 
international authority which would have 
power to regulate the choice and frequency 
of the services operated by their country’s 
air lines. On this note the Conference ended 
after sitting for five weeks. Beyond setting 
up an International Assembly or Interim 
Council with purely advisory powers and 
consisting of representatives of twenty-one 
States, little or no progress was made towards 
the main object sought by several of the 
Powers. 

The British Government desires to see the 
elimination of cut-throat competition on the 
world’s air routes, the abolition of direct or 
concealed subsidisation, and the institution 
of precautions designed to prevent civil 
aviation becoming a potential threat to 
security and peace. The American air line 
operators, on the other hand, have done 
little or nothing to discourage the com- 
monly expressed view that they are bent on 
exploiting to the full the grip on air transport 
which, by the exigencies of war, they at 











radio equipment, meteorological services, &c. 
To administer the Convention the Govern- 
ment proposed that an International Air 
Authority should be set up and that under it 
should be an Operational Executive with 
subsidiary Regional Panels and Sub-Com- 
missions to deal with technical matters. The 
proposed International Air Authority would 
in time be placed in proper relationship to a 
World Security Organisation consisting of 
representatives of the ratifying States with 
voting powers determined on an equitable 
basis. 
From the outset these proposals, or at least 
certain of them, were received unfavourably 
in American civil aviation circles. At the 
beginning of November an International Air 
Conference, with Lord Swinton as the head 
of the British Delegation, assembled at 
Chicago to discuss the organisation of inter- 
national air transport. In the main, agree- 
ment of a somewhat superficial nature was 
quickly reached on certain technical and 
relatively minor aspects of the subject such 
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present possess. The situation at the 
moment is a disappointing one. For the 
time being the best hope that can be said to 
exist is the possibility that an agreement on 
the international regulation of air transport 
may be reached among the European coun- 
tries, leaving the door open to others to join 
it later if they wish to do so. 

By an understanding with the United 
States this country during the war has con- 
centrated on the production of purely military 
aircraft, machines of the transport type 
which it might require being obtained from 
America. As a result of this arrangement 
American aircraft builders have been in a 
position to continue their development. of 
transport.machines. It is true that the 
majority of these aircraft have been used for 
war transport services, but with little or no 
adaptation they could be quickly switched 
over for civil use. All told, during the past 
six years United States aircraft firms are 
reputed to have built some 17,000 transport 
aeroplanes. In contrast, if the war ended 
to-morrow, this country would find itself 
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dependent for civil aircraft either upon 
converted bombers or upon the importation 
of American transports. Neither alternative 
can be viewed with equanimity by the 
British Government or the British aircraft 
industry, and from both indications” were 
forthcoming during the year that even 
amidst the pressure of war production 
thought was being given to and plans laid 
for the post-war production of civil aircraft. 

In February the Department of Civil 
Aviation, Air Ministry, published a forecast 
of the types of aircraft which it believed 
would be required for air transport after the 
war. It envisaged five main types. For long 
trans-ocean routes with stages of from 3000 
to 4000 miles it was anticipated that there 
would be required a landplane with an all-up 
weight of 360,000 1b., a span of 300ft., a 
length of 240ft., and a height of 70ft. These 
dimensions, it may be remarked, are well 
over twice as great as those of the American 
“Superfortress ” bomber. For inter-conti- 
nental ttaffic with a stage mileage of between 
1600 and 3000 the Department suggested an 
aircraft with an all-up weight of 180,000 Ib., 
a span of 220ft., and a length of 175ft. A 
third category would be required for trans- 





continental routes with stages of from 750 to 


three emergency landing grounds for bombers 
returning damaged from raids against the 
Continent. This runway has a length of 
3000 yards with a 500-yard grass undershoot 
at one end and a 1000-yard grass overshoot 
at the other. Its width is 250 yards. 

In America the development of airports to 
meet the needs of the anticipated extensive 
development of air transport has also engaged 
attention. Typifying the ambitious plans 
now being contemplated in that country, 
we may mention a scheme advanced by Mr. 
H. J. Kaiser for the creation of a corporation 
to establish from 3000 to 5000 terminals at 
an average cost of 50,000 dollars each. The 
terminals would be in the form of air strips 
at intervals of 25 to 50 miles alongside key 
highways. Their construction would give 
employment to 4} million persons and would 
be completed in six months after the end of the 
war. This scheme gives some indication of 
the extent to which responsible authorities 
in the United States anticipate civil aviation 
will develop in their country when peace 
returns. Additional information on that 
subject was provided at a meeting of private 
and Government air authorities held at New 
York under the auspices of the Institute of 
Aeronautical Sciences. It was predicted that 
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1600 miles. It would have an all-up weight 
of 90,000 lb., a span of 170ft., and a length 
of 135ft. The fourth class, described as 
suitable for continental services with stages 
of from 200 to 1000 miles, would have an all- 
up weight of 45,000 lb., a span of 125ft., and 
a length of 100ft. These dimensions are 
somewhat in excess of those of the “ Flying 
Fortress.” Finally, for local services involv- 
ing stages of from 100 to 500 miles, the 
Department forecast a machine with an all-up 
weight of 30,000 lb., a span of 110ft., and a 
length of 80ft. 

The Department also indicated the prob- 
able dimensions of the airports which would 
be required to accommodate the running of 
these aircraft. The biggest airport, it antici- 
pated, would have a main paved runway 5000 
yards long and 200 yards wide, with a cleared 
and graded strip on either side, which would 
bring the total width up to 600 yards. At 
cach end of the runway there would be an 
unobstructed space 1000 yards long. For 
“local” airfields the runway required was 
estimated at 1900 yards long by 50 yards 
wide. No airfield with a runway approaching 
the length of the largest contemplated by 
the Department exists in this country at 
present. The longest runway of which 
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in @ short time all first-class mail would be 
carried by air, that a few years after the 
war there would be 300,000 private aircraft 
in operation, that there would be 6000 air- 
ports in the United States, and that by 1950 
twenty million passengers would be carried 
by air annually. One Government authority 
even went so far as to say that it would be 
advisable to lay plans for handling 500,000 
civilian and military aircraft by 1950. 
While the forecast of the Department of 
Civil Aviation is of interest as an indication 
of the types of transport aircraft likely to be 
required after the war, it is not apparently to 
be taken as outlining our immediate pro- 
gramme. The plans now being implemented 
are of a less ambitious order and are based on 
the reports of two committees under Lord 
Brabazon’s chairmanship, which were sub- 
mitted to the Air Ministry during the year. 
These reports suggested’ that certain of our 
wartime aircraft, such as the “ Lancaster,” 
“ Halifax,” and “Sunderland,” could be 
converted for civil operation. In addition, 
they contemplated the construction of several 
new purely civilian types, including one of 
100,000 Ib. all-up weight, with a “ pressur- 
ised” cabin capable of flying the Atlantic 
with an intermediate stop at Newfoundland. 


to a twin-engined landplane of 8000 Ib. all-up 
weight with seating accommodation for 
eight passengers. Among the intermediate 
types was one representing the application of 
jet propulsion to civil transport. 

Preparatory work and in some instances 
actual production was begun during the year 
on certain designs falling within the compass 
of the ions contained in these reports. 
The Avro “ York,” a transport version of the 
“Lancaster”? bomber, was already flying 
twelve months ago and continued to be pro- 
duced during the year. Simultaneously, the 
same makers began work on a new purely 
civilian aircraft, the ‘“‘ Tudor.” This machine, 
it appears, is being, or will be, built in two 
sizes. The “Tudor Major,” it is reported, 
will have a seating capacity for sixty-eight 
in @ pressure cabin and will be capable of 
flying at 30,000ft. over a range of 3400 miles. 
The smaller version will also be suitable for 
transatlantic flights and will have accommoda- 
tion for twenty-four passengers and 2 or 3 tons 
of mail. These aircraft, it is stated, will be 
in full production before the end of this year. 
Another and larger air liner to be ready in 
1946 is also promised by the same firm. This 
aircraft will have an all-up weight of about 
130,000 lb., will carry 125 passengers, and 
have a top speed of 325 m.p.h. and a cruising 
speed of 250 m.p.h. Its wing span will be 
150ft. and its length 110ft. 

A still larger design of civil aircraft is in 
the early stages of planning at the works of 
the Bristol Aeroplane Company. This air- 
craft will, it is reported, approach 225,000 lb. 
in all-up weight and will carry fifty passengers 
and 2 tons of mail at 250 m.p.h. It will be 
driven either by jet propulsion or by eight 
Napier ‘‘ Sabre ” engines. The general lines 
of this machine have, we understand, been 
settled and “ mock-ups” have been built, 
but @ number of vital aspects are still under 
consideration and some time will probably 
elapse before construction of the prototype 


begins. 

The Bristol Company is well advanced with 
plans for the production of a civil cargo air- 
craft, known as the “ Bristol Freighter.” 
This machine will have an all-up weight of 
27,500 Ib. and will be capable of carrying a 
pay load of 9000 Ib. over a range of 300 miles 
at an estimated cost of ls. per ton-mile. It 
will be driven by two “ Perseus ”’ sleeve-valve 
engines of 1000 H.P. each, which will give it 
a cruising speed of 120-150 mph. The 
cargo will be handled through a door at the 
nose end of the fuselage and will be moved 
into or out of the interior with the aid of a 
runway fixed to the roof of the body. 

Another civilian aircraft, plans for the con- 
struction of which are well advanced, is the 
Handley Page “Hermes.” It is being 
designed in several forms. In one it will be 
able to accommodate fifty passengers in a 
pressure cabin, while in another as a freighter 
it will be capable of carrying a load of 
16,000 Ib. Power will be provided by four 
Bristol ‘ Hercules” sleeve-valve engines, 
which will enable it to cruise at 240 m_p.h. 
at 10,000ft. The normal range will be 2000 
miles non-stop. 

Civil aviation plans and activities in the 
United States have naturally advanced 
further than in this country, but a comparison 
shows that for the most part American 
aircraft constructors are thinking along much 
the same lines as their British brethren. The 
conversion of wartime bombers into. eivil 
transport versions has engaged some atten- 
tion, a notable instance being the Boeing 
Corporation’s work on the production of a 
cargo and passenger carrier based on the 
“ Superfortress.” This machine is expected 
to fly shortly and will have an enlarged 








particulars are known is that of one of the 


The other designs would range downwards 


fuselage with two decks. 
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Among new civil machines not derived 
from wartime designs mention may be made 
of the Consolidated Vultee Aircraft Corpora- 
tion’s “‘ Model 39,’ which made its first 
flight in April. This aircraft seems to be 
closely comparable with the British Avro 
“York.” It is designed to carry forty-eight 
passengers and 1200 lb. of baggage and mails, 
or, aS @ cargo carrier, to take a pay load of 
12,000 lb. Its range is 2500 miles. Four 
1100 H.P. Pratt and Whitney engines give 
it a cruising speed of 240 m.p.h. at 60 per 
cent. power. The all-up weight is 56,000 lb. 
Construction of the machine on a commercial 
scale will not start until the war is over. 

A somewhat larger aircraft is the Lockheed 
“ Constellation.” It is designed to carry 
fifty-seven passengers and has an aill-up 
weight of 86,250lb. The maximum speed 
fully loaded is 340 m.p.h. and the cruising 
speed about 300 m.p.h. at 60 per cent. of 
full power. The service ceiling is 25,000ft. 
A machine of this design in the early months 
of the year flew from California to Wash- 
ington in 7 h. 3 min., a performance claimed 
to be a record for the transcontinental trip. 

An American design ready to go into pro- 
duction immediately the war is over is the 
Douglas “ DC-7.” This aircraft will provide 
accommodation for eighty-six passengers by 
day and seventy-six sleepers by night. It 
will have a pressure cabin for flights at alti- 
tudes up to 40,000ft. and will be driven by 
four engines, each of 3000 H.P. The range is 
estimated at upwards of 4000 miles at cruising 
power. The all-up weight is given as being 
145,000 lb., of which 59,000 Ib. will represent 
the useful load. The engines of this aircraft 
are, it will be noted, of exceptional power. 
They are, it may be presumed, of the 24- 
cylinder type, which, the Allison Division of 
General Motors announced during the year, 
are now in service in certain United States 
military aircraft. 

An interesting American cargo-carrying 
aircraft is the Budd “Conestoga,” pro- 
duction of which was begun during the year. 
This-machine is constructed of stainless steel 
and is designed to float if it should be forced 
down over water. It will have a total weight 
of 33,800 Ib., of which 10,400 lb. will consist 
of cargo. Its range will be 600 miles at a 
speed of 167 m.p.h. and with full load. It 
would appear that the cost of this machine 
has been greater than the builders antici- 
pated and that delays occurred in its con- 
struction. The United States Army and 
Navy authorities ordered between them 
800, but subsequently reduced the orders by 
cancellation to merely twenty-five machines. 

At least one firm in the United States is 
planning to build an aircraft far beyond any- 
thing in immediate contemplation in this 
country. The Consolidated Vultee Corpora- 
tion has, it is stated, begun preliminary work 
on @ transport carrier designed to accommo- 
date 400 passengers. No details are available 
beyond the fact that it will be driven by six 


engines. 
Helicopters 


In Great Britain little was heard during 
the year concerning helicopters, but in the 
United States there seems to have been no 
slackening of the attention paid in the 
previous year to this form of aircraft. 

At the beginning of March a Sikorsky 
helicopter driven by a 245 H.P. engine flew 
from Washington to Patterson Field, Ohio, 
a distance of 387 miles, in 4 h. 55 min., giving 
an average ground speed of about 80 m.p.h. 
During the trip it crossed the Alleghanies at 
@ height of 5000ft. It is claimed that this is 
a record endurance for a helicopter. Another 
interesting performance reported from 


glider-towing tug. The object of the demon- 
stration was to show that by means of an 
autogiro tug a considerable length of take-off 
runway could be saved. 

It is well known that both the Royal Navy 
and the United States Army and Navy Air 
Forces are now using Sikorsky helicopters for 
observation p . A new design of 
military helicopter was produced by Mr. 
Sikorsky during the year. This machine is 
equipped alternatively with landing wheels or 
@ pontoon undercarriage to enable it to 
descend on water. It has a length of about 
41ft. and is driven by a Pratt and Whitney 
“Twin Wasp Junior” engine. The main 
rotor blades are 46ft. in diameter. Mr. 
Sikorsky is reperted now to be working on the 
design of a helicopter to carry at least fourteen 
passengers. 

Among other American helicopters of which 
something was heard during the year are the 
Piasecki, the Bendix, the Hiller, the Bell, and 
the Landgraf. The Piasecki machine is 
stated to have a three-bladed rotor, 25ft. in 
diameter, driven by an engine of 90 H.P. 
With a load of 1000 Ib. and fuel for two hours’ 
flight it is stated to have a maximum forward 
speed of about 95 m.p.h. The Bendix heli- 
copter has two banks of rotors, one above the 
other. It is being made—or being planned 
to be made—in three sizes. The smallest is 
a two-seater driven by an engine of 165 H.P. 
and developing a speed of 120m.p.h. This 
model is said to be capable of climbing at a 
rate of 480ft. per minute and to have a useful 
load of 626 1b. The seeond design accommo- 
dates ten passengers and is driven by an 
engine of 600 H.P. The largest design 
weighs 2 tons, accommodates twenty pass- 
engers, and has an engine of 1200 H.P. The 
Hiller machine, the patent rights of which 
are said to have been acquired by Mr. Henry 
Kaiser, also has two banks of rotors. They 
rotate in opposite directions. The Bell heli- 
copter is reported to have been flying for 
more than a year. It is a two-seater and is 
equipped with a two-bladed rotor 33ft. in 





diameter. The Landgraf machine appear 
to be distinguished by the fact that it has q 
retractable undercarriage and is directionally 
controlled by means of cyclically operated 
ailerons at the ends of the rotor blades. 
This news concerning the attention bei 

paid to helicopters in the United States may 
be concluded with a report that after nine 
years of experimenting the Georgia School of 
Technology has succeeded in producing 
successful jet-propelled helicopter. The main 
advantage claimed for the use of jet pro. 
pulsion in this case is the elimination of the 
torque reaction present in the rotor type of 
helicopter. 


An Aeronautical College 


A grandiose scheme for the establishment 
of a National School of Aeronautical Science 
was propounded in the report of an Inter. 
departmental Committee, presided over by 
Sir Roy Fedden, which was issued by the 
Ministry of Aircraft Production at the 
beginning of November. The College, the 
Committee recommended, should provide 
instruction of a post-graduate nature and 
should be planned to cover the needs of two 
classes of student, namely, fifty students 
entering annually on a two-year course, and 
200 students taking short “refresher” 
courses. A suitable permanent site for the 
College with its adjoining airfield would, the 
Committee suggested, be found at Alder. 
maston, in Berkshire. The estimated capital 
cost of the buildings and equipment was put 
at £2,610,000 and the net annual expenditure, 
to be met by the Exchequer, at £360,000. 
The Committee’s report evoked considerable 
criticism, largely on the score of expense. 
One critic pointed out that the annual cost 
per student, in all faculties at the Imperial 
College of Science and Technology—an insti- 
tution which includes a_ long-established 
department of higher aeronautical studies— 
was in 1938-39, £189, whereas the Com- 
mitteee’s figures worked out at an annual 





cost of £967 per head. 








LY amasi-ins war conditions, the year 1944 
marked one definite stage in British loco- 
motive practice, even viewing the last 120 
years as a whole. That stage was the intro- 
duction of the ten-coupled engine to main 
lines. Three more features characterised 
the year: First, further elimination of the 
Gresley practices and tradition in new con- 
struction and rebuilds on the L.N.E.R.; 
secondly, a practical recognition of the 
undoubted weak points of Churchward’s 
designs on the G.W.R.; and finally, the re- 
sumption of large-scale locomotive exports 
to orders not placed by the Ministry of 
Supply. 

On the L.M.S.R. no new locomotive type 
was introduced, but construction of standard 
models proceeded apace. A few of the 
** City ” class “ Pacifics ’ were turned out of 
Crewe works, and rebuilding of the “ Royal 
Scots” and “5XP” three-cylinder 4-6-0 
engines continued. But the principal con- 
struction was “‘ 8F ” class 2-8-0 engines and 
“Class 5” 4-6-0 mixed-traffic locomotives. 
The eight-coupled type, now being fitted with 
continuous brakes, is working on passenger 
trains over the Glasgow, Perth, and Inver- 
ness sections. After spending most of the 
year in Crewe works following a turbine 
seizure, No. 6202, ‘‘ Turbomotive,”  re- 





America was the use of an autogiro as a 





Steam Locomotives of 1944 





the standard type now fitted to all L.M.S.R. 
4-6-2 locomotives. A rebuild never before 
undertaken was the conversion of two of the 
Fowler “7100” (“3F”) class 0-6-O0T loco- 
motives to 5ft. 3in. gauge, for operation on 
the Northern Counties Committee line in 
Northern Ireland. 

The preference of the present chief mech- 
anical engineer of the L.N.E.R. for the 4-6-2 
wheel arrangement was shown again by his 
decision to alter the last four of an order for 
“V2” class 2-6-2 engines of Gresley design 
to the “ Pacific” type. In making this 
modification the ubiquitous Gresley feature 
of conjugated valve motion was replaced by 
three separate sets of Walschaerts gear. 
Further, Gresley’s favourite maximum cut-off 
of 65 per cent. was increased to 75 per cent. 
The boiler is the standard model fitted to 
the 2-6-2 engines, except that a rocking 
grate and hopper ashpan have been incor- 
porated. The smoke-box was substantially 
lengthened to correspond with the increased 
wheel base, and in the making of this altera- 
tion to the design the steam and exhaust 
passages have lost some of their directness 
and streamline effect. 

An increase of fin. to 19in. has been made 
in the diameter of the cylinders, and 5 lb. has 
been tacked on to the boiler pressure; so the 





appeared with a new boiler, believed to be of 


tractive effort is greater than that of the 
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sppears “@reen Arrows ”’—32,100lb., as against 
thasa | 99,800 |b. at 75 per cent. of the working 
ionally | ressure. The new 4-6-2 design has 2431 
erated | square feet of heating surface, of which 215 
8. square feet come from the fire-box ; a grate 
being area of 41} square feet; a superheating 
*S May surface of 680 square feet; and a working 
T nine pressure of 225lb. per square inch. The 
1001 of piston valves are 10in. diameter, and have a 
sing 9 steam lap of 1fin. and a maximum travel of 
> main 6fin. Inside and outside connecting-rods 
C pro. are the same length, but whereas all three 
of the cylinders of the Gresley “Green Arrows ” 
ype of drove the centre coupled axle, the Thompson 
«“A2/1” class “ Pacifics” have divided 
drive, the inside cylinder being connected to 
the leading coupled axle. A load of 22 tons 
nent is carried by each coupled axle, and the 
lence 6ft. 2in. wheels are spread over a rigid wheel 
[nter- pase of 13ft. Total engine wheel base is 
ar by 36ft. Sin., and the weight 98 tons. The bogie, 
y the with a wheel base of 6ft. 3in., is similar to 
the that of the new “ Bl” class 4-6-0 mixed- 
, the traflic engines. Welding has been used in the 
Vide construction of the bogie, front boiler 
and support, footplate brackets, and quadrant 
” two link brackets. 
lents Other new steam locomotive construction 
and on the L.N.E.R. was limited to a few “ Bl ” 
ver” [FF class 4-6-0 engines and some of the L.M.S.R. 
the FF design of 2-8-0 freight engine; but four 
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pressure of 225]b.. per square inch, con- 
trasted with the 180lb. of the ex Great 
Central engines. The heating surface of tubes 
and flues is 1508 square feet (against 1349 
square feet), the fire-box heating surface 
168 square feet (against 154 square feet), the 
grate area 28 square feet (against 26} square 
feet), and the superheating surface 344 square 
feet (against 242 square feet). The cylinders 
have been reduced in diameter from 2lin. to 
20in., and are duplicates of those embodied 
in the “ Antelope” 4-6-0 class. But the 
stroke of 26in. and the wheel diameter of 
56in. remain as before, so the tractive effort 
at 75 per cent. of the boiler pressure is now 
31,350 lb., an increase of 14 per cent. 
Walschaerts valve motion driving piston 
valves above the cylinders takes the place 
of Stephenson link motion actuating piston 
valves between the frames. In working order 
the “‘01 ” engines weigh 73-3 tons. One of 
the rebuilds was tried against one of the 
L.M.S.R. type 2-8-0 engines (L.N.E.R. No. 
“ 8513”) on the Peterborough-London coal 
trains. 

The extraordinary success of Churchward’s 
boilers (with G.W.R. locomotive coal) and 
his cylinder, valve gear, and exhaust arrange- 
ments has always tended to overshadow the 
chassis weakness of many of his designs. His 





main frames were light and had not always 


diameter has been modified, and in the new 
Hawksworth “ Hall” there are twenty-one 
flues of 5}in. diameter, each housing four 
element passes of 1}in. diameter, and giving 
315 square feet of superheating surface, 
compared with 263 square feet in the pre- 
vious “ Halls.” The regulator box has been 
incorporated in the superheater header, and 
the steam pipes both in the boiler and from 
the superheater to the steam chest have been 
suitably proportioned to take advantage 
of the larger passages through the super- 
heater units. The boiler tube arrangement 
has been altered and the evaporative heating 
surface is now 1737 square feet, against the 
1841 square feet of the earlier engines. The 
weight of the locomotive has been increased 
only by 6 cwt. to 75-8 tons, and the 18}in. 
by 30in. cylinders, 225 lb. pressure, 27 sq. ft. 
of grate area, and 6ft. wheels remain as before. 

An unusual order for new construction at 
Swindon during 1944 was for 0-6-0 engines 
of the light “‘ 2251 ” taper boiler class, intro- 
duced on the Great Western over a dozen 
years ago; other products were 2-8-0 
freight locomotives. On the Southern Rail- 
way work was put in hand at Eastleigh on a 
further batch of ‘‘ Merchant Navy” 4-6-2 
engines, but none had been completed 
by the end of the year. 





Though designed and ordered principally 








L.N.E.R. MODIFIED 


oil-electric locomotives were built at 
Doncaster. However, extensive steam loco- 
motive reconstruction was undertaken, in- 
cluding further “Cock o’ the North” 















2-8-2s to the 4-6-2 wheel arrangement— 
see engraving herewith. Rebuilding of the 
old North-Eastern “‘S3” class of three- 
cylinder 4-6-0 mixed-traffic engine was 
begun. The late Sir Nigel Gresley rebuilt 
seven of the 70 with his conjugated valve 
motion and a different cylinder arrangement, 
the monobloc casting of the original design 
having proved weak. But in the new 
Thompson rebuilds three sets of Walschaerts 
motion are incorporated, replacing three 
sets of Stephenson link motion for rebuilds 
from Raven’s unmodified engines, and two 
sets of Walschaerts gear and Gresley levers 
where the seven modified engines are altered. 
The outside piston valves are now above the 
cylinders, whereas Raven put all three valves 
between, the frames. 

Another activity, resulting in this case in 
appreciable gain in output and greater 
flexibility in operation, was the rebuilding 
of some of the well-known Robinson 2-8-0 
engines with bigger and _higher-pressure 
boilers, new cylinders, and new cabs, running 
plates and other mechanical details. Actually 
little but the frames, wheels, and a few other 
details of the originals are left. The classifi- 
cation of the rebuilds was changed from 04 
to 01. The new boiler is that used for the 





Thompson 4-6-0 engines and works at a 








sufficient depth over the axle-boxes. More- 
over, the horns were separate, and gave no 
stiffening along the top. Cracks in the frames 
at the top corners of the horns were not 
unknown, neither were welded and patched 
repairs to the frames. In the two-cylinder 
main line engines the forward part of the 
main framing was formed of a forged steel 
extension lapped on and bolted to the main 
plates. The bar frame leading bogies and 
pony trucks were not loved by those who had 
to keep them in good repair. 

C. B. Collett, in his “Hall” class two- 
cylinder mixed-traffic 4-6-0 appeared to 
introduce some strengthening, judging from 
the weight of 75 tons compared with the 72 
tons of a Churchward “Saint.” But the 
first real correction has come with the 
Hawksworth régime. In the batch of 
“Halls” put in hand at Swindon in 
1944—see Supplement—the main frame 
plates extend forward to the front buffer 
beam in one length; and the cylinders are 
cast separately from the saddle and bolted 
to the frames, with a welded steel stiffener 
between the frames carried upwards to form 
the smoke-box support. The Hawksworth 
bogie is of the plate frame type, and the axle- 
boxes have independent laminated springs 
in place of the twin laminated springs and 
equalising beams of the existing standard bogie. 

Finally, the low-temperature Swindon 
superheater with a very small number of 





flues housing trifurcated elements of lin. 





V2 CLaAss: 4-6-2 MIXED TRAFFIC LOCOMOTIVE 


for operation oversea, the numerous 2-10-0 
locomotives built by the North British Loco- 
motive Company, Ltd., for the Ministry of 
Supply had a spell of freight train working 
on the Scottish lines of the L.M.S.R. and 
L.N.E.R. before being sent abroad. The 
engraving of one of these locomotives in our 
Supplement is described as an “L.N.E.R. 
4-6-2 Mixed Traffic Locomotive,” an error 
only discovered unfortunately after the 
Supplement had gone to press. They 
were the first ten-coupled engines to run in 
Britain without the severest route restriction, 
for Holden’s 0-10-OT was limited to one or 
two Great Eastern suburban lines, and the 
L.M.S.R. ‘“ banker ” does not stray from the 
4 or 5 miles of Lickey incline except for 
heavy repair visits to Derby works. The 
Ministry locomotives have two 19in. by 28in. 
cylinders, 564in. wheels, 225 lb. boiler pres- 
sure, 67 tons of adhesion weight, 1951 square 
feet of heating surface, and 40 square feet 
of grate area below the round-topped wide 
fire-box. They are said to be suited to the 
haulage of 1000 tons at 40 m.p.h. Note- 
worthy features are the maximum axle load 
of only 13} tons, the absence of balance weights 
for the reciprocating parts, the use of three fire- 
boxa rch tubes, a welded steel inner fire-box, 
and compensating gear applied to the tender 
springs but not to those of the locomotive. 
Perhaps no finer examples of British-built 
steam locomotives for shipment could be 
found than the enormous “ 15F ”’ class 4-8-2 








30 


THE ENGINEER 





JAN. 12, 1945 





ee 





engines, of which thirty have been built for 
the South African Railways by Beyer, 
Peacock and Co., Ltd., and another sixty of 
which are now being built by the North 
British Locomotive Company, Ltd. Develop-| per 
ments of a design originated in 1938, they 
probably represent the maximum possible 
output that can be attained by a non- 
articulated design on 3ft. 6in. gauge track 
laid with 80 1b. rails. Intended mainly for 
operation in the Transvaal and up the | in 80 
gradients in Orange Free State, they haul 
passenger trains up to 540 tons in weight and 


freight loads of 1000 tons. 


The two 24in. by 28in. cylinders drive 
the boiler, with a 
pressure limited to 210 1b. per square inch, 
has a diameter of 6ft. 7}in. and has 3395 
square feet of heating surface, of which 227 


60in. coupled wheels ; 


square feet is contributed by the fire-box. 
The superheating surface is 665 square feet. 


The grate area is 624 square feet, and at the 
moment is being hand fired ; but provision is 
made for a mechanical stoker when this 


fitting can be more easily obtained. Several 
changes-in detail design had to be made to 
keep within the existing material situation 
and allocation of fittings ; but all the engine- 
carrying axle-boxes are of the Timken taper 
roller type and those of the tender are of the 
“ Tsothermos ” pattern plain bearings. 

Any review of locomotive engineering in 
1944 should include record of the loss, by 
retirement, of Sir Wm. Stanier, and of the 


passing of three well-known locomotive engi- 
neers, R. E. L. Maunsell, A. C. Stamer, and 
R. M. Deeley. The locomotive types of Sir 
Wm. Stanier and the great increase in mileage 
year and between heavy repairs achieved 
during his twelve years on the L.M.S.R. are 
too well known to bear recapitulation. But a 
light on his suitability for the leading 
position he occupied is gained by considera- 
tion of the way he gave up those Swindon 
traditions and proportions which he found 
by experience to be wholly unsuited to the 
traffic operation, fuel, and maintenance 
methods of the L.M.S.R. Maunsell—down- 
right, forthright, and decisive, but mellowing 
with age—has his monument in the most 
successful 4-4-0 engines ever built, the 
Southern Railway “Schools.” Stamer, one 
of the long line of sons of the manse to rise 
high in the locomotive engineering profession, 
was kept from a “chiefship” only by the 
1923 grouping. Deeley’s name was scarcely 
known to the present generation except as 
joint author of a book on lubrication. He 
retired on a competence as long ago as 1909, 
when a reorganisation on the Midland 
threatened to bring him, as locomotive super- 
intendent, under the jurisdiction of the 
general superintendent, a post then about to 
be created. He was a mechanical genius, and 
long after the age of eighty was to be found 
at his drawing board evolving new mech- 
anisms, devices, and machines for a wide field 


of general engineering. 











Naval Construction in 1944 


By FRANCIS McMURTRIE, A.LN.A. 
No. 11—(Continued from page 10, January 5th) 


ORE is now known about the work of 
the fast minelayers of the ‘ Abdiel” 
type. Though details of some of their 
operations must remain confidential, it has 
been disclosed that they performed invaluable 
service in keeping open communications with 
Malta in 1941-42, and imevacuating some of 
the last parties from Crete. 
It was suggested in these columns a year 
ago that more of these very useful vessels 
had probably been built, and the release of 
an official photograph of H.M.S. “ Apollo ” 
has since confirmed this belief. In appear- 
ance these ships, with their three funnels, are 
readily recognisable. 

According tothe Press, the Blue Funnel 
liners “Agamemnon” and “ Agapenor ” 
have been employed as auxiliary minelayers, 
but are now being converted into recreation 
ships for personnel, to serve in the Pacific. 
Possibly other ex-merchantmen have also 
been fitted for minelaying 

Construction of fleet minesweepers con- 
tinued at a rapid rate during the past year. 
In addition to many more of the “ Alarm ” 
class, of some 800 tons displacement, an 
unstated number of American-built sweepers 
of the “Raven” type have been built 
for the Royal Navy. H.MS. “ Gazelle,” 
“Foam,” ‘“ Florizel,” ‘‘Strenuous,” and 
“Tourmaline” are understood to be units 
of the latter series, which bore other names 
when laid down for the United States Navy. 
Propelled by oil engines of the Fairbanks- 
Morse design, with electric drive, they are 
reputed to have a speed of 18 knots. With 
their two widely-spaced funnels they look 
more imposing than the single-funnel sil- 
houette presented by the “ Alarms” and 
* Bangors.” 

Including those built for the Royal 


Indian Navies, there would appear to be 
nearly 500 fleet minesweepers in service 
under the White Ensign which were not 
afloat when war began. To the efforts of 
these jndefatigable vessels is owing the com- 
parative immunity from losses by mines 
which Allied invasion fleets have enjoyed. 
It has been stated officially that over 200 


were engaged in clearing the approaches to 
the Normandy coast. 

It is probable that the numbers of motor 
minesweepers and auxiliary vessels so 
employed are even larger. There appear to 
be at least three main types of the former, 
all built of wood. These are the 105ft. 
Canadian-built design, the 126ft. enlarge- 
ment of it, and the American 135ft. design, 
distinguished by the prefix B.Y.M.S., in 





Australian, Royal Canadian, and Royal 





place of M.M.S. used in the case of the other 


a 


two. In appearance the American-byj}; 
vessels vary according to the date of oop. 
struction, having either two funnels, one, o 
none. 

Classes of trawlers named after English 
lakes, e.g., ‘‘ Buttermere,” ‘“ Coniston,”’ ang 
after military titles (‘ Bombariier,” 
* Lancer,” &c.) are amongst the many cop, 
structed under war programmes. By far the 
most numerous is the “ Isles” class, over ong 
hundred names having so far been reported, 
Quite recently a number of names belonging 
to a fresh series, all beginning with the 
letter “P,” have appeared, includj 
iif Probe,” “ee Prodder,”’ “e Prodigal,” “ce Pro. 
fessor,” and others. 

On the other hand, a limited number of 
trawlers taken over from the fishing fleets 
when war began have lately been returned to 
their owners. A good many drifters have also 
gone back to their normal occupations ; but 
it would appear that some are being 
retained permanently, to judge from such 
names as “ Hailstorm,” which conforms to 
the meteorological pattern formed by the 
twenty-odd drifters which were in the Navy 
before the war. 

Numerous additions will require to be 
made to the list of fleet auxiliaries already in 
service when operations in the Pacific are 
under way. Those previously taken up 
include the Canadian Pacific liner “ Mont- 
calm,” of 16,418 tons gross, with others 
named “ Artifex,” “‘ Ausonia,” “ Alaunia,” 
“Blenheim,” ‘‘ Philoctetes,” ‘“ Product,” 
“ Vienna,” “Wayland,” and ‘“ Western- 
land.” Some of these it is possible to identify, 
but others appear to have been renamed. 

According to the American Press, five air- 
craft repair ships have been built for the 
Royal Navy by the Bethlehem-Fairficld 
shipyard. All are converted “ Liberty” 
hulls of about 7100 tons gross. Names so 
far reported are “ Assistance,” “ Diligence,” 
“ Dutiful,” and “ Hecla.”’ 

Motor gunboats, motor torpedo boats, and 
motor launches must be very numerous 
indeed. The highest numbers so far released 
are “M.G.B. 693,” “M.T.B. 651,” and 
“M.L. 491.” Off the enemy coasts these 
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small craft have. established a definite 
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mastery over German light forces, which do 
al] they can to avoid action when threatened. 

A somewhat larger type of coastal craft 
has lately been developed ; it is reported as 
partaking of some of the characteristics of a 
trawler and in other respects resembling an 
enlarged motor launch. Used mainly for 
escort duties, these craft bear names begin- 
ning with the syllable “ Kil,’’ reminiscent of 
the “ double-ended ” gunboats with similar 
titles built in 1918. “ Kilbernie,”’ “ Kilbride,” 
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Australian cruiser is to be built in a Common- 
wealth shipyard at an estimated cost of 
£4,500,000. As the guns and armour are to 
be manufactured in Australia, construction 
is expected to take five years. 

The third Australian “‘ Tribal’ destroyer, 
which was to have been called “‘ Kurnai,” 
had her name changed on launching to 
“Bataan,” as a compliment to General 
MacArthur. As there is also a U.S. aircraft 
carrier of this name, this choice seems calcu- 
lated to lead to confusion when both ships 
are operating in the same area. 





A number, of frigates, similar to the British 


Canadian frigates now number nearly 
seventy, including the three of the ** och ” 
type, mentioned in the preceding article;and 
at least one which, judging from her name 
(“‘ Hallowell”), belongs to the “ Captain ” 
class. 

An interesting variation from the standard 
« Bangor” design of 672 tons is the fleet mine- 
sweeper “‘ Noranda’’—see engraving. There 
are ten ships of this type in the R.C.N., with 
a displacement of 590 tons and oil engines 
instead of the “‘ Bangor’s”’ steam engines. 

The Royal New Zealand Navy has acquired 
two corvettes of the “ Flower” type, lent 
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* River” class, have been turned out from 
Australian yards. Their names include the 
‘** Barcoo,” ‘ Barwon,” ‘ Burdekin,” and 
“Gascoyne.” Three landing ships (infantry) 
are in service, named ‘“‘ Kanimbla,*‘ “ Man- 
oora,” and “ Westralia.” A number of 
salvage vessels have been acquired from 
American sources. 

The Royal Canadian Navy goes from 
strength to strength. It is now manning two 
escort aircraft carriers, the “‘ Nabob” and 
“Puncher,” everyone on board other than 
flying personnel belonging to the R.C.N. 
Two cruisers are also being taken over; the 
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n-built | “ Kilchattan,” and “ Kildary ” are instances. 
f con. | A group of boarding vessels have been given 
nO, Op | African tribal names, eg., ‘“‘ Angoni,” 
“ Baila,” “ Barotse,” “ Basuto,” ‘ Bechu- 
nglish ana,” “ Bemba,” and “ Swazi.” Presumably 
” and the “ Chakla ” and “ Chantala,” the loss of 
“lier,” which has been reported officially, were units 
y 0On, of this class. 
ar the Many additions have been made to that 
er one little-advertised but extremely useful cate- 
orted, gory; the boom defence vessel. In the 
nging “ Barricade ” class alone there are now over 
» the seventy, while others of the “ Net ” type have 
uding been built. Two merchant ships, the 
’ Pro. “Ethiopian,” of 4900 tons gross, and the 
“Teonian,” of 5400 tons gross, have been 
er of specially fitted out as boom carriers. 
fleets Admiralty oilers have naturally increased 
ed to in number, and two newcomers have been 
> also mentioned quite recently for good service, 
but the ‘‘ Derwentdale” and ‘ Ennerdale,” 
eing These are evidently of the well-known “Dale” 
such type, of 17,000 tons displacement. Six 
is to smaller oilers of 3500 tons gross, which were 
the on order in 1939, have been given such 
vavy names as “ Black Ranger,” “‘ Brown Ranger,” 
j “Gold Ranger,” &c. 
be E Some of the secrecy which has so long} * 
vin & enveloped the Salvage Division has recently 
‘are i been dispersed, making it plain that a con- 
up My siderable number of specially designed 
ont. i salvage vessels are in service. These include 
hers ff the “King Salvor,”’ “ Lincoln «Salvor,”’ 
ia.” i “Ocean Salvor,” “Prince Salvor,” “Sea 
ot” Oe Salvor,” and a number of others whose names 
mm i begin with the syllable “ Salv.” 
ify, 3 In close co-operation with the salvage 

: branch are the rescue tugs, of which at least 
i © four special classes have been constructed. 
the é These are the “‘ Bustler” class, all motor 
ed i tugs; the “ Assurance ”’ class, with triple- 
> expansion engines; the A.T.R. and B.A.T. 
ju Fs groups, some of which are oil-electric, while 
ole others have reciprocating engines; and the 

' smaller tugs of the “ Empire ”’ series. 

e Last, but not least, come the ever-increas- 
nd FF ing flotillas of landing craft. Some of these 
od 4 have been armed with rockets and can bring 
ee 2 a tremendous volume of fire to bear in support 
nd a of landing parties. The largest types are the 
mw ; L.S.I. (Landing Ship, Infantry), the L.S.T. 

' (Tank), and L.S.D. (Dock). Examples of 
British L.S.I. are the ‘‘ Boxer,” ‘‘ Bruizer,” 
‘‘ Fighter,”’ and “ Thruster ” ; and of L.S.D. 
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the ‘“‘ Kastway,” ‘“ Highway,” ‘“ Portway,” 
and ‘‘ Swashway.” 

It has been stated that altogether there are 
more than fifty varieties of landing craft ; 
but this is taking into account the various 
sub-species, of which fresh cases occur as 
experience shows the need for modification in 
design. 

Dominion Navies 


Dominion Navies continue to expand. 
Last April it was announced that an 










first of these, H.M.C.S. “‘ Uganda,” page 9 
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ante, was commissioned last Trafalgar Day. 
The second, according to the Canadian Press, 
will be named ‘‘ Superb.” 

Two new British “‘V” class destroyers 
were also acquired last year. These are 
the “Algonquin ” (ex alentine ”). and 
“ Sioux ” (ex “ Vixen ’’). From photographs 
they appear to be fine vessels, scarcely 
inferior in size to the “Tribal” type, but 
mounting an armament of four 4-7in. guns 
in single mounts, ten 20 mm. Oerlikons, and 
eight torpedo tubes. 
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from the Royal Navy, the ‘‘ Arabis”’ and 
“ Arbutus.” These are somewhat bigger than 
the two corvettes already in service, the 
“ Kiwi ” and “ Tui,” as will be gathered from 
the accompanying illustration of the former 
vessel. This is in addition to the manning of 
the cruiser ‘‘ Gambia,” already mentioned 
in @ previous issue. 

The South African Naval Forces, which 
have hitherto been confined to minesweeping 
and patrol duties, are also expanding. Three 
frigates of the “Loch” class are being 
manned, the first of which was taken over on 
the North-East Coast last November as 
H.M.8.A:8. “‘ Good Hope.” 

(To be continued) 








Post-War Building Studies 


“Post-War Burrpine Stupres,” No. 12, 
‘* The Lighting of Buildings ”’ ; No. 15, ‘‘ Walls, 
Floors, and Roofs”’; and No. 16, ‘‘ Business 
Buildings,” have just been issued. 

No. 12 has been prepared by the Lighting 
Committee of the Building Research Board of 
the Department of Scientific and Industrial 
Research. It is divided into seven parts, and 
includes a number of appendices. It deals with 
the principles of lighting and vision and their 
influence in design ; methods of measurement 
and principles of design for daylight, sunlight. 
and artificial light ; lighting in dwellings and 
schools ; the education of the designer and the 
lay public; and recommendations for future 
research. A summary of conclusions is included.. 

The other two Studies, Nos. 15 and 16, have 
been prepared by Committees convened by the 
Royal Institute of British Architects. The first 
deals with schools and domestic, commercial, 
and agricultural buildings, and though of 
importance mainly to architects, is not without 
interest to structural engineers. The second 
is concerned with office buildings, shops and 
stores, factories, warehouses, and storage build- 
ings. Though mainly intended for the instruc- 
‘tion of architects, parts of this Study are con- 
cerned with engineering matters. 
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Mechanical Engineers there is a note by the 
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that this note in the Journal appeared, the’ 
Minister of Labour and National Service 
announced plans—see our “Seven- Day 
Journal ”’—for . assisting the resettlement 
of men and women in what are known 
as “higher appointments ’’—that is, posts 
which call for administrative, supervisory, 
managerial, professional, or technical quali- 
fications or capacity. 

Whilst the field covered by the Ministerial 
scheme is, of course, vastly larger than that 
of the Bureau of the Institutions, since it 
includes all industries and not engineering 
alone, it is clear that in respect of profes- 
sional engineering appointments the same 
ground will be covered by both organisations, 
and it is therefore of interest to note that, in 
in the words of the President, ‘‘ the Bureau 
will attempt to frame and pursue an inde- 
pendent policy, but will hope to co-operate 
with the Ministry of Labour in the machinery 
that may be set up for guiding and planning 
the redistribution of technical man power in 
the years immediately after the war.”” There 
is, however, as we understand it, a marked 
difference between the duties visualised by 
the two registries. The Institutions’ Bureau 
will be a registry office for employment, 
whereas the Appointments Department of 
the Ministry is to be equipped “to give 
authoritative advice on training oppor- 
tunities, employment trends, opportunities 
overseas, and other similar questions.” 
Hence it would seem that it is the intention 
of the Ministry of Labour to act as a coun- 
sellor and adviser, as well as an appoint- 
ments board. It would, however, we suggest, 
be a mistake to exaggerate this difference 
because it has for many years been the prac- 
tice of the Institutions, as far as their 
charters permit, to help their younger 
members with regard to professional matters, 


of Civil Engineers has had an Appointments 


under careful handling it could, as expori- 
ence was gained, assume other duties, as 
example, the recommendation of the one 
best man for a given post. We understand 
that particulars of the constitution of the 
Bureau will be published by the Institutions 
at an early date, but the declared constitu- 
tion of a body rarely indicates fully the 
developments that may take place in the 
It will be interesting to see 
the reaction of the members and to consid, 
their proposals for the development of a 
promising scheme. 








course of time. 


New Materials 


Not a few of the most striking develop. 
ments in engineering in recent times hav: 
arisen from the discovery of new, or improved, 
with its many alloys, is, in relation to 
the immense scale on which it is now used, « 
comparative newcomer ; 
arrival is magnesium ; 
strangely coy element beryllium, and there 
It would have been 
impossible fifty years ago to have predicted. 
the extent to which these and other sub- 
stances would enter the field of construc- 
tional engineering, and it is interesting to 
eonsider “iow far to-day we are in a better 
position to look ahead to what is coming. 
We should, naturally enough, very much 
like to have this happy degree of insight, for 
it would ease many tasks and save some 
What we should like to know is 
the answer, for instance, to the question what 
elements ought to be added to a given mate- 
rial used in construction, in order to improve 
its strength and general serviceability, and 
in what proportion any such elements should 
be added. This we should like to be able to do 
without having to make a blind search among 


are many others. 

















and particularly education. The Institution] all the elements in the periodic table ; 
if, in some way, we could learn how to make 
Board since 1912, and the others have|the best choice, and know at the same time 
guided their students and graduates in|the right proportion to use in those cases 
various ways. But they are hampered by the|in which the proportion is critical, 
fact that they must not do anything, except |should be saved an immense amount of 


by the expansion of knowledge and experi- 
ence, to help their corporate members in their 
vocations. They must work only in the 
interest of science and not for the personal 
advancement of their members. From this 
restriction the Appointments Department of 
the Ministry will presumably be quite free. 
How far the Bureau of the Institutions, which 
being divorced from the Institutions, will 
“Titoo ae Austerity motive.” advance on the same lines remains to be seen. 
If it should decide to do so, there is no reason 
why it should not carry on and extend 
EMPLOYMENT REGISTRIES FOR some of the duties towards which the Engi- 
PROFESSIONAL ENGINEERS neers’ Guild was advancing, and which many 

In the current Journal of the Institution of | engineers felt to be necessary and desirable. 
At first sight it might seem that these two 
President on the Professional Engineers’ |registries would overlap and that one of 
Appointments Bureau, which is being set up|them would be redundant. 
and will be governed by nominees ot the|highly probable, to say the least, that the 
Councils of the three major Institutions.|members of the Institutions will generally 
This Bureau must, under the terms of their| prefer to make use of their own registry 
charters, be a perfectly independent body,|rather than that run by the Ministry of 
and an appeal will shortly be made to the| Labour, and that preference will increase as 
members of the three Institutions to find a] confidence, both of employers and employed, 
sufficient sum for the initial costs of an office|in the 
and staff. Thereafter it is hoped that the}use. Only time will show how that works out. 
annual income-from a small registration fee | Much will depend on the ability of the direct- 
and the larger fees that will be collected from | orate of the Bureau, and not a little upon the 
members on appointment will be sufficient to | lines of development which it follows. It may 


Bureau grows with 





meet the working costs. At the same time| at first begin as no more than a registry, but 


time and energy. But even this would not 
be a complete solution of the problem. 
The element indicated for our choice might 
chance to be one which was in such short 
supply as to make it an impracticable, or 
very costly, venture. Although, therefore, 
we certainly need a far fuller understand- 
ing of the way in which advantage can 
be taken of our gradually growing knowledge 
of atomic structure, we need at the same 
time to learn some way by which new sources 
of the rarer elements can be discovered in the 
accessible portions of the earth’s solid crust 
This may seem a great deal to expect, but 
from information recently published in the 
scientific and technical Press it seems that 
these objectives may not prove impossible of 
attainment. Dealing first with the supply of 
possible alloying elements, it would appear 
from work carried out in several countries 
—Norway and Russia, for example—that 
a@ new science, geochemistry, is being 
developed in which study is made of the 
general laws in accordance with which the 
various chemical elements are distributed in 
the upper shell of the earth’s crust. We are 
told that when the rocks solidified the 
elements grouped themselves according to 
the size of their atoms, or their ions, and that 





this is found to explain the association of 


Mc TRS aS NW NDE ME IACI 











sopprement To THE ENGINEER, Janvary 12, 1945] 





CIVIL ENGINEERING WORKS IN 1944 





























ANINIZ Ze 


Hao OO 





























DNEIPER DAM, RUSSIA 
SYDNEY DOCK, AUSTRALIA 








SupreLteMENT TO THE ENGINEER, January 12, 1945] 





BRITISH MERCHANT SHIPS OF 


1944 






































im 
SRE 8 * ete sail 





: —— 
Ca. 





by ation 


ee Se ee 2 





he Evuguaciay? 











LARGE FAST OIL TANKER 
GENERAL CARGO SHIP 


FAST CARGO SHIP FOR HEAVY LIFTS 





SuP! 
— 
t 
4 
— 
ee 





8 
fe 


CN PMN 








ro THE ENGINEER, January 12, 1945] 





SupPLEMEN 1 
our — 


AMERICAN WARS}H:IPS OF 1944 



























































AIRCRAFT CARRIER ‘‘SAN JACINTO" 
45,000- TON BATTLESHIP ‘‘ lOWA*’ 
RECONSTRUCTED BATTLESHIP ‘* CALIFORNIA *’ 





SvppLeMeNt to THE ENGINEER, Janvary 12, 1948] 





LOCOMOTIVES OF 1944 















































L.N.E.R. 4-6-2 MIXED TRAFFIC LOCOMOTIVE 
4-8-2 LOCOMOTIVE FOR SOUTH AFRICA 
G.W.R. ‘*‘HALL’’ CLASS 4-6-0 LOCOMOTIVE 














x 
34 











ae 


i Suey 


ENGINEER 


THE 





33 





Jan. 12, 1945 





— 


nickel with magnesium, or of iron with 
cobalt, and so on. This theory, like others 
before it, may prove to be incomplete or 
even defective, but if it has enough of truth 
to assist the mineralogist and prospector 
to achieve their aims, a valuable step in the 
right direction will have been taken. Time 
will prove the accuracy of the theory no 
doubt, and, however difficult the task, we 
can feel confident that the goal is there 
even though the way be hard. The 
association of the .elements in the gradually 
cooling earth must have followed some law, 
and it is for us to discover it if we can. The 
right use of the substances which such a search 
may make available is another matter. As Dr. 
Moullin remarks in a recent communication 
to the Institution of Electrical Engineers : 
“ Engineering is gradually passing beyond 
the stage where the desired results can be 
achieved by ingenuity alone, and tending to 
the stage where they will have to be evoked 
logically by the human brain from the system 
of ideas which constitutes the intellectual 
edifice called natural science.” The simpler 
alloys of the elements will obviously be 
studied in this way before the more com- 
plex ones are considered, but thanks to 
the work of physicists on atomic struc- 
ture, and in large measure to the compre- 
hensive methods of X-ray analysis, we are 
learning much of the crystal lattice con- 
struction of metals and of the electric forces 
which bind the electrons in so many and 
varied fashions. If our knowledge on this 
subject were as thorough as that, let us say, 
of the electrical components of a dynamo, we 
could proceed to the design of an alloy with 
as much confidence as we can to that of an 
electric generator. The mountain top may be 
far ahead, but there are sturdy climbers on 
the way. 

Sometimes it seems that there is such a 
mass of knowledge which the engineer is 
expected to assimilate that any addition to 
it creates a feeling of dismay—indeed, a 
fear of intellectual indigestion. But engineers 
are a hardy race and one may feel sure 
that they will prove equal to any situation 
that will arise, however novel it may be. 
Such considerations do, however, stress the 
importance that our educational methods shall 
concentrate on the teaching of first principles 
and the ability to think, rather than on the 
detail of what chances to be the tech- 
nique of the day. No youthful engineer 
can possibly know the developments which 
will absorb his attention in his maturity. He 
must be ready for anything, even, as we have 
here indicated, such novel tasks as applying 
the latest physical knowledge of atomic con- 
stitution to the production of the new 
materials necessary for finding the most 
efficient way of meeting the world’s wants. 








Obituary 
ENGINEER YICE-ADMIRAL 
SIR GEORGE PREECE 


Marine in all parts of the 
country will learn with the deepest regret of 
the sudden death on Friday, January 5th, 
of Engineer Vice-Admiral Sir George Preece. 
After a very distinguished career in the Royal 
Navy, Sir George was given permission to 
retire in 1942, in order, in his own words, to 





facilitate the promotion of junior engineer 
officers. About a year later he joined the 
board of Foster Wheeler, Ltd., and took the 
keenest interest in new designs of naval 
boilers. In September, 1943, he was elected 
President of the Institute of Marine Engineers 
and he recently agreed to serve a further year 
in that capacity. 

In detailing below particulars of Sir 
George’s outstanding career, we have been 
greatly assisted by the biographical note 
published in the October, 1943, issue of the 
“ Transactions” of the Institute of Marine 
Engineers. 

Sir George was born in 1884,-and at the 
age of sixteen entered the Royal Naval Engi- 
neering College at Devonport as an engineer 
student. He soon became the head of his 
class, and he completed the full course in four 
years instead of five, gaining the Newman 
Memorial Prize of 1904. In consequence of 
the rapid progress he had made and the 
ability he had shown, he was selected for a 
higher course of training at the Royal Naval 
College, Greenwich, which he entered in 





Sir GEORGE PREECE 


1904 with the rank of Engineer Sub-Lieu- 
tenant. Two years later he was advanced 
to the rank of Engineer Lieutenant, and in 
1907 he went to sea as watch-keeper in H.M. 
battleship ‘“‘ Britannia’ of the Channel 
Fleet. In 1908 he was appointed Senior 
Instructional Officer in H.M.S. “Cumber- 
land,” a first-class cruiser, which was then 
employed as a sea-going cadet ship. His 
success in that appointment and his gift for 
teaching led to his appointment to the Royal 
Naval College, Greenwich, as assistant to the 
Professor of Applied Mechanics and Instructor 
in Machinery ign. 

From 1913 to the early part of the 1914-18 
war, Sir George saw service in H.M.S. “Lion,” 
the Flagship of the First Battle Cruiser 
Squadron, with Captain Chatfield_in com- 
mand, wearing the flag of Admiral Sir David 
Beatty. In February, 1914, he was pro- 
moted to Engineer Lieutenant-Commander, 
and he was the senior engineer officer in 
H.M.S. “Lion” when she took part in the 
battles of Heligoland Bight and the Dogger 
Bank. In the action of January 24th, 1915, 
when the. ship was put out of action, Sir 
George showed conspicuous gallantry and 
ability in the management of the propelling 
and auxiliary machinery, both during the 








battle and afterwards, and he was mentioned 
in dispatches. 

In 1916 Sir George was recalled from the 
Fleet and attached to the staff of the Engi- 
neer-in-Chief at the Admiralty, where he was 
engaged upon work in connection with the 
engining of battleships and cruisers, and more 
particularly with the design of the machinery 
of H.M.S. ‘‘ Hood,” the famous battle- 
cruiser of 42,100 tons, with turbines of 
144,000 S.H.P. In January, 1917, he was 
specially promoted to the rank of Engineer 
Commander, and in December of that year 
was appointed to the Royal Naval Engineer- 
ing College at Devonport, where he started 
the training of engineer officers. In 1919 he 
became Executive Officer of the College upon 
the appointment of Engineer Captain Lash- 
more in command. He remained at that 
post until 1921, when he again went to sea 
for two years as Engineer Officer of H.MS. 
“Delhi,” the flagship of the First Light 
Cruiser Squadron, Atlantic Fleet, wearing 
the flag of Admiral Sir James Ferguson and 
later Admiral Sir Hubert Brand. i 
that period Sir George carried out the duties 
of Squadron Engineer Officer. In 1923 he 
returned to Greenwich, where he was 
appointed to the Royal Naval College as 
Professor of Marine Engineering. 

At Greenwich, in addition to the normal 
work of lecturing to engineer officers, he 
ina ted courses for senior engineer 
officers and established a technical course for 
senior executive officers at Portsmouth. In 
1925 he was promoted to the rank of Engi- 
neer Captain. Two years afterwards he 
again returned to sea, first in H.MS. 
“Emperor of India,” and later in H.MS. 
“ Rodney ” as Fleet Engineer Officer, Home 
Fleet, on the staff of Admiral Sir Hubert 
Brand. In 1928 he was recalled to the 
Admiralty and appointed Assistant Engineer- 
in-Chief. In June, 1930, he was promoted 
to the rank of Engineer Rear-Admiral, and 
was reappointed to the Engineer-in-Chief’s 
Department. In the New Year Honours of 
1933 he was awarded the C.B. in the Military 
Division, and in 1935 became - Deputy 
Engineer-in-Chief. On the retirement of 
Engineer Vice-Admiral Sir Harold Brown in 
1936 he became Engineer-in-Chief of the 
Fleet, with the rank of Engineer Vice- 
Admiral. In 1938 he was awarded the K.C.B. 

Throughout his long and successful career 
he proved himself an outstandingly capable 
and enterprising officer, with a well-informed, 
practical, and progressive mind, and a broad 
outlook. In his Presidential Address to the 
Institute of Marine Engineers in September, 
1943, he took as his theme “ Experience 
Teaches,” and he gave a personal account of 
some of the difficulties he had experienced 
with men and machines, and his reflections 
on these happenings, and upon the training of 
marine engineers, especially for the Royal 
Navy. He was highly esteemed in the ship- 
building and marine engineering industries. 
He was a Vice-President of the Institution of 
Mechanical Engineers, a Vice-President of 
the Institution of Naval Architects, and a 
Past Vice-President of the Institute of Metals.. 
By disposition he was friendly and genial, 
loving good company and adding to its happi- 
ness, and withal a tremendous worker, paying 
the closest attention to detail. It would be 
impossible to speak too highly of the services 
he rendered to the Institution of Mechanical 
Engineers as Chairman of the Membership 
Committee. In that onerous post he made 
himself acquainted with the careers and 
qualifications of every candidate. That was 
no more than typical, for he brought the same 
thoroughness to all he did, and it may be said 
that the nervous breakdown which led to his 
sudden and lamentable death was attribut- 
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able to his devotion to duty in various spheres 
of activity. Amongst the engineers who have 
served the Admiralty, he will always be 
remembered as one of the most lovable. 





J. C. SUMPTION 


We have to announce with personal 
sorrow the death, on January 9th, of Mr. J.C. 
Sumption, who for many years was a member 
of the editorial staffs of The Ironmonger and, 
more recently, of THE ENGINEER. - His par- 
ticular duty was the editing of the market 
notes of both papers, and in that capacity he 
was well known to a large number of manu- 
facturers and merchants in the metalliferous 
industries, For a number of years he was 
secretary of the London Iron and Steel 
Exchange, and when that organisation was 
terminated soon after the opening of the 
present war, he acted as secretary of the 
National Federation of Iron and Steel 
Merchants for two or three years. At the 
time of his death he was secretary of the 
Tinplate Merchants’ Association. These 
secretaryships gave him an intimate and 
personal knowledge of the industries and their 
personnel, which was reflected in the highly 
informed work he did for the Press. He was 
blessed with a strong personality, and showed 
in all he did great firmness of purpose. He 
won, as he deserved to win, the respect of the 
industries with which he was concerned and 
of the management and staffs of Morgan 
Brothers (Publishers), Ltd., the proprietors 
of the two papers named. 








Sixty Years Ago 


MISCELLANEA 


THERE is no one subject in our issue of 
January 9th, 1885, which is of sufficient surviv- 
ing interest to merit detailed mention. A 
general review of the contents of that issue may, 
however, be of some interest.... At the Royal 
Institution, Professor Tyndall, Faraday’s suc- 
cessor, had delivered the first of a course of 
Christmas lectures adapted to a juvenile 
auditory—an annual event instituted in Fara- 
day’s time and continued te this day. Professor 
Tyndall’s subject was ‘‘The Sources of Elec- 
tricity.’ . . ~ In a paragraph we recorded the 
conclusion of the great telephone suit brought 
in the United States by the Bell Telephone 
Company against the People’s Company. The 
suit was begun in 1880 and related to the use by 
the People’s Company of telephone inventions 
alleged to have been made by Daniel Draw- 
baugh between 1867 and 1874. Drawbaugh had 
not patented the inventions, which he claimed 
to have made, and had to rely on the testimony 
of witnesses, who asserted that they had seen 
and heard through his instruments. The judge 
gave his verdict in favour of the Bell Company. 

Elsewhere in the same issue we recorded 
the growth of a movement for the representa- 
tion of Labour in Parliament. The movement 
was particularly strong in the mining districts. 
Northumberland, Durham, and South Wales 
had already selected candidates to contest the 
next elections, and at a recent meeting at 
Barnsley the Yorkshire miners had shown that 
they were determined to establish a Miners’ 
Political Association, and, like their brethren, 
to return a member to Parliament.... A note 
on basic steel serves to show that even at that 
date the Thomas and Gilchrist process was 
being developed much more extensively on the 
Continent than in the land of its origin. We 
recorded that during the twelve months ending 
September, 1884, the Continental output of 
basic steel had been 685,000 tons, whereas the 
British production amounted only to 179,000 
tons. Beitish steelmakers, we said, did not 
seem to be quite satisfied that the balance of 
advantage from the basic method was great 
enough to make it desirable for them to adopt 


Bridges 
OX January Ist last year there was 
officially opened in Tasmania the Hobart 
bridge illustrated on the opposite page. This 
bridge was built across a deep arm of the sea, 
and, presumably to avoid the expense and 
difficulty of finding foundations for a normal 
structure, it has been built as a novel floating 
concrete arch. Its chief engineer and designer 


was Mr. A. R. Knight, of the Public Works 
Department, Hobart. As our illustrations on 
this page show, there is a conventional lift 
span structure to permit the passage of ships. 
Foundations for one of its towers were found 
120ft. below water level, and this tower from 
base to top is 306ft. high. From the outer 
side of the lift span to the further shore, the 
bridge is made up of a floating concrete arch, 
3160ft. long and weighing 25,000 tons. The 


——— 


Civil Engineering in 1944 


No. II-—(Continued from page 17, January 5th) 


6ft. 6in. footpath. The floating arch is made 
up of a total of twenty-four concrete pontoons 
weighing about 1000 tons each. The pontoons 
were fixed rigidly together to make two 
half arches, which were towed to tho site 
and linked together by pins. One of the 
engravings shows the triangular steel frame 
at the point of junction of the lift bridge 
section and the arch, This floating structure 











bridge carries a roadway, 30ft. wide, and a 


has a clearance above water of 4ft. 6in. and 





LINKING FLOATING ARCH TO LIFT SPAN PIER 


a parapet 4ft. 6in. high gives further protec- 
tion in rough weather. 

In New South Wales a seven-span railway 
bridge across the Hawkesbury River, on the 
main Adelaide and Brisbane line, is being 
replaced. The old bridge was found to have 
structural defects. Foundations for the 
piers of the new bridge, which will have spans 
347ft. 6in. long, were completed during the 
year, and one or more of the ns was 
floated into position by the help of the tide. 











it in preference to the acid process. 
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HOBART BRIDGE, TASMANIA 





An accompanying engraving shows the old 
bridge on the right and a span of the new 
bridge being placed in position on the left. 


Docks 


Two very large docks were brought nearly 
to completion during 1944. One is at Cape 
Town, South Africa, and the other at Sydney, 
Australia. Both were originally conceived 
to serve peacetime ocean liners, but such 
dimensions were later fixed as to make them 
suitable to take the largest British battle- 
ships afloat or projected. 





REPLACEMENT OF HAWKESBURY RIVER BRIDGE, 


The Cape Town dock, apparently slightly 
the larger of the two, is reported to have an 
overall length of 1248ft., an interior length 
of 1181ft., a width at entrance (coping level) 
of 148ft., a width at cope level of 156ft., a 
depth (coping to floor) of 56}ft., and a 
depth of water over keel blocks of 40ft. at 
L.W.O.8.T. and 46ft. at H.W.O.8.T. Recla- 
mation of land at the site started in April, 
1942, and laying of concrete for the walls was 
begun in 1943. In all, the dock will require 
314,000 cubic yards of concrete, whilst 
926,000 cubic yards of mud, sand, and rock 








New SouTH WALES 





have had to be excavated. The cost is esti- 
mated at about £2,500,000, and in considera- 
tion of the fact that the dock is being con- 
structed to larger dimensions than were 
originally contemplated, the British Admir- 
alty is contributing about £750,000 to the 
cost. In addition to the caisson, which will 
close the dock, there is a second similar 
caisson able to be placed in alternative 
positions to divide the dock into two com- 
partments, with lengths of 477ft. and 678ft. 
or 438ft. and 717ft. respectively. 

The Sydney dock, illustrated under con- 
struction in thé Supplement, is reported to 
have an interior length of 1030ft., with a 
width of 154ft., and a depth at L.W.O.S.T. 
of 42ft. and at H.W.O.S.T. of 48ft. It is 
sited between Garden Island and the main- 
land, which have been linked together by 
the construction work. The site was chosen 
in 1939 by Sir Leopold Savile, of Sir Alexander 
Gibb and Partners, of Westminster, who are 
the consulting engineers for the scheme, and 
on the outbreak of war in the Far East the 
work of construction was pushed very 
vigorously forward. Much of the machinery, 
including the main pumps, travelling cranes, 
and power capstans, was made in this 
country. The dock is expected to be com- 
pleted this year. 

Another dock, apparently with smaller 
dimensions, suitable for the accommodation 
of cruisers, was completed during the year at 
Brisbane. Its cost was about £1,000,000 in 
Australian currency. 


Dams 


One of the engravings in the Supplement 
to this issue shows the state of the great 
Dneiper dam in Russia. This dam, the pride 
of the country, as one of the earliest works 
directed towards the industrialisation of the 
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state, was completed in April, 1932. It was 
heavily damaged by the Russians themselves 
when the German advance in 1941 reached 
and overran the Dnieper area. During the 
past year repair work was put in hand. 

The designed output of the power station 
of the dam was 560,000 kW, but the annual 
output was limited by the small capacity of 
the reservoir above the dam at 3000 million 
cubic metres. Before the outbreak of war 
plans were in existence for the construction 
of an additional and larger reservoir at 
Kremenchug, but the work had not been 
begun. The dam is of gravity form, curved 
to a radius of 600 m. Its length is 760 m., 
and maximum height from foundations 
62 m. Movable weirs were arranged on the 
top of the dam and the forty-seven spillway 
openings, each 13 m. wide, could be closed 
by Stoney gates. To judge by the engraving 
in the Supplement, much of the actual dam 
structure is intact, but no doubt most of its 
equipment will need to be replaced. 

In Egypt plans for remodelling the Esna 
barrage were completed during the year by 














Olt WELL. DRILLING RIG 


the consulting engineers, Sir Murdoch 
MacDonald and Partners, of Westminster, 
and the contract was awarded to Sir Lindsay 
Parkinson and Co., Ltd. This barrage, 
situated 160 kiloms. downstream of Aswan and 
completed in 1908, is used to raise the water 
level at irrigation canal heads whenever the 
flood level in the river is insufficiently high 
It consists of 120 arch spans, 5 m. wide, with 
piers, 2 m. wide, and abutment piers, 4 m. 
wide, at every tenth opening. The piers are 
spanned by arches carrying a roadway, 6 m. 
wide. As the river bed consists of sandy silt 
extending to a great depth, a rock foundation 
was out of the question. The barrage is 
carried on a masonry raft and protection 
against “ piping ” is afforded by two rows of 
cast iron piles near the upstream and down- 
stream edges of the’floor. Though designed 
to hold up a head of only 1-50 m., it has 
actually held 2-65 m. For the purpose 
vertical timbers are fixed in the openings 
above the gates. This makeshift arrange- 
ment is unsatisfactory ; in exceptionally low 
floods the head held is insufficient; and 





severe erosion of the dry rubble apron down- 
stream occurs when a high head is held. By 
remodelling, the barrage will be fitted, in 
addition to its former use, for summer regula- 
tion when the irrigated basins have been 
converted to perennial irrigation. 





New gates are to be erected to increase their 
total height from 6-50 m. to 9:00 m. The 


an abstract of which we printed in our issue 
of December 15th, further particulars were 
given. Exploration for oil in this country 
was begun during the last war, but was not 
carried on with much vigour until the passing 
of the Petroleum Production Act of 1934 
regularised large-scale exploration and deve. 
lopment. Under the war programme 390) 





TYPICAL Ol. PUMPING INSTALLATION ATAWELLHEAD 


masonry floor will be extended downstream 
by 45-8 m. and the bed protected for a 
further distance with concrete blocks. Up- 
stream the floor is to be extended by 12-75 m. 
and there will be additional cut-offs, both up 
and downstream. The piers and arches will 





WELLHEAD IN RURAL SCENERY 


be lengthened so as to increase the roadway 
width from 6 m. to 8 m. 
A British Oilfield 

Late in September it was announced that 
an oilfield in Britain was yielding 100,000 
tons of oil per year, from a depth of 2200ft. 
The crude obtained provides raw material 
for the production of petrol and lubricants, 
including aviation grades and also paraffin 


waxes. 





Tn a paper which Dr. Southwell read before 
the Royal Society of Arts on December 6th, 


wells had been drilled up to December 6th, 
last, of which 244 are producing oil. In one 
district there is one well to every 24 acres, 
and in another one well to every 3 acres. 
Wells have been drilled and put on produc- 
tion in as short a time as seven days from the 
start of drilling. The bore-holes are lined 
to the top of the oil sands with steel casing 
cemented in place. Drilling into the oil sand 
is then completed and a lining to hold back 
any caving runin. There follows the installa- 
tion of 2in. tubing, with a working pump 
barrel at the bottom. The plunger of the 
pump working in the barrel is operated by a 
gin. rod from a beam at the surface rocked 
by @ silent 2-5 H.P. electric motor. Oil 
from forty or more of such wells is collected 
through pipes buried under the soil to a single 
gathering station for preliminary treatment, 
and eventual transmission to a refinery. 
Once the drilling operations have been com- 
pleted and the tackle removed, the permanent 
installation above each well is so small as to 
have no harmful effect upon the rustie appear- 
ance of the countryside and scarcely inter- 
feres at all with agricultural operations. 








The War- Against U-Boats 


THE joint monthly statement relating to 
U-boat warfare was issued on Wednesday, 
January 10th, under the authority of Mr. 
Churchill and President Roosevelt. It states 
that the German U-boat warfare flared into 
renewed activity during December, 1944. This 
is but another index that the European War is 
far from over. Increased losses in Allied mer- 
chant craft have been officially recorded as a 
result of the U-boats’ spurt last month. Despite 
these the United Nations regularly continue to 
supply their é¢xpanding armies over the world, 
enabling them to resist the attackers or drive 
beck the foe. The Allies continue to sink the 
enemy undersea craft in widely separated parts 
of the Atlantic. The announcement of the 
recent landing of enemy agents from a U-boat 
on the Maine coast is yet another indication 
that the menace of Germany’s undersea fleet is 
real and continuing. 
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Signalling Equipment 
MN\HE Signals branch of the Army has made 
considerable advances during the war. 
Modern transmission techniques for multi- 
channel telegraphy and telephony have been 
adapted to the special needs of an army in 
the field, and robust portable equipment has 
been devised. All British telegraphs are now 
based on A.C. transmission. Standard equip- 
ment is the voice-frequency telegraph, which 
gives one speech and one duplex telegraph 
channel over any audio telephone circuit. 
Frequencies used are odd multiples of 60 
cycles per second. Multi-channel units are 














INFANTRY WIRELESS PACK 


also used, giving ten speech circuits on four 
wires. 

The Germans appear to have begun the 
war with much more complete wireless equip- 
ment than ours, particularly light portable 
infantry sets. Our leeway has, however, 
been more than made up. The transmitter 
illustrated on this page takes the form of an 
infantry pack and weighs 6} lb., to which 
must be added 6 Ib. for the battery. With a 
4ft. rod aerial, it provides a range of } mile. 
A larger set suitable for linking artillery 
regiments and batteries and for general use 
within a division is a general-purpose low- 
power transmitter receiver with both radio- 


station can come into use within 3 hours of its 
arrival at a chosen site. 


Gyro Gunsight 


A development during the year which 
greatly improved the performance of fighter 
aircraft in air combats was the fitting of a 
new “ Gyro ” gunsight, a device that permits 
pilots to open fire effectively at speeds of 
400 m.p.h., ranges of over 400 yards, and 





angles of deflection formerly considered 
impracticable. On the sighting head there 
is @ glass screen on which the pilot sees a 
graticule, and through which he sees the 
enemy aircraft. The adjustment of a lever 
“informs ”’ the device of the type of aircraft 
that is to be attacked. During the attack 
the pilot operates a twist grip on the throttle 
control to adjust the diameter of the graticule 





just to contain the wing span of the enemy 














WIRELESS SET FOR GENERAL DIVISIONAL USE 


telephony and continuous wave facilities. As 
it weighs only 36} Ib., it is easily portable, and 
it provides a continuous wave range of 
20 miles and telephony range of 10 miles, 
with a 12ft. aerial. Other sets intended for 
installation in single vehicles provide ranges 
up to 100 miles, whilst for communication 
over very wide areas and distances up to 
1000 miles at speeds of 200 words a minute, 
there are mobile “Green Arrow” stations 
carried on two articulated vehicles, two 





lorries, and a power supply trailer. Such a 





aircraft. A central spot is kept in line with a 
vital part of the enemy. The sight mechanism 
makes all other adjustments necessary to 
secure hits when the gun button is pressed. 


Air Warfare and Projectiles 


The growing superiority of the Allies in the 
air led the Germans during the year to bring 
into use two weapons that had for some time 
been under development—the flying bomb and 
the rocket bomb. From June 18th onwards 
London was subjected to heavy attack by the 








use of flying bombs, the first of Hitler’s much- 
vaunted secret weapons. Attack by this 
weapon did not wholly end when the sudden 
advance of the Allied Armies across France 
overran the sites from which the projectiles 
were launched, but was continued in desul- 
tory fashion by the use of aircraft fitted with 
launching gear and operating over the North 
Sea. The story of the vigorous measures 
taken to counter the attack has been told 
elsewhere. It is our purpose here not to deal 
with the “battle of the flying bomb,” but 
with the design of the weapon itself. 


Flying Bomb 








The bomb soon revealed itself to Londoners 











AMERICAN FLYING BOMB 


and the population of the country south and 
south-east of the city as a type of small 
pilotless aircraft flying a straight undeviating 
course at a low altitude. But it was some 
time before details of its construction were 
revealed, and its method of propulsion, its 
most interesting feature, was made known. 
The bomb is built almost entirely of light 
steel sheet, and is made up of several sections 
for ease of transport and erection at the 
launching site. Its engine consists of a crude, 
but effective, jet-propulsion unit, with a very 
high power-to-weight ratio and extreme 
simplicity of design, mounted above and to 
the rear of the main fuselage. A long duct or 
tube made of thin mild steel sheet has at its 
front end a grill—see illustration—holes in 
which are closed by small spring shutters 
adapted to open inwards. At the rear end the 
tube is open and under the influence of air 
pressure when in flight the spring shutters tend 
to remain open. Petrol, the fuel used, being 
injected into the tube behind the grill 
through a system of nine nozzles, is ignited, 
and the consequent explosion creates suffi- 
cient pressure to close the spring shutters. 
All the hot products of combustion thus 
escape rearwards along the tube, providing 
a forward impulse on the bomb. The dimen- 
sions of the tube are so contrived that it 
amounts to a “tuned exhaust,” the principle 
of which has sometimes been applied experi- 
mentally to increase the output of conven- 
tional internal combustion engines, but has 
never come into wide use. As a result of the 
use of this principle, the escape of the hot 
gases creates a suction effect behind the 
grill; the shutters open; a supply of fresh 
air is drawn in ; and on the injection of more 
petrol a new explosion occurs. For starting, 
the engine needs a sparking plug, but once 





the tube becomes heated the constant repeti- 
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tion of the cycle becomes automatic, and the|scope assembly, driven by compressed air|those areas on which flying bombs landed. 
thrust impulses follow one another at a rate|from two spherical wire-wound air bottles.| The bomb carries a warhead weighing 
of about forty-five per second. The resulting| Any deviation of this device from its initial} nearly 2000 1b. A small number were fitted 
violent vibration, damped by mounting the | setting during a long flight is countered by a| with radio equipment for emitting a signal 
engine on the craft in a shock-absorbing| magnetic compass fitted in the nose of the! during the latter part of the flight, so that 
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manner, was felt by all those over whom a 
flying bomb passed. This ingenious engine 
gives a thrust of about 600 Ib., equivalent to 
that provided, by a conventional engine of 
600 H.P. Its weight is only about one-quarter 
of that of an ordinary engine. But the effi- 
ciency is so low that eight times as much fuel 
is used per horsepower-hour. Such an engine 
propels the bomb at about 360 m.p.h. 

For maintaining the bomb in steady flight 
there are control surfaces at the tail, operated 
through pneumatic servo-mechanism. Main 
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ARRANGEMENT OF FLYING Boms 


machine. This mechanism is pre-set for 
height of flight and for direction. Range is 
determined by a small windmill in the nose, 
the revolutions of which are counted by an 
electrical device. When a predetermined 
number of revolutions has been made, the 
control gear is so locked that the craft is 
pushed into a steep dive. As an apparently 
unintentional consequence of this sudden 
alteration of course, petrol is thrown to the 
top of its tank, starving the engine of fuel 
and producing that “cut-out” so unpleas- 





control is vested in a freely pivoted gyro- 
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the point at which the bomb fell could be 
estimated. The following table gives some 
particulars of the bomb :— 


Overall length ... 25-376ft. 
Length of body... ... 21- 5ft. 
Maximum diameter ... 2+ 7ft. 
Length of power unit ... ... 11-25ft. 
Maximum diameter of power 
Wing s Lia tehts “ceed p51 AONE 
Span oftailplane ... ... ... 7-4ft. 
Total weight, fuelled and ready 

fortake-off ... ... ... ... 47001b. 
Weight of warhead ... Nearly 2000 Ib. 
Capacity of fuel tanks 150 gallons 


Late in the year it became known that the 
Americans had produced a flying bomb. It 
is seen in an accompanying illustration, from 
which the general similarity to the German 
weapon will be observed. The bomb is 
shown mounted on its launching ramp, which, 
it is said, can be erected in four days instead 
of the thirteen necessary, so it is reported, for 
the erection of the German type. 

(To be continued) 








A Laguip Furts Lasoratory.—Plans for the 
construction of a synthetic liquid fuels research and 
development laboratory by the Bureau of Mines at 
Bruceton, Pa., have recently been announced, 
following a conference at which the Bureau’s long- 
range study of producing petrol and other essential 
fuels from coal and oil shale was discussed. It has 
been stated that the various structures comprising 
the laboratory—the most modern of its type in the 
world—should be ready for occupation before the 
end of 1945. The various units in the laboratory 
and other facilities will occupy about 7 acres and 
will include three large buildings, a power-house, and 
several smaller service buildings. This latest 
development in the Bureau of Mines research pro- 
gramme is to be known as the Research and Develop- 
ment Laboratory for Synthetic Liquid Fuels, and 
should not be confused with demonstration pilot 
plants which the Bureau will build later to demon- 
strate two methods for producing petrol and other 








valuable products from coal. 
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Shipbuilding and Marine Engineering 
in 1944 


No. I 


ys close of the year 1944 saw some 
important changes in the shipbuilding 
and marine engineering position. For the 
first time in five and a quarter years of war, 
statistics relating to the war effort of the 
United Kingdom were published, and gave a 
clear indication of the magnitude of the task 
undertaken by our merchant shipbuilding 
industry. The effort made during the present 
war has outstripped that of the last war, and 
it was shown that the tonnage of merchant 
vessels constructed in the United Kingdom 
in the years 1940-43 averaged nearly 
one-fifth more than in the years 1915-18. 
In the maiu, the vessels constructed . were 
limited to those types which could be most 
rapidly produced and which served immediate 
war wn most usefully, but many of these 
ships were of types specially designed to 
meet particular operational and other war 


needs, such as the carrying and lifting of |_ 


very heavy and awkward cargoes, ships 
which were not easily adaptable to the 
methods of mass production. 

The designed programme for 1944 was 
carried out in spite of the heavy and increas- 
ing demands for naval sihpbuilding, made 
necessary by landing operations, and in face 
of the difficulties of black-out working and 
the very large amount of repair work of all 
kinds which had to be dealt with. During 
certain parts of the year the repairs to 
merchant ships occupied more than half the 
man power available for merchant work. 
That was the outcome not only of enemy 
attack by submarine and mine warfare, but 
of the abnormal weather which was encoun- 
tered in the high latitudes frequented by the 
convoys to and from North America and 
Russia. At one particular period it is 
recorded that more than 2} million gross 
tons of merchant shipping were in hand for 
repair. Towards the end of tiie year the 
amount of repair work fell off, but there was 
much to do in preparing ships for future 
campaigns, for just as when ships going into 
Arctic waters had to be specially strengthened 
against heavy weather and ice, so ships 
destined for service in the Pacific had to be 
modified to meet tropical conditions. All 
these diverse influences tended to hold back 
somewhat the attainment of a larger output 
of merchant ships than was achieved in 1943. 

The following table gives the official figures 
for the numbers of new merchant vessels 
completed in the United Kingdom during the 
present war. They include tankers and ships 
of 100 gross tons and over No official figure 
is available for the year 1944, but the total 
output is likely to be not less than that of 
the preceding year. 


New Merchant Vessels Completed in the United Kingdom 


Year. Gross tons. 
1939, September to December 243,000 
1940, January to December ... 810.000 
1941, ditto 1,158,000 
1942, ditto . 1,302,000 
1943, ditto 1,204,000 


In the years enumerated in the above table 
the greater part of-mercantile construction 
comprised standard cargo carriers of 10,000 
deadweight tons carrying capacity, equipped 
with reciprocating steam engines and boilers 
or oil engines, and designed for speeds of 
round about 11 knots. During 1944 an 
increased number of faster ships, both cargo 


examples of these ships are given in one of 
to-day’s Special Supplements. 
Shipping Losses 

Although figures with regard to shipping 
losses were published in the early months of 
the war, that practice was discontinued, as 
it was thought advisable to deprive the 
enemy of all such information. Only late 
in 1944 were statistics, which gave some idea 
of the losses of merchant ships sustained from 
all causes, including enemy action and marine 
risk, made available. The figures given in 
the table which follows are for ships of all 
tonnages :— 


shipping companies, licences being granted 
for the construction of such ships to replace 
lost ships. About half of the faster cargo 
liners and tankers completed during the year 
were taken up by shipping firms. 

Towards the end of last year it became 
known that British shipping companies 
could now contract with shipbuilders for the 
building of passenger liners where berth 
capacity of a suitable kind became available. 
Although the condition for obtaining a 
licence to construct stipulates that the vessel 
shall be useful for war service, it is under- 
stood that a somewhat more liberal inter- 
pretation of this condition is now being 
taken, it being fully realised that passenger 
liners have performed very good work as 
transports and hospital ships. It is well 
known that certain shipowners have been 
working for some time past on plans for new 
tonnage to replace the ships they have lost, 
and if the increased cost, amounting, it may 





be, to about double that of 1939, can be faced 
construction can shortly begin. All shipping 


Losses of Ships from Ali Causes 























British. Allied. Neutral. Total. 
Year. — — 
Thousand Thousand Thousand Thousand 
Number. | gross tons.| Number. |gross tons. | Number. | gross tons.| Number. | gross tons. 
1939 (September 
to December)... 158 498 17 90 146 347 323 935 } 
a 728 2725 201 822 416 1002 1345 4549 | 
BO dita ct3- dad 892 3047 344 1299 183 347 1419 4693 
Soe ta0 22. 2: 782 3695 987 4394 90 249 1859 8338 
WORE entree “ade 631 1678 388 1886 63 82 812 3646 

















It seems likely that the figures for 1944 
will be smaller than those for 1943. Right 
from the beginning of the war, convoy and 
other defensive measures for the defence of 
merchant shipping were introduced and 
extended. The table shows that severe losses 
were suffered from 1940 until the early 
months of 1943, when our countermeasures 
became effective. 

Some idea of the losses sustained may be 
gained from a consideration of the size of our 
ocean-going fleet before the war and its size 
at the end of 1943. At the beginning of this 
war our commercial fleet, including tankers, 
included 17} millions of tons of vessels of 
1600 gross tons and over, or about the same 
as at the beginning of the last war. The 
losses which occurred from September, 1939, 
up to the end of December, 1943, were to a 
large extent met by the production of 
4} million gross tons of shipping in the 
United Kingdom shipyards, by production 
of ships in Canadian yards, by the purchase 
and temporary acquisition of ships, both 
existing and new, from the United States and 
other countries, and from ships captured. 
Nevertheless, during this time the losses 
exceeded the gains, and the size of the 
merchant fleet under the British flag at the 
end of 1943 was about 15} million gross tons. 
If, however, allowance is made for the ships 
which will be returnable to other flags, the 
British total becomes 13} million gross tons, 
or @ fall of 23 per cent. If, on the other 
hand, we take the ocean-going fleet on the 
British and Colonial registers alone, the fall 
reckoned over the same period is about 29 per 
cent. Since the beginning of 1944 and 
throughout that year the position improved. 


The Replacement of Ships 


The task of replacing the ships already 
sunk has now been begun and during 1944 
many British shipowners were allotted 
replace tonnage. Included in last year’s 
shipbuilding programme, fully half of which 
was built for operation by the Ministry of 
War Transport, were many mercantile vessels 





carriers and tankers, was built. Some 


firms should now be able to lay down their 
plans, but in some quarters some hesitation 
results from uncertainty as to the degree in 
which sea travel may be affected by air 
travel, and what in post-war years are likely 
to be the claims of fast luxury travel as 
against cheaper travel with simple accom- 
modation at a more moderate speed. 
The Organisation of the Shipbuilding Industry 
At the beginning of last month it was 
announced by the First Lord of the Admiralty 
and the Minister of War Transport that a 
Shipbuilding Advisory Committee had been 
set up to advise them on all matters relating 
to priorities for building as between different 
types of merchant vessels and the allocation 
of shipbuilding facilities between British, 
Allied, and neutral shipowners. The Com- 
mittee will have regard to the promotion of 
co-operation among shipowners and ship- 
builders in the ordering of new tonnage and 
to the arrangements most likely to contribute 
to the well-being, efficiency, and stability of 
the shipbuilding industry. This new Com- 
mittee is to remain in being through the 
transitional period from war to peace 
economy. The Committee has already met 
under the chairmanship of Sir Cyril Hurcomb. 
The Chairman and the shipping representa- 
tives were nominated by the Minister of War 
rt and the representatives of the 
shipbuilders and the shipbuilding operatives 
by the First Lord of the Admiralty. Shortly 
before this announcement the General Council 
of British Shipping and the Shipbuilding 
Conference had drawn up a scheme for the 
regulation of shipbuilding orders at the 
invitation of the Government. A carefully 
considered scheme has been worked out, 
which, it is anticipated, will be carefully 
considered by the Shipbuilding Advisory 
Committee. Towards the end of the year 
Sir Amos Ayre, who throughout the war 
acted as Deputy Controller of Merchant 
Shipbuilding and Repairs and Director of 
Merchant Shipbuilding at the Admiralty 
under Sir James Lithgow, Controller of Ship- 





ordered to the requirements of. private 





building and Repairs, was allowed to return 
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to the chairmanship of the Shipbuilding Con- 
ference, where his wide knowledge and 
experience will be of great use. 


oteworthy Wartime Ships 

In the course of the year the Admiralty 
released brief particulars of all the merchant 
ships constructed in British yards since the 
beginning of the war. The majority of these 
ships were, as we have previously recorded, 
cargo carriers of the 10,000-ton deadweight 
carrying capacity. This design, we may recall, 
was the basis of the “Ocean” type cargo 
vessels built for the British Government in 
America, and the “ Fort ” type in Canada, and 
it was followed by the American “ E.C. 2” 
type. In this category of cargo ships both 
steamers and motorships are to be found. We 
show one of these general cargo ships fully 
loaded for sea, including deck cargo, in one 
of our Supplement pages. In 1944 ships of 
this type were completed as partially 
refrigerated vessels, with refrigerated hold 
capacities up to 250,000 cubic feet. 

During the year many faster ships were com- 
missioned both for operation by the Ministry of 
War Transport and by private shipping firms. 
Several of them were fully refrigerated, 
with hold capacities up to 500,000 cubic feet. 
Again the full resources of our marine engine 
works were called for, and both geared steam 
turbine machinery and oil engines were built 
for the engining of these faster ships. 

In the structure of the hulls use was made 
of prefabricated parts, which were often 
supplied by outside firms, having a remark- 
able degree of accuracy. In shipyards suited 
to their use the shops were laid out for fabri- 
cation methods, and electric seam welders 
and gas cutters were put down. Welding was 


Supplement pages. Two such ships were con- 
structed by Vickers-Armstrongs, Ltd. The 
first, the “Empire Elaine,” is equipped 
with a standard Doxford three-cylinder oil 
engine, while the second, the ‘ Empire 
Viceroy,” while following the same general 
design as regards hull design and lifting gear, 
is fitted with steam propelling machinery 
by Richardsons, Westgarth and Co., Ltd., 


ing completion oil-electric propulsion has 
been chosen, as it has permitted our leading 
electrical engineering firms to give some 
assistance in providing new sources of supply 
for marine propelling machinery. 

Last summer brief particulars were 
released of the high-speed blockade running 
ships, which were used in the winter of 
1943-44 to carry special cargoes between the 








comprising geared steam turbines taking 
steam from Foster Wheeler water-tube 
boilers. The machinery, as our illustration 
indicates, is placed aft, and the boilers are in 
a slightly raised position aft of the turbines 
and gearing. As will be seen from the photo- 
graph we reproduce, a considerable amount of 





deck cargo can be carried. In this particular 








PRE-FABRICATED BRIDGE HOUSE 


freely employed in cases where strength 
could be increased or building time cut 
down. Among the ships of recent months 
are several fitted with special lifting 
devices. In the case of crane ships either a 


30-ton or a pair of 50-ton derricks is pro- 
vided, or in the larger faster ships specially 
designed for carrying locomotives and rolling 
stock, tugs; and other awkward heavy 
cargoes, three 120-ton derricks are employed. 
One of these ships is illustrated in our 











instance several small tugs and “ puffers”’ 
are being carried on deck. On her maiden 
voyage the “Empire Viceroy” visited 
Mediterranean and Indian waters and on her 
return from America she brought back a very 
large deck cargo of 80ft. timber piles. 

The third ship on our Supplement page is 
one of the large fast tankers, which have 
recently been completed. This type of vessel 
can be built either as a steamer or motorship, 


BLOCKADE RUNNER “GAY VIKING ’ 


port of Lysekil, in Sweden, and ports on the 
East Coast of England. Five ships were so 
used, and they included the “‘ Master Stand- 
fast,” ‘‘ Nonsuch,” ‘“‘ Hopewell,” ‘Gay 
Corsair,” and ‘‘Gay Viking.” Only one 
of these ships, the first named, was captured 
by the enemy. They were designed ard built 
by Camper and Nicholsons, Ltd., of Gosport 
and Southampton, and were originally 
intended for naval service, two having 
already been commissioned when the new 
instructions for this special service were 
received. They were immediately converted 
for commercial service, and in this work 
Amos and Smith, of Hull, assisted the 
builders by converting two ships. The 


22ft., and all the cargo is carried in holds 
arranged forward and aft of the engine-room, 
which is some distance aft of amidships. The 
hulls are of composite design, wood and steel 
being employed, while the deckhouse is 
formed of plywood. In all about twenty 
persons, including the officers and crew and 
important passengers, were carried. The 
propelling machinery comprises a_ three- 
screw arrangement of  sixteen-cylinder 
Paxman-Ricardo “V” type oil engines, 
driving a 2 : 1 reduction and reverse gear-box 
through a Bibby flexible coupling. The 
gear-boxes are of the Wilson pattern and 
were made by the Self-Changing Gear Com- 
pany, of Coventry. Good silencing arrange- 
ments for the exhaust had to be made and 
water injection to cool the exhaust is used. 
Special alloys were used for the engine-room 
and under-water fittings and for the propeller 
shafts heat-treated “K” monel metal is 
employed, which, compared with high-tensile 
bronze, reduces the shafting weight to about 
one-half. 
(To be continued) 








Brazu’s Russer Propuction.—Statistics 
recently published by Foreign Commerce Weekly 
show that rubber production in Brazil during the 
first six months of 1943 amounted to more than 
15,000 tons. The goal for the year was 30,000 tons 
and that for 1944, 40,000 tons. Between January 
and November, 1943, Brazil exported 5201 tons of 
tyres, of which the United States purchased 50-5 
per cent., it is said. The rest of the exports went 
largely to South Ameriean countries, with neglig- 





and in some tankers which are now approach- 


ible amounts going to the Union of South Africa, 





length is about 110ft., with a beam of 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Bolivian Tin Mining 

The economics of tin-mining in Bolivia 
have recently been frankly presented in a pamphlet 
by Mr. William W. Tamplin, technical controller 
of Patino Mines and tees Consolidated, Ine. 
The comments made by . Tamplin have been 
reprinted in the December, 1944, issue of Tin, the 
official bulletin of the Tin Producers’ Association. 
Dealing with the question of mineral wealth, Mr. 
Tamplin says that one popular misconception which 
is frequently expressed in some quarters is that 
Bolivia’s future depends upon the conservation 
henceforth of her mineral resources. It is stated 
that in the past these have been removed from the 
country, largely by foreign exploitation, without 
adequate return to Bolivia. But the wealth repre- 
sented by Bolivia’s mineral resources, Mr. Tamplin 
comments, exists only in the margin between the 
cost of production and the selling price of the com- 
mercial product, Unless an ore mineral can be 
mined, treated, and the concentrated product sold 
at a profit, it simply does not constitute a mineral 
resource. In the past, economic factors in Bolivia 
and the world at large have combined to produce 
conditions under which either portions or all of the 
mining industry in Bolivia could not operate profit- 
ably. In the case of the tin industry, the largest 
producer, Patino Mines and Enterprises, continued 
operating at a loss for a number of years. It did 
this, however, only in anticipation of a time when 
the combination of conditions would again permit a 
profit and a fair return on the capital investment 
over the period. If the mining industry generally 
was at any time faced with conditions which pre- 
cluded the possibility of present or future profits, 
it would cease to exist, and so would the mineral 
resources of Bolivia. On the subject of profits and 
prices, Mr. Tamplin says that with present tin 
prices, which are comparatively high throughout 
the world, it is probable that 50 per cent. or more of 
Bolivia’s current tin exports are being produced 
and sold either without profit or at a loss. Except 
in the case of two or three favoured producers, the 
present situation is such that any decrease in the 
price of tin, any increase in taxes or wages, or any 
other increase in costs would produce or increase 
operating losses. Unless this portion of the industry 
can anticipate an economic change for the better 
within a relatively short period, it will be unable to 
justify further operations. In the case of the few 
more favourably situated producers, the margin 
between present operating profits and possible loss 
is so small that a great deal of preoccupation and 
concern is apparent and justified. If Bolivia is 
not to be faced with economic chaos shortly after 
the conclusion of the war, or possibly sooner, 
intelligent action will have to be taken. As far as 
metallurgical improvements are concerned, the 
industry as a whole is eager to incorporate them 
into current metallurgical practice as fast as their 
value is demonstrated, providing that the economic 
outlook justifies the additional capital expenditure 
required. There are several notable improvements 
that are to be effected in Bolivia which will permit 
the treatment of lower-grade ores, and, other costs 
remaining equal, will add to the ore reserves and 

the mineral resources of Bolivia. 


The Pig Iron Market 


At the present time the requirements of 
consumers of pig iron are generally less than they 
were, and for the most part producers are able to 
provide adequate supplies. But stocks of high- 
phosphorus pig iron are on the small side, and if 
there should be any greatly increased call for this 
description, it would entail the starting up of addi- 
tional furnaces. The coke situation does not appear 
to have deteriorated further, but the present 
stringency of supplies would doubtless create some 
difficulty in putting more blast-furnaces into opera- 
tion. With regard to the activities of the foundries, 
some of the general engineering foundries are still 
engaged in the production of special castings for 
war purposes, but pressure on them has lessened, 
and many of them could now comfortably take 
new business. The light foundries are now experi- 
encing busier conditions than have ruled ‘or some 
months past. Their increased activity has been 
brought about chiefly by the relaxation of restric- 
tions on certain domestic goods, building, and heat- 
ing requirements. The output of hematite con- 
tinues to be restricted, and at present there is little 
indication of any increase. In some districts a 
slight increase in business in low and medium- 
phosphorus pig irons may be noted, but there 
appears to be no difficulty in meeting the present 
demand. The textile machinery industry does not 
at the moment ap to be making much increased 
request for pig iron, but the prospects are that 





Export quotations are f.o.b. steamer 


additional quantities will be required by this 
industry as its recently concluded plans develop. 
The market in ferro-alloys has been experiencing 
quiet conditions in the past few weeks, and foundries 
have no difficulty in obtaining the supplies they 
require. There has been a reduction in the price 
of ferro-tungsten. 


Scotland and the North 


There has now been a general resumption 
of work in the Scottish iron and steel industry, 
following the New Year holiday period. In some 
cases the holidays this year were somewhat pro- 
tracted in order to allow more time for maintenance 
and overhaul of plant than has been possible in the 
earlier years of the war when much more pressing 
conditions prevailed. Although recent operations 
in Western Europe have emphasised the need for 
retaining wartime conditions in the iron and steel 
industry, the present capacity of the works is not 
employed to the full. It seems likely that this 
state will continue until such time as it is possible 
to relax restrictions sufficiently to permit additional 

roduction for civilian purposes and export trade. 

he demand for additional shell steel has resulted 
in some increase of business, but in several other 
directions the call for materials directly connected 
with the war effort is now diminishing. Activity 
in ship plates continues to be restricted, but locomo- 
tive and rolling stock material is in increasing 
request. The demand for permanent way equip- 
ment also shows greater activity, and the recon- 
struction plans recently announced by the railways 
make it apparent that this demand will become more 
insistent in the near future. The re-rollers still find 
it difficult to obtain new business to follow up war 
contracts which have now been completed. For 
small bars and sections there is at present a limited 
demand, though in reinforcing rods a reasonably 
good amount of business is being transacted. The 
sheet works in Scotland are well employed, and in 
some instances it seems that orders will be carried 
over to the second period of this year. The pre- 
vailing demand from them is mainly for sheets of 
light and medium gauges. The Scottish ironworks 
find only a limited request for best iron and Crown 
bars, and the demand for Nos. 3 and 4 bars has 
also declined. Business in the Lancashire iron and 
steelworks is relatively quiet. Moderately good 
tonnages of steel bars are being taken up by the 
heavy engineering concerns, and the locomotive 
builders are absorbing reasonable quantities of 
plates. In light plates, business has declined 
during recent weeks. The sheet works continue 
to find a steady demand for their output. Colliery 
material is providing a fair amount of business, but 
there is not at present much request for special 
alloy steels. On the North-West Coast most works 
are quite actively employed. Recently, good busi- 
ness has been transacted in steel rails, and a 
moderate demand for bars and sections is main- 
tained. The contracts placed should ensure a con- 
tinuation of the prevailing active conditions. 


The North-East Coast and Yorkshire 


Although business has been generally 
decreasing during the last few months, the iron and 
steelworks on the North-East Coast have begun the 
year with a reasonably good volume of orders in 
hand. In fact, in many cases contracts placed for 
the first period are better than was recently anti- 
cipated. So far, however, there is not much 
increase in the amount of materials available for 
civilian purposes or for export business, and the 
present war situation makes it apparent that 
controls cannot be relaxed quickly. The renewed 
demand for shell steel in greater quantities has 
resulted in some additional business. The re-rolling 
works have a great deal of work in hand for the 
present period, and they are taking up good quan- 
tities of semis, including prime and defective billets. 
The order books of the sheet makers are very full, 
and will ensure a continuance of the busy conditions 
at present prevailing in this department. The 
biggest demand is for sheets of light gauges, and in 
some cases delivery cannot be obtained until the 
second period. Many of the orders placed are for 
galvanised sheets. Heavy structural steel is still 
in poor request, but business in lighter sections is 
moderately good. The amount of orders in the plate 
mills is not extensive, and early delivery can, in 
most cases, be easily obtained. Colliery material, 
particularly arches and props, is being called for in 
increasing quantities, and the deniand for railway 
equipment is also providing greater activity. In 
Yorkshire the condition of the steel industry shows 
little change. Whilst some varieties of alloy steel, 
such as those used principally by automobile and 
aircraft constructors, are in good demand, there is 
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a very limited request for the more expensive grades. 
In acid carbon steel, many producers continue to be 
well occupied, although the demand is not so insist- 
ent as it was a few months ago. Producers of acid- 
carbon steel do not find difficulty in obtaining 
adequate supplies of raw materials. 


The Midlands and South Wales 


The New Year has opened without any big 
increase of business being noticeable in the Midlands 
iron and steelworks. In general, however, the 
industry has a moderately good volume ef orders 
for the first period. Some departments are very 
well occupied, but a renewed call for certain war 
necessities does not seem to have affected conditions 
to any great extent. In most works, arrangements 
for turning over to civilian production are in hand. 
The sheet mills appear to be the busiest section of 
the Midlands steel industry at present. As in other 
districts, the biggest demand is for sheets of the 
lighter gauges, and the orders in hand will keep 
the works well employed for some time. The re- 
rolling mills are not so heavily pressed as they 
recently were, but their present commitments are 
sufficient to ensure continued activity. There is a 
maintained demand for small steel bars and sections. 
Supplies of billets are in line with the present require- 
ments of the re-rollers. The demand for plates is 
now much smaller than it was. The shipyards are 
not making very considerable calls on the plate 
mills, although a revival of business in this direction 
is hoped for in the near future. There is a dearth of 
orders for heavy sections. In special steels there is 
at present only a limited amount of business. Wagon 
builders are providing a good deal of business for 
the producers of best bar iron, and the request for 
bars of Nos, 3 and 4 quality, which has been notice- 
able for some months, is still active. In South 
Wales conditions in the iron and steel industry 
continue to be quieter, and many sections are less 
actively occupied than they were. Heavy plates 
and heavy sections have a poor demand, and pro- 
ducers of these descriptions would welcome fresh 
business. There is, however, a good demand for 
medium and light sections, although trade in these 
descriptions is easier than it recently was. Makers 
of steel billets are well occupied, although the 
present requirements appear to be somewhat 
smaller. Sheet bars are also in active request, and 
supplies are taken up readily. Orders for tinplates 
and substitutes are expected to keep makers well 
employed for some time. 


Iron and Steel Scrap 


In most districts business in the iron and 
steel scrap market has not shown many outstanding 
features since the beginning of the year. Most 
descriptions are finding rather a varied demand at 
present, and consumers are able to obtain many of 
their requirements without much difficulty. Follow- 
ing the holiday period, truck labels are now being 
issued more freely, and some buyers are inquiring 
for good tonnages of certain descriptions. In 
particular, the demand is for good heavy steel 
scrap, and there are signs that the supplies in some 
places may not be sufficient to meet it. The steel- 
works are taking up good quantities of this descrip- 
tion in furnace sizes. The lighter es of steel 
scrap are, however, in much more plentiful supply 
and are not disposed of easily. The improved 
demand for short heavy steel scrap continues to be 
noticeable in some districts, but the available quan- 
tities of good-class material of this description are 
well able to meet it. The position with regard to 
bundled steel scrap and hydraulically compressed 
steel shearings has not changed very much during 
the last few weeks. These classes of scrap continue 
to provide active business, and supplies are readily 
taken up. There is not much business being trans- 
acted in mild steel turnings, although the supply has 
lately become somewhat limited. In alloy steels 
the demand for straight nickel scrap is moderate. 
and in some districts chipped alloy steel turnings 
remain in good request. Business in high-speed 
scrap is at present a quiet feature of the market. 
The demand for good heavy mixed wrought iron 
and steel scrap is fairly moderate, but, generally. 
trade in mixed wrought scrap has diminished 
recently. Light material of this description is in 
ample supply, and at the moment there is very 
little call for it. In the cast iron scrap market. 
heavy machinery cast iron scrap is in particularly 
good request, and in some districts there is some 
stringency of this material. Light cast iron scrap 
is also being readily taken up in some districts, with 
the result that it is still in limited supply. The 
chemical works continue to absorb large quantities 
of cast iron borings. The demand for heavy wrought 





iron scrap is meintained. 
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Notes and 





Miscellanea 


‘ SwepisH IRonworKS Extenston.—According to 
a statement in The Anglo-Swedish Review, the 
Sandviken Ironworks proposes to expend approxi- 
mately 5 million kronor on the construction of new 
plant to meet an increased post-war demand. The 
project includes the installation of a new cold- 
rolling mill and the enlargement of the electro-steel 
plant. 

Tse Late Mr. J. H. Epwarps.—We record with 
regret the death on January 5th of Mr. James Harry 
Edwards, chairman and managing director of 
Middle Docks and Engineering Company, Ltd., 
South Shields. Mr. Edwards, who was seventy-four 
years of age, served his apprenticeship with H. S. 
Edwards and Sons, and subsequently completed his 
training with R. Stephenson and Co., of Hebburn- 
on-Tyne. He was responsible for the founding of 
the Middle Docks and Engineering Company forty- 
four years ago. As well as acting as Chairman of 
the North-East Coast Ship Repairers’ Association, 
Mr. Edwards was a Past Vice-President of the 
North-East Coast Institution of Engineers and 
Shipbuilders, and was also closely associated with 
the work of the Shipbuilding Employers’ Federation 
for many years. 

REPAIR OF AIRCRAFT PROPELLERS.—In our issue 
of November 24th we published an article on experi- 
ments carried out by Rotol, Ltd., on the cropping 
of the tips of aeroplane propeller blades: The 
Airscrew Company, Ltd., of Weybridge, writes to 
us to say that the conclusion that as much as Ldin. 
can be cropped from a 10ft. 9in. diameter propeller 
and still leave sufficient thrust to ferry the aircraft 
home is not surprising. It, however, takes excep- 
tion to the suggestion that “in actual practice it 
is unlikely that a blade tip would receive such 
extensive damage without splitting the whole 
blade.” It informs us that it receives back and 
successfully repairs blades which have been damaged 
as close to the centre of the propeller as 12in. from 
the outside of the adaptor, which holds the blade 
in the hub. Such repair, it says, would be impossible 
if excessive splintering occurred. 

New Iron anpD STEEL ORDERS.—Two new 
Orders, relating to the control of iron and steel, 
have been made by the Minister of Supply, 
and came into operation on December 30th, 
1944. The first is the Control of Iron and Steel 
(No. 37) Order, 1944, which permits any person to 
acquire, without licence, in any quantity, used 
barbed wire, wire and wire rod reinforcement fabric 
mesh, and wire staples. The Order also alters some 
of the maximum prices for iron and steel products, 
principally by reducing the prices for ferro-tungsten 
electrically melted steels, shell steel discards, high- 
speed steel, and certain alloy steels, and increasing 
the maximum prices for other alloy steels and for 
medium plates, springs, steel castings, and wrought 
iron tubes and fittings. Maximum prices are pro- 
vided for the first time for high-speed steel drill 
rods, crank axles and parts, cold-drawn Admiralty 
boiler tubes, and gun billets. One of the most 
important changes is the reduction in the price of 
electrically melted steels, which affects a number of 
schedules. The prices of alloy steels have been com- 
pletely revised, and changes, resulting in lower 
prices, have been made in the cold-rolled strip 
schedule. An increase in price of medium plates is 
authorised, but the special prices for plates rolled 
in a sheet mill are withdrawn. The other Order is 
the Control of Iron and Steel (No. 38) (Scrap) 
Order, 1944, reducing the prices of scrap steel con- 
taining tungsten. Copies of both Orders may be 
obtained from H.M. Stationery Office, York House, 
Kingsway, W.C.2, price 1d. each. 


Personal and Business 


Sm Murpocnh MacDonatp has been re-elected 
President of the Institution of Factory Managers. 

Captain F. GREENOP, acting divisional marine 
manager at Dover and Folkestone for the Southern 
Railway, has retired. 

Mr. J. Smit, for some years chief engineer of 
Edwin Danks and Co. (Oldbury), Ltd., has been 
appointed managing director. Mr. W. F. Johnston 
has been appointed chief engineer. 

Mr. R. J. Spicer has retired from the position 
of general manager of the switch works of Laurence 
Scott and Electromotors, Ltd., Norwich, after 
forty-six years’ service with the company. Mr. H. 
Worship, formerly manager of the instrument 
department, is taking over the management of the 
Thorpe Road branch works. 

Mr. F. C. Foxx, A.M.I.E.E., has been elected to 
the board of the General Accessories Company, Ltd., 


Memoranda 


the position of general manager of British Mecha- 
nical Productions, Ltd., but will continue as that 
company’s chief electrical engineer. Mr. Fuke’s 
headquarters remain at 1, Church Road, Leather- 
head, Surrey, the registered office of both companies. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Building Technicians 

Tuesday, Jan. 16th.— Westminster Medical School Lecture 
Hall, Horseferry Road, 8.W.1. ‘“‘Some Aspects of 
Prefabricated Housing,” D. E. E. Gibson. ,6.30,p.m. 
Bradford Engineering Society} 

Monday, Jan, 22nd.—Technical College, Bradford. 
“The High-Rupturing Capacity Fuse and Equip- 
ment for Medium Voltage Systems,” J. Collins. 
6.45 p.m. 











Fuel Luncheon Club 
Thursday, Jan. 18th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. “‘ Electricity Supply in 
War and Peace,” H. Hobson. 12.40 for 1 p.m. 
Glasgow University Engineering Society 
Monday, Jan. 22nd.—James Watt Engineering Labora- 
tories, the University, Glasgow. ‘‘ Electrification 
of Railways,” F. Lydall. 6.30 p.m. 


Institute of British Foundrymen 
Saturday, Jan. 13th.—Bristot Brancu; Grand Hotel, 
Broad Street, Bristol. ‘“‘ Bronze Castings,’”’ E. J. L. 
Howard. 3 p.m.—Scorrisn Brannon: Royal Tech- 
nical College, George Street, Glasgow. “* Control and 
Foundry Production of Grey Iron and Special-Duty 
Iron Castings,” R. R. Taylor. 3 p.m.—WEsT 
Ripixe Brancu: Technical College, Bradford. 
“ The Centrifugal Casting Process for the Production 
of General Castings,” J. E. Hurst. 6.30 p.m. 
Monday, Jan. 22nd.—Suerrietp Brancu: Royal 
Victoria Hotel, Sheffield. ‘The Effect of Grain 
Shape on the Moulding Properties of Synthetic 
Moulding Sands,” W. Davies and W. J. Rees. 
7 p.m. 

Institute of Economic Engineering 


Saturday, Jan. 20th—Grand Hotel, Birmingham. 
General discussion led by F. H. Tyler. 3 p.m. 


Institute of Fuel 
Wednesday, Jan. 17th.—Miptanp Section : James Watt 
Memorial Institute, Birmingham. ‘“ The Properties 
of Refractory Materials and their Significance to 
Fuel Economy,” A. T. Green. 2.30 p.m. 
Friday, Jan, 19th.—Scortisn SEcrIon : Royal Technical 
College, Glasgow. ‘‘ New Era in Combustion,” 
D. T. A. Townend. 5.45 p.m. 

Institute of Refrigeration 
Thursday, Jan. 18th.—Inst. of Mechanical Engineers, 
Storey’s Gate, 8.W.1. ‘Refrigeration in the 
Chemical Industry,” A. M. Clark. 5.30 p.m. 


; Institute of Welding 
Wednesday, Jan. 17th.— LEEps Brancu : Great Northern 
Station Hotel, Leeds. ‘‘The Reclamation and 
Repair of Rolling Mill Rolls,” E. Ryalls. 7 p.m. 
Institution of Automobile Engineers 
Sunday, Jan. 14th.—Lonpon GrapvuatTEs: 12, Hobart 
Place, S.W.1. ‘Problems for the Post-War 
Inventor,” Granville Bradshaw. 3 p.m. 
Monday, Jan. 15th.—Guascow Brancu : Inst. of Engi- 
neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘“‘ Some Notes on Service Breakdowns in 
P.8.V. Operation,” W. M. Hall. 7 p.m. 
Tuesday, Jan. 16th—Coventry Branch: Technical 
College, Coventry. ‘‘ Aut bile Inspection,” D. C. 





Neaves. 7 p.m. 
Wednesday, Jan. 17th.—LeEeps Brancu: University, 
Leeds. ‘History and Conjecture,” J. Shearman. 
6.30 p.m. 
Saturday, Jan. 20th.—BristoL BRrancu: 
Venturers’ Technical College, Bristol. 
Diesel ?”’ C. W. Chapman. 2.30 p.m. 
Institution of Chemical Engineers 
Saturday, Jan. 20th.—N.W. Brancu: College of Tech- 
nology, Manchester. ‘‘ The Unit Process of Mixing,” 
J. P. Asquith. 3 p.m. 
Institution of Civil Engineers 
Tussday, Jan. 16th.—S. Wares Assoc.: Engineers’ 
Institute, Park Place, Cardiff. ‘Suggested Modi- 
fications in the Calculations for Main Drainage 
Extensions,” E. C. Roberts. 6 p.m.—Great George 
Street, 8S.W.1. ‘‘ Railway Signalling for the Civil 
Engineer,” P. H. D. Page. 5.30 p.m. 


Institution of Electrical Engineers 


Saturday, Jan. 13th—N. Mipranp Stupents: City 
Electricity Department Offices, Whitehall Road, 
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Monday, Jan. 16th.—Lonpon STUDENTS: Savoy Plag 
Victoria Embankment, W.C.2. “ Insulating Vay! 
nishes,’”’” W. P. Walters. 7 p.m. 

Tuesday, Jan. 16th.—Rapvio SEcTION: Savoy Place 
Victoria Embankment, W.C.2. “ Frequency Allo. 
cation for Long-Distance Communication Channels 
(Over 1000 Miles),” R. L. Rose Smith. 5.30 p.m, 

Friday, Jan. 19th.—MeasUREMENTS SECTION : Savoy 
Place, Victoria Embankment, W.C.2. “ Tho Fixi 
of Confidence Limits to Measurements,” H, J. 
Josephs, 5.30 p.m. 

Monday, Jan. 22nd.—Savo Place, Victoria LKinbank. 
ment, W.C.2.  “ App ications of Electricity to 
Water Supply,” J. F. Shipley. 5.30 p.m.—N_R, 
CentTRE: Neville Hall, Westgate Road, Newcastle. 
on-Tyne. ‘‘ The Electrical Aspect of Farm Mecha. 
nisation,” C. A. Cameron Brown. 6.15 p.m. 


Institution of Engineers-in-Charge 
Saturday, Jan. 13th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. ‘Choosing a Water Troat. 
ment,” P. 8. Powell. 2.30 p.m. 


Institution of Mechanical Engineers 

To-day, Jan. 12th.—Storey’s Gate, St, James's Park, 
Westminster, 8.W.1. “ Fluid Film Lubrication of 
Parallel Thrust Surfaces,”’ A. Foss, and “An 
Exploratory Study of Oil Grooves in Plain Bearings,” 
D. Clayton. 5.30 p.m, 

. 13th.—LONDON GRADUATES: Storey’s 

Display of films. 

: ow Club, 

“* Applied Research,” 

. 2.30 p.m.—YORKSHIRE Brancu: 
Hotel Metropole, Leeds. “Railway Mineral 
Wagons,” Duncan Bailey. 2.30 gs 

Monday, Jan.’ 15th.—YoRKsHIRE NOCH: Midland 
Hotel, Bradford. ‘Developments in Textile 
Dyeing and Finishing Machinery,” K. 8. Laurie, 
6.30 p.m.—N.E. Branca: Min ing Institute, 
Neville Hall, Newcastle-upon-Tyne. ‘Surface 
Finish,” E. W. Greensmith. 6 p.m.—Mrp.anp 
Grapvuates: James Watt Memorial Institute, 
Birmingham, ‘The Development of Boilers for 
Industrial Plants,” R. Hulse. 7 p.m 

Thursday, Jan. 18th.—Mipitanp Brancu : James Watt 

Memorial Institute, Great Charles Street, Birming- 

ham. ‘The Influence of Engineering on Social, 

Advancement,” E. Reeve. 5 p.m. 

Friday, Jan, 19th.—Storey’s Gate, Westminster, 8.W.1, 

“The Engineer and the Nation’s Money,” A. R. 

Vickers. 5.30 p.m. 

Saturday, Jan. 20th.—East Mtptanps Branca: Uni- 

versity College, Shakespeare Street, Nottingham, 

‘Mechanical Mishaps and their Relation to Design 

and Workshops,” G. E. Windeler. 3.30 p.m. 


Institution of Mining and Metallurgy 

Thursday, Jan. 18th.—Geological Society’s Rooms, 
Burlington House, W.1. ‘* Geology of the Monarch 
Cinnabar Mine, Transvaal, South Africa,” N. W. 
Wilson ; “‘ Mineralogy of Two Cobalt Occurrences 
in British Columbia,’’ H. V. Warren and R. M. 
Thompson; ‘‘ Recovery of Cobalt, Copper, and 
Gold from an Arsenical Concentrate by Roasting 
and Leaching,” F. A. Forward and A. G. Lyle. 


2.30 p.m. 
Iron and Steel Institute 
Thursday, Jan. 18th.—Dudley and Staffs Technical 
College, the Broadway, Dudley. ‘Some Observa- 
tions on the Austempering and Isothermal Trans- 
formation of Steels, with ‘3 vial Reference to the 
Production of Martensite,” Welesat F, C. Thomp- 
son and Dr. L. R. Stanton. 7 p.m. 


Junior Institution of Engineers 
To-day, Jan, 12th.—39, Victoria Street, 8.W.1. ‘ The 
Stability of Retaining Walls and Clay Slopes,” 
W. H. Ward. 6.30 p.m.. 
Friday, Jan, 19th.—39, Victoria Street, 8.W.1. ‘‘ The 
Repair of Bridges Damaged by Enemy Action on 
the Southern Railway,” A. Dean. 6.30 p.m. 
Newcomen Society e 
Wednesday, Jan. 1ith.—Inst. of Structural Engineers, 
11, Upper Belgrave Street, 8.W.1.  ‘ William 
Edwards, Bridge Builder (1719-89),” E. J. Williams ; 
“* Pont-y-ty-Prydd : Some Notes on the Technical 
Significance of a Remarkable Bridge,” S. B. 
Hamilton. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, Jan. 12th.—Mining Institute, Newcastle-upon 
Tyne. ‘Notes on the Buchi System,” H. 0 
Walker. 6 p.m. 


North of England Institute of Mining and Mechanical 
Engineers 


13th.—Neville Hall, Newcastle-upon- 

yne. ‘‘Successful Operation of Two-Stage Air- 
Cooled Inbye-Compressor,” H. E. B. Daniell and 
L. H. Forster. 2.30 p.m. 

Royal Society of Arts 

Jan. 16th.—John Adam Street, Adelphi, 
.2. “Scientific Aspects of Australia’s Industrial 
Development,” G. B. Gresford. 1.45 p.m. 
Wednesday, Jan. 17th.—John Adam Street, Adelphi, 

W.C.2. ‘Design in Modern Transport,”’ Christian 

1.45 p.m. 
Sheffield Metallurgical Society 
Saturday, Jan. 20th.—Sheffield Metallurgical Club, 198, 
West Street, Sheffield, 1. Annual general meeting. 
2.30 p.m. 


Sheffield Society of Engineers and Metallurgists 


Monday, Jan. 15th.—Royal Victoria Station Hotel, 
Sheffield. ‘‘Ship Model Testing,” A. Emerson. 


6 p.m, 

Women’s Engineering Society 
Wednesday, Jan. 17th—ManouEsterR Brancu: Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Mech- 


Tuesday, 
W.C 


Barman. 





Leeds, 1. ‘Early Power Station Equipment,” 





Barton Hill Works, Bristol, and has relinquished 





E. Lunn. 2.30 p.m. 


anical Mishaps and Industrial Accidents,’ G. E. 
Windeler. 6.30 p.m, 
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A Seven-Day Journal 


Science and Industry 


On Friday and Saturday, January 12th and 
13th, the British Association arranged a two- 
day conference on “The Place of Science in 
Industry,” which was held at the Royal Insti- 
tution, Albemarle Street, London. Mr. Ernest 
Bevin, who presided at the morning session, 
emphasised the part scientifie invention had to 
play in raising the standard of living of the 

ople. Lord Brabazon, a former Minister of 

Aircraft Production, in an address on 
“ Aviation,” spoke of jet propulsion and the 
gas turbine, and the new vistas of flight, with 
revolutionising effects on aeroplane design and 
speed, and also new power units in other fields. 
Dr. W. T. Astbury, the Director of the Textile 
Physics Research Laboratory at the University 
of Leeds, described new raw materials for 
textile fabrics, and said that under the guidance 
of science a new age in textiles had dawned. 
Dr. Robert Watson-Watt took as his subject 
New Forms of Telecommunications, and dealt 
with facsimile transmission, television, and 
radar. Lord McGowan, who presided at the 
afternoon session, spoke on the need for 
long-term research work. Professor C. E. 
Dodds, Director of the Courtauld Institute 
of Biochemistry at the Middlesex Hospital, 
dealt with penicillin and its many uses in this 
country and abroad. Dr. L. E. C. Hughes 
thought that there was definite opposition to 
technical and scientific research and progress 
in Britain, and that it came mainly from the 
trade unions. Professor J. D. Bernal said that 
the scientific personnel in this country was at 
least ten times less than what it shouldbe ; 
scientists would be needed and should be 
trained. On Saturday, the Minister of Recon- 
struction, Lord Woolton, dealt with food, 
housing, and industrial design. Dr. 8S. G. 
Hooker, of the technical staff of Rolls-Royce, 
Ltd., told the story behind the production of 
the “Merlin” and ‘ Griffon’’ engines. Mr. 
W. C. Devereux, of High Duty Alloys, Slough, 
dealt with the demand of industry for fully 
qualified research workers and engineers, and 
the need for equipping such workers for the 
higher posts in research, management, and 
admiristration. Sir Lawrence Bragg, Cavendish 
Professor of Experimental Physicsat Cambridge, 
spoke of the “* bottlenecks ” which, he said, were 
restricting the vitalising function of science. 


Engineering Industries Association 


At a luncheon meeting of the Engineering 
Industries Association, held in London on 
Wednesday, January 10th, Sir Miles Thomas 
gave an address on “ Reconstruction—the 
Practical Outlook.” In the course of this 
address, Sir Miles said that the higher standard 
of living existing to-day in those countries 
where machinery figured largely in the indus- 
trial and social life of the people was proof that 
mechanisation was of priceless value in a pro- 
gressive civilisation. It was an indication also 
that the security and continuing prosperity of 
a country were assured if it truly appreciated 
the necessity of engineering knowledge and 
enterprise and made wise provision for their 
encouragement and development. It took a 
long time, Sir Miles stated, for the vast engi- 
neering potential of this country to be harnessed 
to the war effort, and much of the lag which 
occurred in giving industrial firms clear direc- 
tions to go ahead could truthfully be said to be 
traceable to a lack of awareness of the problems 
of designing, developing, and producing on 
the part of those whose duty it was to guide the 
country through a mounting battle of science 
and swift movement. We certainly could not 
permit such unawareness in the coming peace, 
when our subsequent prosperity would depend 
more than ever on our agility of mind in the 
sphere of engineering activities. Sir Miles 
contended that much greater initiative and 
enterprise should be shown in the application 
of new and proven principles to things that 
were commonplace and familiar, and the 
greatest incentive that could be given to the 


ductivity was to bring into operation conditions 
which would make certain that as soon as newer 
and better principles were discovered and 
proved they could be adopted with the least 
possible delay. On the question of State 
control or free enterprise, Sir Miles remarked 
that we had many indications at the present 
time that each form of control had spheres 
where its implementation might produce the 
best results. For example, in respect of public 
services the State had a useful office to perform, 
but it was when we came to commodities, and 
particularly manufactured commodities, that 
so many difficulties could occur under any 
system of State ownership. Dealing with the 
problem of full employment, Sir Miles said that 
employment in an industrial country was 
dependent upon the maintenance of constant 
productivity and that was only possible when 
the goods produced found a ready market. 


Taxation and the Shipbuilding Industry 


In an interesting address, recently given 
before the Royal Philosophical Society of 
Glasgow, Mr. A. Murray Stephen, the chairman 
of Alexander Stephen and Sons, Ltd., of Lint- 
house, and President of the Institution of Engi- 
neers and Shipbuilders in Scotland, dealt with 
the subject of taxation and industry, with 
special reference to shipbuilding. That industry, 
he said, was the most highly cyclical industry 
he knew. Even in peacetime it suffered from 
booms and slumps to a greater extent than 
almost any other industry, but with wars inter- 
vening, those periods of activity and inactivity 
were even more exaggerated. Planning would 
doubtless help, but the rate at which ships were 
wanted in a war and the rate at which they were 
wanted in peacetime were bound to be two very 
different things. It followed from these con- 
ditions that, broadly speaking, shipbuilding 
—in this country at least—had its greatest 
activity when taxation had been at its greatest, 
and when taxation had been lower shipbuilding 
had been depressed. Ships, he went on to say, 
lasted a long time, and when war had taken its 
toll of them and replacement was overtaken at 
top pressure, during and immediately after a 
war, there inevitably came a time when there 
were not so many old ships to be replaced. The 
cyclical nature of the industry meant the need 
for relatively large reserve funds, for not only 
was the industry faced with the probability of 
a long period of lean years, but technical 
progress would most certainly call for new 
methods, new plant, and new buildings. 


Trade with China 


Viscount BrEnnetr presided at a _ well- 
attended luncheon given in London on Thurs- 
day, January llth, by a number of indus- 
trialists in honour of the Chinese Ambassador, 
Dr. Wellington Koo. In proposing the health 
of the Ambassador, Mr. B. G. Westall paid a 
tribute to the deep sincerity of his utterances 
and to his eloquence and command of the 
English language. Mr. Westall said that pros- 
perity could return only by the energy of the 
individual and the enterprise of the indus- 
trialist, and in this field he believed that this 
country could be of service to China. The 
expansion of our export trade would depend 
not on the ability of our manufacturers to make 
the goods, but on the ability of our customers to 
purchase them. Potentially, China was one of 
the greatest markets in the world, but before 
we could hope to see our merchant fleet carrying 
great cargoes to the Far East, we had to play 
our part in helping China to regain her tradi- 
tional prosperity. An essential preliminary 
would be the granting of really large post-war 
credits for the purchase of capital goods. If 
this was done, China would be able to extend 
her communications and open up for export her 
vast mineral deposits. Manufacturers could 
lend a helping hand by the provision of mining 
machinery and transport facilities, but if 
China’s hundreds of millions were going to 


up all over China. Mr. Westall assured the 
Ambassador that he would find us ready to 
provide the machinery and the technical know- 
ledge, and from his own experience he knew 
that this could be done on a basis equitable to 
Chinese and British alike. In his reply, Dr. 
Wellington Koo said that China was keenly 
desirous of developing her industries after the 
war, and realised that the speed with which her 
industrial reconstruction could be achieved 
would depend upon the extent of encourage- 
ment which she gave to foreign capital and 
foreign technical aid from friendly allies. 


The Future of Short Bros. 


In the course of a speech made in Rochester, 
on Friday, January 12th, Sir Stafford Cripps, 
the Minister of Aircraft Production, stated that 
it was the intention of the Government to keep 
Short Bros. in being, as one of the principal 
aircraft-producing firms of the country. He 
went on to say that Sir Frederick Heaton and 
the members of the present board of directors 
had undertaken, at his request, the control of 
the company in April, 1943. The composition 
of the board was given, we may recall, in a 
Journal note of April 9th, 1943. From the 
first, Sir Stafford went on to say, Sir Frederick 
had made it clear that while he had been willing, 
as a public duty, to assume the position of 
chairman of the company, he only did so on a 
temporary basis, and he wished, as circum- 
stances allowed, to hand over to a new board. 
The time had now come, Sir Stafford went on 
to. say, when he (the Minister) felt bound to 
accede to Sir Frederick Heaton’s desire and 
allow him to devote his whole time to his 
former business. That being so, Sir Stafford 
Cripps said that he hoped very shortly to be in 
@ position to announce the composition of a 
new board of directors for Short Bros. (Rochester 
and Bedford), Ltd. In conclusion, he thanked 
Sir Frederick Heaton and his co-directors for the 
public-spirited way in which they had carried 
out the duties he had pressed upon them. 


Shipbuilding Industry Dispute Ended 
THE dispute among shipyard workers in the 
Walker Naval Yard of Vickers-Armstrongs, 
Ltd., ended on Friday last, January 12th. 
After a twenty minutes’ meeting in the yard it 
was decided to resume work on Monday, 
January 15th. Work was resumed by 520 men 
on piecework conditions after a stoppage which 
has lasted thirteen weeks. In our Journal note 
of December 29th we outlined the decision of 
the court of inquiry, which stated that there 
was no good reason which would warrant the 
refusal of the workmen to return to work on 
the terms and conditions existing before the 
outbreak of the dispute. As the men did not 
return, the Ministry of Labour summoned 125 
men to appear before the Newcastle-on-Tyne 
magistrates for refusing to obey the instructions 
of the Ministry, and they were fined £10 each. 
The men are appealing against this fine, and 
Sir Patrick Hastings, K.C., has been retained 
on their behalf. Friday’s meeting at the ship- 
yard was attended by Mr. Mark Hodgson, the 
general secretary of the Boilermakers’ Society, 
and members of the Society’s Executive Council. 
It is also announced that some disagreement has 
occurred with regard to the interpretation of 
the agreement for overtime in shipyards, which 
came into operation early this year. Both the 
A.E.U. and the Tyne and Blyth Confederation 
of Shipbuilding and Engineering Unions have 
asked for a national joint interpretation of the 
agreement. In particular, some clarification 
seems to be needed on the measure of con- 
sultation which should take place between the 
managements and the yard committees. At 
some of the yards it is felt that there is not 
enough consultation, and the committees have 
refused to work overtime until a national 
decision is given. Until such decision is given 
the men’s leaders have made a temporary 
interpretation, which provides for consultation 
between managements and yard committees 
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progress of mechanical knowledge and _ pro- 





four decades, factories of all kinds must spring 


on the subject of what overtime is necessary 
and who should be asked to work it. 
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The Balancing of 


Single-Start Worms 


By H. E. MERRITT, DSc. 


STATEMENT appears in the author's 

book* to the effect that a single-start 
worm will be in balance if the ends of the 
thread are faced square and the face width is 
made equal to a whole number of axial 
pitches. A correspondent informs me that 
a worm that he made in this way was most 
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violently out of balance, and this prompted 
a re-examination of the problem. This study 
confirmed that the original statement was 
only half true, in that it holds good for static 
but not for dynamic balance, and showed 
that the problem of dynamic balance is more 
complicated than one might have expected. 
It led, however, to a simple and accurate 
method of balancing a single-start worm 
both statically and dynamically, and this 
method is offered, by way of expiation for 
the original error, with apologies to any who 
may have been inconvenienced by it. 


SUMMARY 


The treatment given below may be easier 
to follow if it is preceded by a statement of 
the essential facts which emerge. These are 
as follows :— 

(a) By adopting the simplification of 
facing the ends of a thread square with the 
axis, the mass of the thread can be regarded 
as concentrated uniformly along a helix 
containing the centre of area of all trans- 
verse sections. This is termed the “ equiva- 
lent helix.” 

(6) If the equivalent helix contains an 
exact whole number of turns, its centre of 
gravity lies in the axis of the worm and 
there will therefore be no static unbalance 
and no resultant dynamic radial force. If, 
however, the number of turns is not a 
whole number, there will be a resultant 
dynamic radial force. 

(c) In general, the helical disposition of 
a rotating thread may give rise to either, or 
both, a resultant radial force and a rocking 
couple about a transverse axis. For whole 
numbers of axial pitches the rocking couple 
alternates between positive and negative 
maxima of increasing value, but is never 
zero. This condition applies only when the 
number of axial pitches has one of a series 
of values, none of which is a whole number. 

(d) Consequently, a single-start worm 
having a uniform thread section cannot be 

in dynamic balance with respect to 








equal magnitude but opposite sign, so that 
the resultant unbalance is zero. 
THE EQUIVALENT HELIX 


The thread may be regarded as built up 
of series of transverse laminz, arranged in 
helical form. Considering any one of these 
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resultant radial force, and rocking couple, 


(e) By applying a particular configuration 
to the end turns, however, the thread may 
virtually be converted into two inde- 
pendent helices, each of which is in static 
balance, whilst their rocking couples are of 





Thus, in Fig. 1 the figure a b cd represent, 
the transverse section of the thread, and G is 
its centre of area at radius R. The core of the 
thread, being cylindrical, will be in balangg 
and may be» disregarded. The equivalent 
helix, also shown, will have a radius R and a 
lead L obviously equal to that of the thread, 
The total length may be expressed as n[, 
where n is the number of turns. If the magg 
of unit volume of the material is m and the 
area of the transverse section is A, the mags 
of a length of thread L, measured axially, wil] 
be m A L. 


SELECTION OF AXES OF REFERENCE 


The treatment of unbalanced forces jg 
greatly simplified by choosing axes of 
reference in the following way. 

Imagine the axis ZZ of the worm to be 
horizontal (see Fig. 2) and so arranged that 
the mid-point of the equivalent helix lies in 
the horizontal plane containing the axis. A 
diameter through this point gives the hori- 
zontal transverse axis X X, and the diameter 
perpendicular to it is the vertical transverse 
axis Y Y. 

When seen in end elevation, the helix will 
be symmetrical about X X, and if the number 
of turns is not a whole number its centre of 
gravity will be at some point in X X. This 
is therefore the position giving maximum un- 
balanced static moment about ZZ. Further, 
the resultant dynamic radial force (assuming 
Fig. 2 to represent an instantaneous position 
of a rotating worm) will act along X X. That 
this is so will be clear if the helix is regarded 
as being built up of an infinite series of pairs 
of points, symmetrical about XX; the 
components due to any pair in the direction 
of Y Y will be equal and opposite and will 
therefore cancel each other out. 

Further, the helix will be symmetrical 
about the line X X when seen in plan ; con- 
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laminz, its mass will act, for the purpose of 
determining forces, at its centroid. All these 
centroids lie along a helix ; consequently the 
thread may be imagined to be replaced by a 
very thin wire of very dense material, 
arranged in the form of a helix containing the 
centroids, the total mass of the wire being 





* “ Gears,” (Sir Isaac Pitman and Sons, Ltd_). 











equal to the total mass of the thread. 
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sequently there can be no resultant rocking 
couple about Y Y, and the resultant rocking 
couple, if any, will act about the axis X X. 
A little study of Fig. 2 will reveal the 
relationship between rocking couple and the 
number of turns, if these are integers, with- 
out calculation. The helix shown in full line 
in Fig. 2 has one complete turn and exerts a 
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clockwise rocking couple of, say, M, about 
Xx X. If there were three complete turns, 
the rocking couple would be exactly three 
times a8 great, since each of the three turns 
would produce a rocking couple of the same 
magnitude and direction. Hence for odd 
numbers of turns M, is proportional to -+-n. 

This does not, however, apply to an even 
number of turns. An additional turn of the 
helix is added in dotted line in Fig. 2, which 
shows that for this condition (and for any 
other even number of turns) the rocking 
couple is counterclockwise. The moment 
about X X due to a half-turn may be regarded 
as the resultant radiai force on the half turn 
multiplied by the distance of the centre line 
of the half turn from X X. If therefore the 
moment due to one half of the first turn be 
}M,, that due to either of the dotted half- 
turns will be —3/2M,, and the resultant 
couple for two complete turns will be 
M,—2x3/2M,, or —2M,. Hence for even 
numbers of turns M, is proportional to —n. 


Static BALANCE 


Consider two symmetrical elements a, and 
a, of the equivalent helix. The radii Za, 
and Za, will make angles of +0 and —@ 
with the axis X X. Let each element sub- 
tend an angle 8 @. Now an advance of L of 
any point on the helix corresponds to an 
angular displacement of 27; hence the 
axial thickness of the element will be 


35-2 90 and its mass mALSO 
27 27 


As already mentioned, the position shown 
in Fig. 2 is the angular position at which the 
static unbalanced moment is a maximum for 
any given worm. The static moment 5M, 
due to each element (together with the equal 
and opposite reaction) will therefore be 

m AL 8@R cos 0 
$M,= 
27 

The total angle subtended by one half of 
the helix will be n z and the static moment due 
to the complete helix extending from -++-n = 
to —n 7m will therefore be 


maE® fom 8 











M,= — cos 6 dé 


—nT 


mae li 
= — sin 6 . 





27 
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This will be zer® when sin z=0, 7.e., 


w radians per 


will be 
2 
pM ALBOR 
2g 
The component of 5F in the direction X X 
will be 





mALRw? 
27g 


The component of 5F in the direction of 
Y Y will be 


SF y= 


Ce cos 060 


m ALR? 
27g 
Since a, and a, are symmetrical, their 
respective components SF, are equal and 
opposite and for the whole worm the resultant 


sin 656 
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centrifugal force in the direction Y Y will 
be zero. 
In the direction X X the resultant radial 


force will be 
mame (223 





¥,.= Qa9 cos 6 dé@ 


—nTt 
mARLw?! . +n 4 
a iy hes gh CO 
m A R L w? 
= ar 
Like the static unbalanced couple, this can 
be zero only when sin n 7=0, 7.e,, when n is 
a whole number. 
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when n» is a whole number. 
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Hence static balance is possible only when; points a, and a, have equal and opposite 
the thread comprises an exact number of|moments about YY, and the resultant 
moment is therefore zero. This also holds 
good for the helix as a whole. 


Dynamic RapiaL Force 





When the helix rotates with a speed of !combine, however, to produce a couple 6M, 


It will be seen from Fig. 2, plan view, that 
the components 6F,,, due to the symmetrical 


padi riot ORM Ds olernee 











The components 6F,, in the elevation 


second, the centrifugal force 
exerted by each of the elements a, and a, 





about axes parallel to X X, and having a 
magnitude 
5M,=2 S 5F,,. 


But 8 is equal to Bes hence the couple 


2a 
may be expressed 
2 
Pr Leaded sin 6.586. 2L¢ 
27g 27 


and the rocking couple for the complete 
helix will be 
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It may be added that M, will be zero for all 
values of n satisfying the relationship 

tan n7z7=n 7, 
i.e., for n=0, n=1-428, Ke. 

Since F, is proportional to sin n 7 and M, is 
proportional to sin n 7—n 7 cos n 7, no value 
of n z whole or fractional can be chosen which 
will make F, and M, zero simultaneously. 
For if F,=0, then sin n 7=0, and therefore 
if M, is also zero, nz cos n 7=0, i.€., cos 
n 7=0, which is impossible. 


THE MetTuop oF BALANCING 


Reverting to expression (3) and considering 
only integral values of x, it follows that 
sin n 7=0 and cos n 7= +1, the positive sign 
applying to even values and the negative 
sign to odd values of n. Hence 


mA RL? w? a 
27g i 


where, taking into consideration the negative 
sign within the bracket in expression (3), the 
positive sign in (4) applies to odd values of n 
and the negative sign to even values. 
Further, the numerical value of M, increases 
in direct proportion to x. This result is in 
agreement with that deduced in an earlier 
paragraph, but expression (3a) has the 
advantage of giving a quantitative rela- 
tionship. 

lt is at this point that a stage is reached 
which may be of interest to those who study 
the process of invention. The treatment 
given above is purely analytical and as it 
stands it leads only to the conclusion that, 
if a single start worm is faced square at its 
ends, it cannot be in perfect balance. But 
this is a most unsatisfactory point at which 
to terminate the investigation ; rather should 








one now consider whether the relationships 
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already derived can be made the basis of a 
method -whereby perfect balance can be 
secured. 

Such a method is possible, but requires an 
act of imagination corresponding to a “* jump 
in the dark,” i.e., not related by a chain of 
direct reasoning to the preceding analysis. 
This effort of imagination consists in visualis- 
ing not one, but two helices, capable of being 
represented by two contiguous portions of a 
single thread. If these helices both contain 
an integral number of axial pitches, each will 
be in static balance ; if one has an odd and the 
other an even numiner of axial pitches, their 
rocking couples will be of opposite sign, 
and if by adjusting the proportions of the 
threads their rocking couples are numerically 
equal, the resultant will be zero.” 

This conception is represented diagram- 
matically in Fig. 3, and in solid form in 
Fig. 4. Considering Fig. 3, we have two 
equivalent helices ; A shown in full line and 
having » turns, and B shown in dotted line 
and having »+-1 turns. When n is a whole 
number both A and B are in static balance, 
whilst their respective rocking couples are 
opposite in sign. In order that the resultant 
rocking couple may be zero, all that is neces- 
sary is that the product m A R in equation 
(3) should be the same for both. 

Applying the construction to an actual 
worm (Fig. 4), the procedure would be to 
take the blank, face the ends 6 6 square to a 
length of (n+1) L, and then turn a step at 
each end, these steps being formed by end 
faces a a and a diameter e. When the thread 
is subsequently formed the transverse section 
bcaacb, which it would have in the plane 
X X if not interrupted by the step, is virtually 
divided into two parts acca above the step 
and bccb below the step. Each of these 
parts represents a helical thread, each having 
its own area and equivalent helix. Thus A, 
and A, may represent the areas, G, and G, 
the centres of area, and R, and R, the 
excentricity of the centroids of the 
respective portions of the thread. 

The problem then merely reduces to that of 
finding the diameter e of the step such that 
the areas and excentricities of the centroids 
satisfy the necessary relationship. Thus, 
applying the above notation to equation (3), 


25,2 
we tee Abel w 
2g 
—(n+1) mA, R, L? ~? 
27g 








M,= 


but M,,+M,=0. 
Therefore n A, R,=(n+1) A, R, 


A,R, n+l 


gag ay (4) 


or 





PROCEDURE FOR DETERMINING DIAMETER 
or “ Batanctne STEP” 


This problem is laborious rather than 
difficult and may be dealt with either graphic- 
ally, using a trial and error method, or 
analytically. Those who are most likely to 
be confronted with the problem will probably 
find the graphical method more straight- 
forward. 

For all practical purposes single-start 
worms may be taken as having a thread form 
which is straight-sided on the axial section. 
The overall and root diameters, thickness, 
and the inclination of the sides of the thread 
(axial pressure angle) will be specified in the 
original design. 

The transverse section of the flank of such 
a thread will be an Archimedean spiral, and 
at any radius the angle subtended between 
opposing faces will be proportional to the 
axial thickness of the thread at that radius. 


Thus in Fig. 1 the angle subtended by the 
arc ff at radius ¢ will be 2 0, and this will be 
related to the axial thickness x L at radius r 
by 6=a2 radians. From this relationship 
and the known proportions of the thread 
the transverse section may readily be drawn. 
It is then divided into two parts by an 


— 


assumed circle of diameter e (Fig. 4), and by 
using = desired graphical means for cicter. 
mining the area and centre of gravity of cach 
part, it can be found with what accuracy 
relation (5) is satisfied. If necessary, further 
trial can be made until an acceptable result 
is achieved. 











Rocket Bomb 


Was the great reduction of flying bomb 
attacks, the Germans began to bombard 
this country with rocket bombs, the greater 
range of which made the attack possible. Par- 
ticulars of this very ingenious and unpleasant 
weapon were only released shortly before the 


War Materials in 1944 


No, I1I—(Continued from page 38, January 12th) 


pumps of large capacity deliver the fuel and 
oxygen through numerous jets to a com)us. 
tion chamber and venturi arranged at the 
tail of the bomb. The hot gases in escaping 
create @ propulsive thrust of about 26 tons, 
Complete combustion of the whole contents 
of the fuel tanks takes place within a minute 
or two, by which time the speed has reached 





end of the year, but did not wholly explain 


some 3000 m.p.h., and the rocket has entered 





TURBINE AND PUMPS OF ROCKET BOMB 


all the features of the device. The projectile 
is 46ft. long and 54}ft. in diameter. When 
loaded with fuel ready to take off, it weighs 
about 12 tons, only about 1 ton of which is 
accounted for by the explosive warhead. 
Power for propulsion is derived from the 
burning of alcohol, of which some 7500 lb. 
is carried, with liquid oxygen, the tank for 
which holds some 11,000 1b. Turbine-driven 





TURBINE AND 











PUMPS ASSEMBLY OF ROCKET BOMB 


the stratosphere. Stability in flight is main- 
tained by four vanes at the rear and control 
is exercised through control tabs at the rear 
of these vanes and around the jet orifice. 
According to all reports, the rocket is 
launched vertically. At a predetermined 
height, a gyroscope takes charge, operates 
the control vanes, and tilts the device 
towards its target. When the stratosphere is 
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reached the rocket is pointing upwards at|revealed. The presence of pipes leading|no doubt when more fully developed it will 
an angle of about 45 deg., and at about/ from at least one of the pumps to the rear end | be), then its use could better be justified. 

this time the fuel supply is either exhausted | of the venturi suggests either that combus- Ww 

or, more probably, cut off. The flight is con-|tion is not completed in the chamber, or, Other Rocket Weapons 

tinued along @ path similar to that which a/ as probably, that alcohol is used to cool the} It may help to correct a common wrong 
ghell would follow. The range amounts to! products before they pass over the control | impression if we remind our readers that the 
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WARHEAD 








1, Chain drive to external control vanes. 

2. Electric motor. 

. Burner cups, 

. Aleohol supply from pump. 

5, Air bottles. 

3. Rear joint rings and strong point for transport. 
7, Servo-operated aleohol outlet valve. 

8. Rocket shell construction. 

9. Radio equipment. 

10. Pipe leading from alcohol tank to warhead. 


crm co 


about 200 miles, and the distance is covered 
in about five minutes. 

A number of details in the arrangement of 
the bomb still remain insufficiently explained. 
It is known that the turbine driving the 
pumps is operated by steam produced at high 








COMBUSTION CHAMBER AND VENTURI 


pressure and temperature by the admixture 
of very concentrated hydrogen peroxide and 
calcium permanganate—a mixture in which 
the latter chemical apparently acts as a 
catalyst to break down the structure of the 
peroxide.- But how the rate of steam pro- 
duction and the speed of the turbine are 
controlled, for instance, has not been 





11. Nose, probably fitted with nose switch or other 
device for operating warhead fuse, 

12. Conduit carrying wires to nose of warhead, 

13. Central exploder tube. 

14. Electric fuse for warhead. 

15. Plywood frame. 

16. Nitrogen bottles. 

17. Front joint ring and strong point for transport. 

18. Pitch and azimuth gyros. 

19. Alcohol filling point. 


ARRANGEMENT OF ROCKET BOMB 


vanes located just behind the orifice. The use 
of these vanes, ihcidentally, must befor regu- 
lating flight as the stratosphere is approached, 
since the tabs on the main stabilising vanes 
would serve the purpose where the air density 
is greater. Since the oxygen tank appears 
neither to have double heat-insulating walls 
nor to be strong enough to stand up to any 
considerable pressure, we should like to have 
further details of the state in which the 
oxygen is stored. Amongst equipment 
shown on the drawing, the purpose of which 
remains unexplained, are the nitrogen bottles 
16 and the air bottles 5. The guess may 
hesitantly be hazarded that the former gas 
may be used to fill the fuel tank as the 
alcohol is withdrawn. The purpose of the 
latter remains mysterious. 

It is a little surprising that the Germans 
have thought it worth while to devote so 


*| much time and labour to the development of 


this second of Hitler’s secret weapons. 
Though, no doubt, all the parts of the bomb 
are desi to be mass produced, the man- 
hours of work accounted for by each bomb 
must be considerable. In addition to the 
turbine and p assembly—itself quite 
an elaborate little plant—the combustion 
chamber and venturi and associated pipes 
and jets, the fuel and oxygen tanks, and 
gyroscope equipment, there are the contents 
of a miniature chemist’s laboratory to pro- 
duce—calcium te, hydrogen per- 
oxide, nitrogen, alcohol, liquid oxygen, and 
compressed air. All this work is devoted to 
the production of a deviee which carries only 
about 1 ton of explosive and the accuracy of 
which cannot be guaranteed! Is it not 
reasonable to suppose that events have forced 
the enemy to use this weapon prematurely ? 
For if, as is the case with the somewhat 
comparable marine torpedo—an expensive 
weapon—its accuracy could be counted upon 
and it could be discharged with a reasonable 
chance of hitting an important target (as 








20. Double-walled alcohol delivery pipe to pump. 
21. Oxygen filling point. 
= arsed connections. 
. Hydrogen peroxide tank. 
24. Tubular frame holding turbine and pump assembly. 
25. Permanganate tank. (Gas generator unit behind 
this tank. 


= Oxy, : ort aid from pump. 

. Alcohol pi subsidi cooling. 
28. Aleohol Pbee to double wall. 

29. Electro-hydraulic servo motors. 





use of explosive rockets in warfare is well 
over a hundred years.old. Congreve rockets 
were employed by the British Army during 
the Na ic wars. In 1805 Nelson eagerly 
awaited a supply of them from England for 
the purpose of forcing the combined French 
and Spanish fleets out of Cadiz harbour. 
Villeneuve, however, decided to put to sea 
be ore they were available and met his fate 
at Trafalgar. 


The rocket principle has been much 





JETS AND ‘COMBUSTION CHAMBER 


developed in this war, and even the rocket 
bomb scarcely overshadows in interest its 
other applications. Unfortunately, how- 
ever, few technical details are available of 
devices making use of the principle. Investi- 
gation of the possibilities of rockets as 
weapons of war began in this country in 1934. 
The development of rocket guns was begun 
in 1936 and in 1939 the establishment con- 
cerned was transferred to Jamaica, where 
more favourable climatic conditions were 
available. Batteries of rocket guns were 
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first used against aircraft in the spring of 
1941. Similar guns have also been mounted 
in tank landing craft, and were first used in 
the Sicily landings. All the rockets, it 
appears, can be fired in about 30 sec., and 
the effect upon the enemy is claimed to be 
equivalent to that of thirty cruisers each 


mounting twelve 6in. guns, if the time within 
which the bombardment takes place is taken 
into account. Adapted for aircraft and fitted 


station. They. are three-cylinder machines, 
taking steam at 12351b. per square inch 
gauge and employing steam reheating. The 





to “ Typhoons,” rocket guns proved notably 
destructive in throwing back the German 
tank attack at Avranches after the Americans 


had broken out of Normandy. 








Electrical Engineering in 1944 


No. 


I 


r= G to the war, conditions in the electri- | tyrho-Alternators and Generating Plant 


cal engineering industry remained abnor- 
mal during 1944. Normal developments, in 
general, had to be deferred in preference 
to the urgent production of various plant 


Of plant in hand at the Metrovick works 
during the year, considerable interest attaches 
to a number of units to run at 3000 r.p.m., 





Fic. 1—550-KW MARINE AUXILIARY GENERATOR—B.T.H. 
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hydrogen method of cooling is to be used for 
the alternators. Another large 3000 1 p.m, 
unit is one of 50,000 kW, put in han: for 
overseas installation. This unit is also of the 
three-cylinder type, operating at 1250 hb, 
per square inch gauge, but without reheat, 
The alternator of this unit is being wound for 
33 kV. Three other turbo-alternator units, 
each of 40,000 kW at 3000 r.p.m., were in 
hand for installation in a British station, 
The turbines of these units are of the two. 
cylinder type. Two 1500 r.p.m. turbo. 
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Fic. 4—66-KV ‘*‘Duo- BLAST’ BREAKER— 
FERGUSON, PAILIN 


alternators, each of 60,000 kW, were put in 
hand with the alternator of one wound for 
33 kV. One 50,000-kW, 1500 r.p.m., 33-kV 
turbo-alternator set for a British station was 
supplied during the vear and two 30,000-kW, 
3000 r.p.m. sets were also shipped ‘I'wo 
31,250-kVA, 3000 r.p.m. alternator sets for 
U.S.S.R. and a 10,600-kW, 3000 r.p.m. unit 
for South Africa were also completed during 
the year. The majority of the sets mentioned 


having a direct or indirect influence on the| which, in respect of output, reflect the con- | included condensing plant. Apart from these 
war effort, or investigation and research into| siderable advances made in recent years in|large units, progress was made in the com- 
special problems arising out of the war) turbine design and construction. The largest | pletion and.shipment of a large number of 
situation. Much that was produced cannot| consists of two units, each of 60,000 kW,/railborne mobile power stations for the 
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Fic. 2—50- KW MARINE GENERATOR—PEEBLES 





be mentioned for fear that information may 
be given to the enemy. Generally speaking, 
the total volume of production appears to 
have been as high as ever, though the distri- 
bution of the productive effort was abnormal. 








which were under construction for a British|U.S.S.R. These units range in output from 







FIG. 3—40,000- KW CONDENSER—PARSONS 
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1000 kW to 5000 kW, and a number were 
shippod and put into service during the year. 
In addition, a number of 500-kW transport- 
able gcared generator units were nearing com- 
pletion. These units incorporate Metrovick 
self-contained turbines and are mounted 
with the generators on a massive combined 
ped-plate, permitting their shipment and 
installation a8 completely assembled units. 

During the year the B.T.H. Company 
completed several machines for electricity 
undertakings and industrial plants, some for 
overseas service. Included in the former 
category were @ 30,000-kW machine and a 
90,000-kW set having the alternator wound 
for 22,000 volts. Many transportable geared 
turbo-generators complete with condensers 
were manufactured for service overseas, and 

















Fic. 5-10-KV BREAKERS—FERGUSON, PAILIN 


a large number were in course of manufacture. 
The ratings ranged from 500 kW to 2500 kW. 

Also completed were a number of turbo- 
alternators for the turbo-electric drive of 
ships. These units have a rating of 5000 kVA 
at 4100 r.p.m. when operating with steam at 
425 lb. per square inch gauge and 740 deg. 
Fah., exhausting to 28}in. vacuum. Auxiliary 
sets for the same ships have a rating of 
550 kW D.C. at 220 volts. As will be seen 
from an accompanying engraving, Fig. 1, 
these sets have self-contained condensers. 
They run at 8000 r.p.m. and are geared down 
to a generator speed of 1000 r.p.m. 

Amongst turbo-alternator sets ordered from 
C. A. Parsons and Co., Ltd., during the year 


were machines of 25,000 kW, 30,000 kW, and 
40,000 kW. All will generate at 33 kV.. Two 
30,000-kW machines were under construction 
for Australia, in which country the con- 
densing plant is being manufactured to 
Parsons design. A 50,000-kW, 3000 r.p.m. 
machine for the same country was completed 
during the year. Two large sets for power 
stations in this country were under con- 
struction. The condenser for one of these 
sets—40,000 kW—is shown under con- 
struction in Fig. 3. It is a two-flow con- 
denser with 30,000 square feet of cooling 
surface. 

Amongst machines put into commercial 
operation may be mentioned a 15,000-kW, 


steam conditions and to generate at the 
same voltage was recently ordered. Another 
Australian turbo-alternator put into com- 
mission develops a power of 30,000 kW at 
1500 r.p.m. The speed of 1500 r.p.m. was 
the maximum permissible in this instance, as 
the alternator generates at 25 cycles per 
second. The turbine consists of a single- 
cylinder, while the alternator is of the high- 
voltage type with twin-core concentric con- 
ductors to generate at 20,000 volts. Amongst 
the turbo-alternators put into commission 
in this country were two 15,000-kW, 3000 
r.p.m. machines. The turbines are of the 
single-cylinder type and operate with steam 





at a pressure of 400 lb. per square inch and a 





Fic. 7—25,000-KW TURBO - ALTERNATOR—PARSONS 


3600 r.p.m. turbo-alternator for a power 
station in Canada. The turbine for this set 
is a single-cylinder unit, but in order to 
obtain adequate area for the low-pressure 
steam the exhaust blading is arranged on the 
duplex system. <A 25,000-kW, 3000 r.p.m. 
tandem turbo-alternator with single-ended 
low-pressure cylinder for an Australian power 
station is shown in Fig. 7. The turbine 
for this set operates with steam at a pressure 
of 600 Ib. per square inch and a temperature 
of 825 deg. Fah. The alternator is of the 





high-voltage type, generating at 34,000 volts. 
A second machine to operate with similar 
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Fic. 6—-1500-KW ALTERNATOR—PEEBLES 





temperature of 800 deg. Fah. The alter- 
nators are of the low-voltage type, generating 
at 6600 volts. 

The firm of Bruce Peebles and Co., Ltd., 
noted a considerable growth in the demand 
for various sizes of geared steam turbine 
alternators. Many were required for Russia 
and other destinations overseas to furnish 








Fic. 8—-CONTROL BOARD—FERGUSON, PAILIN 
power for the rehabilitation of towns and 
villages that have suffered during the war. 
A 1500-kW, 6300-volt, 1500 r.p.m. totally 
enclosed air circuit alternator for Russia is 
illustrated in Fig. 6. For marine purposes 
several 500-kW generators for power and 
lighting were manufactured. This type of 
machine is built to be partially submersible 
in order to stand up to the severe electrical 
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and mechanical shocks and stresses arising 
out of war conditions. A particularly neat 
50-kW totally enclosed air circuit water- 
cooled marine type generator by this firm is 
illustrated in Fig. 2. 


Switchgear, Circuit Breakers, &c. 


During the year air-blast switchgear made 
further progress. As an example of a new 
design completed during the year, the “‘ Duo- 
Blast ” breaker for use on 66-kV systems is 
illustrated in Fig. 4. It is made by Ferguson, 
Pailin, Ltd., and incorporates a set of double 
nozzles in the interruptor head, the air 
blast during circuit interruption being axial 
through the two nozzles. .A full series of 
short-circuit type tests were carried out on 
the circuit breaker and the arc durations 
were found, the firm states, consistently less 
than two half cycles over the whole range of 
breaking current. Development and short 
circuit testing-of other arrangements of air 
blast circuit breakers was proceeding, and 
this development was extended to cover 
circuit breakers of the ‘‘ Duo-Blast” t 
for outdoor service on systems up to 220 kV. 
In order to be able to carry out satisfactory 
mechanical proving tests on air blast breakers 
in the factory a special comprehensive com- 
pressed air supply system was being installed 
during the year. 

The recently published programme of 
power station extensions throughout this 
country was reflected in a number of orders 
received by the firm for 33-kV metal-clad 


switch units of the low oil content type for 
short - circuit ratings of 1000 MVA and 
1500 MVA and for additional 132-kV C.E.B. 
switching stations. High breaking capacity 
outdoor 33-kV circuit breakers were supplied 
to Australia, and a number of 4000-ampere 
breakers for use on a 10-kV supply system, 
having a short-circuit rating of 1000 MVA, 
was ordered for an overseas plant. The 
breakers are to be mounted in cells, 
and Fig. 5 shows a general view of them 
with one of the tanks lowered for contact 
inspection. 

The design of control boards for switch- 
gear installation has been given some thought 
by Ferguson, Pailin, Ltd. the present 
tendency being to arrange a control board 
with flush-mounting instruments and having 
the mimic di ve at eye level with 
the small control switch located in the line of 
the mimic . The type “F.L.C.” 
control switch been developed for this 
purpose, incorporating the red and green 
indicating lamps in the handle of the control 
switch itself. These lamps are arranged to 
flicker on turning the control switch for the 
next operation and it is then to 
press and further turn the switch through 
45 deg. to complete the control operation, 
after which the switch handle indicates the 
new position of the circuit breaker and the 
lamps are steady. Fig. 8 shows a portion of 
mimic diagram on a control board incor- 
porating this type of control switch. 





(To be continued) 








Britain’s Oil Pipe Lines 


—_—_—_—_>—_— 


RITAIN now possesses an elaborate pipe 

line system a thousand miles long. Already 
over 2400 million gallons of petrol, paraffin, 
vaporising oi] for agriculture, and aviation 
spirit have been pumped through this great net- 
work; during recent months the quantity of 
petroleum carried has been at the rate of 
5 million gallons a day. The pipe line cost about 
£7,000,000 and 80,000 tons of steel have been 
used in its construction. 

In peacetime there was no major problem 
involved in handling the large imports of 
petroleum. This country @ number of 
good ports suitable for the discharge of large 
tankers. Geographically, none of these ports 
is very far from the main centres of consumption, 
and before the war the oil industry had built up 
an efficient and economical transport system 
based on the railways and road transport. The 
only pipe lines needed were those required to 
carry the oil from the incoming tankers to the 
storage tanks, which are generally situated only 
e short distance from the berths. In peacetime, 
too, more tankers discharge their cargoes. in 
the eastern and southern ports than on the 
West Coast, for the reason that the consumption 
of petroleum products is greater in the eastern 
than in the western half of the kingdom. But 
the difficulties of using the Channel ports after 
1940 increased, and the steadily expanding war 
requirements for oil necessitated improving in 
every possible direction the facilities for hand- 
ling the oil and ensuring speedy tanker turn- 
round. Even under peacetime conditions the 
restrictions on the use of the great tanker dis- 
charge facilities on the East and South Coasts 
would have involved a major transport problem. 
In wartime the problem was far greater. In 
the absence of pipe lines all supplies for the 
great consuming areas in the eastern half of 
England had to go by oil train from the West 
Coast ports, imposing a tremendous additional 
burden on the railways. It soon became 


apparent that with a rapidly growing Army a 
huge stepping-up in industrial production for 


would be faced with a task of great difficulty to 
cope with the quantities of oil involved. 
Another means of transport had to be found, 
and pipe lines were the only possible and 
practical solution. 

Early in 1941 plans of the first pipe line, which 
had been prepared by.the Petroleum Depart- 








PIPE - LAYING 


TRENCH READY FOR 


ment in collaboration with the Service Depart- 
ments, were submitted to the Oil Control Board, 
of which Mr. Geoffrey Lloyd, M.P., is Chairman. 
The work of constructing the pipe lines was 
carried out on behalf of the Petroleum Depart- 
ment by the Petroleum Board, the wartime 
organisation of the petroleum industry in the 





War purposes in progress and with a great 
planned expansion of the Air Force the railways 





—— 


at the request of the Government. Great credit 
is due to the Petroleum Board, not only jn 
connection with the work on the pipe line, by 
for the efficient way in which it has made avai. 
able, wherever and whenever they wer 
required, the very large supplies of petroleum 
products needed not only by the civil population 
and industry,-but also by the Armed Forces 
based on this country. 

The first part of the network to be laid down 
was a line to link the south-west oil ports with 
the London area, This pipe line was not 
intended for aviation spirit, but it would furnish 
considerable indirect help by leaving the rail. 
ways free to carry the growing quantities of 
aviation spirit needed by Bomber, Fighter, and 
Coastal Commands. Engineers began recon. 
noitring the route on May Ist, 1941, and experi. 
mental pumping started in November. The 
terminal depdt was opened by Mr. Geoffrey 
Lloyd on December 5th, almost exactly six 
months after the preliminary work on the line 
had begun. The next section of the plan had 
as its objective the linking in of the oil ports of 
the North-West Coast. It was achieved by a 
pipe line from this area running southwards to 
jo up with the first line. Facilities for 
pumping in either direction were provided and 
storage depéts, which had been increased in 
size during the war, were linked into this pipe 
line. In the event of damage to either of the 
main West Coast oil terminals, supplies, with 
the additional line available, could be pumped 
from the North or the South, according to which 
end of the strategic line was in the better 
position to operate, and the eastern area was 
thus provided with two sources of supply. The 
second line was constructed during the winter 
of 1941-42. In spite of unfavourable weather 
conditions the line became operational on 
May 30th, 1942. Scon the needs of D-day 
began to present themselves, and the next 
move was to make these new facilities available 
by linking in what were to become the invasion 
bases of the Army of Liberation. In the early 
summer of 1942 a spur from the original line 
was cun to the South Coast. Perfect weather 
and an easy stretch of country, with few physical 
difficulties, made rapid construction possible. 
The 40 miles or so of line which was started on 
May Ist began to operate on June 30th. 

Up to this point the pipe line system had 

enabled the railways to deal with the rapidly 
growing demand by the R.A.F. for aviation 
spirit by relieving them of the carriage from 
west to east of tens of millions of gallons of 
petrol and paraffin. But the time had now 
arrived when further pipe lines were needed to 
handle the enormous increases in aviation spirit 
requirements of the growing R.A.F. and the 
United States Air Force based on this country. 
The big bomber offensive was beginning and 
must not be held up for lack of the high-octane 
spirit needed to sustain this offensive. The Oil 
Control Board accordingly decided upon a new 
series of pipe lines to carry aviation spirit from 
the West Coast ports to depdts within easy 
reach of the great new airfields already built or 
then building in large numbers. It was about 
this time that the Petroleum Department 
became part of the new Ministry of Fuel and 
Power and the fullest support continued to be 
given to pipe line projects. The plan provided 
for lines running from the West Coast ports, 
handling the incoming tankers. These lines 
were linked up to form an aviation spirit 
circuit of over 350 miles ir length. In building 
this circuit all types of country were encoun- 
tered, and at one stage the line crosses terrain 
at well over 1000ft. above sea level. Work on 
the circuit started on October Ist, 1942. Both 
of the lines from the western ports began to 
operate in March, and the circuit was com- 
pleted by the end of August, 1943. A consider- 
able number of important storage depéts are 
linked into the circuit. 
In the autumn and winter of 1943 further 
extensions to the pipe line system in the South 
and East of England were undertaken, partly 
to meet special Air Force needs and partly for 
the Continental requirements of the Allied 
Armies. The shortest. of these extension lines 
runs for 22 miles and the longest for about 120. 
Another is nearly 100 miles in length. All were 
in operation by the middle of March, 1944. 
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Though as a result of these last extensions the 
new pipe line system has become very compre- 
hensive, it still does not enable oil trains wholly 
to be dispensed with in meeting the demand for 
aviation spirit and other oil products. The call 
on the railways to help with the transport of 
oil of every grade has never ceased. 

The method of organisation which was worked 
out for the original line proved so successful 
that it was used in the construction of all 
succeeding pipe lines. The route of the line 
to be laid was broken up into a number of equal 
sections with a view to carrying on work at an 
equal speed in all sections, completion to be 
reached simultaneously. Each section was 4 
self-contained unit with its own engineers, 
lands officer, labour force, and mechanical 
equipment. The allocation of materials as 
they became available and the delivery of pipe 
to cach section proved the most critical job of 
all. On this depended the equal progress of 
every part of the line. Throughout, speed was 
the keynote, but quality of materials and work- 
manship were of paramount importance, oil 
being the most searching of liquids. Routes 
were chosen across open country wherever 
possible, so that the fullest use could be made 
of mechanical excavators. Agricultural interests 


of welded joints special couplings were used. 
These allow for a certain amount of expansion 
lengthwise in the line. At points of departure 
from the straight the section of pipe wall facing 
the flow of oil may be subjected to a load of 
up to 35 tons, the pressure increasing, of course, 
with the sharpness of the bend. The coupling 
was not designed to take this thrust, and so 
anchors have had to be provided. These 
anchors take the form of massive concrete 
blocks, through which the line runs at the 
points where it bends to relieve the joints of all 
abnormal strain. 

The pumps used on the system are nearly all 
of the centrifugal type, directly driven by 
electric motors. They have proved most satis- 
factory. Pipe lines which are used for convey- 
ing petrol and paraffin are liable to internal 
corrosion, causing friction and consequent 
increase in pumping pressure. To maintain 
efficiency and to prevent the formation of rust, 
scrapers and brushes are run through the lines 
at regular intervals. In the initial construction 
arrangements were made whereby these ‘ go- 
devils,” as they are called, can be introduced 
and removed from the lines without inter- 
ruption to the pumping operations. They 





travel through the lines with the oil, and the 








on the platforms is reduced when passengers are 
entering and alighting from the train; and 
(v) greater privacy is afforded around thé toilet 
compartments at each end of the vehicle. 
Summed up, the new coach lay-out greatly 
facilitates the entry, exit, and inside movement 
of passengers, and it locates the toilets well away 
from the coach doors at which passengers tend 
to stand. A train of these new coaches will also 
distribute the process of detraining and entrain- 
ing evenly along its length. 

The new coach contains six compartments, 
each measuring 7ft. 6in. between partitions, 
and accommodates thirty-six passengers. The 
view from the compartments has been greatly 
improved in two ways, namely : (i) the outside 
windows are 3in. deeper and 6in. wider than the 
previous standard and the sill is lowered to 
29in. from the floor; and (ii) on the corridor 
side the pillars between the outside windows are 
now placed opposite the partitions dividing the 
compartments, so as to give an unobstructed 
view across the corridor. Sliding shutter type 
ventilators are fitted in each compartment and 
in two of the corridor windows. The toilet 
compartment windows, which become the end 
windows, are oval and each_is provided with a 





sliding shutter ventilator. 
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PIPELINE SPANNING STREAM 


were closely watched. On the average a swathe 
of ground l5ft. to 20ft. wide only was affected 
and only for a comparatively short time. In 
trenching, the top soil was removed and kept 
separate from the subsoil so that on completion 
the top soil was again replaced on the top of the 
trench, and farming could continue uninter- 
rupted as soon as the laying of the lines had been 
completed. Physical difficulties were many. 
Water obstacles and rivers have been crossed, 
ranging in size from large tidal estuaries, and 
the middle reaches of substantial rivers, to the 
upper reaches of those rivers and to small 
brooks and drainage ditches a few feet wide. 
Thanks to an experienced staff of lands officers 
provided by the Ministry of Works, and to the 
ready co-operation of all landowners through 
whose property the lines passed, no hold-ups 
were encountered over rights of way and very 
direct routes were obtained. 

With the enormous demand for steel for all 
war purposes the speed of laying was limited by 
the deliveries of pipe from the mills. The 


* maximum laid in one week was 18 miles of 10in. 


line. The best sustained effort was 125 miles 
of mixed 10in. and 8in. in eighty-four days. 
More than half the system consists of 8in. pipe 
and more than a quarter of it of 10in. Short 
stretches of spurs consist of 12in., 8in., or 4in. 
pipe. Practically all the pipe lines were 
designed to work at a pressure of 600 Ib. per 
square inch. This pressure enabled a com- 
paratively light steel pipe to be used, and thus 
large quantities of steel were saved. In normal 
construction every joint in @ pipe line is butt 
welded. Britain’s pipe line system, however, 
had to be built without welders, none of whom 


scale and rust which they collect are separated 
out in large filters which aré installed at 
intervals along the whole system. Before 
being used for oil a pipe line is tested with water 
at considerably over working pressure, and 
“ go-dévils”” are sent along its entire length. 
They find the bottlenecks, such as flattened 
bends, and strange objects blocking the line. 








L.N.E.R. New Standard Coach 


Tue L.N.E.R. has just completed and put 
into traffic a first-class corridor coach of steel 
and timber composite construction incorporat- 
ing a new lay-out which is to be standard for 
future vestibuled corridor stock. The new lay- 
out, which has been adopted at the suggestion 
of Sir Charles Newton, the company’s chief 
general manager, divides the coach into three 
sections of two compartments each by means of 
two transverse passages connecting the two 
pairs of entrance doors. 

The advantages of this arrangement over the 
customary end-door t of corridor coach 
used hitherto are fivefold, namely: (i) the 
average distance between door and seat is very 
much reduced; (ii) except in the case of the 
compartments at each end of the coach, the 
movement between door and seat may be made 
without passing another compartment, and in 
the case of the end compartments only one other 
compartment need be passed ; (iii) the trans- 
verse passages provide convenient passing 
places for travellers proceeding. along. the 








could be spared from the shipyards. In place 








PUMPING PLANT 


The bogies under the first coach to be built 
are the L.N.E.R. pre-war 8ft. 6in. standard. 
The internal fittings and trimmings of the 
coach are of pre-war standard. They will be 
replaced by a post-war design as soon as 
materials become available. Subsequent 
coacher, built to the new design, will be 
6lft. 6in. in length instead of 60ft., as in the 
case of the present coach, thus giving extra 
toom for lavatory accommodation. 








New EssentiaL Work OrpDER.—In agreement 
with representatives of both sides of the building 
and civil engineering industries, the Minister of 
Labour and National Service has made an Order, 
incorporating in the Essential Work (Building and 
Civil Engineering) Order, 1942, provisions corre- 
sponding to those contained in the Essential Work 
(General Provisions) Order, 1944. The new Order 
is entitled the Essential Work (Building and Civil 
Engineering) Order, 1944, and came into force on 
January Ist. The purpose of this Ordér is to improve 
the method of dealing with cases of persons dis- 
missed on the ground of serious misconduct by 
making it possible, where the Local Appeal Board 
has found that dismissal was not justified on grounds 
of serious misconduct, but reinstatement is neverthe- 
less not directed, for the worker to be given a right 
to guaranteed wages under the Order for the period 
between the date of dismissal and the date on which 
the final decision is communicated to the parties 
concerned. Two minor amendments of a technical 
character are also made. One relates to the calcula- 
tion of the net guaranteed wage payable to a 
successful appellant who has been in other employ- 
ment since he was provisionally dismissed for 
serious misconduct; the other defines what is 
meant by the exclusion from the Order of members 





corridor in opposite directions ; (iv) congestion 


of the Armed Forces of the Crown. 
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WAGES AND THE PURCHASER 


SINCE it is obvious that the purchaser is 
directly interested in wage contracts, it is 
strange that he is so seldom in any way a 
party tothem. It is his money that is being 
handled ; without him there would be no 
wages at all, and on the time-honoured prin- 
ciple that “‘ he who pays the piper calls the 
tune,” it would appear to be only just that he 
should at least be considered in wage settle- 
ments if to consult him is not practicable. 
No doubt the employers, for their part, 
always have him in mind. They are in 
direct touch with the market, both as buyers 
and sellers, and know full well the incidence 
of labour costs on the price of products. But 
on the other side of the table, the workers’ 
side, vision does not seem to extend beyond 
the employer opposite. Only too often they 


60/chasers,”’ said Sir Miles Thomas, of the 


-| But, as Sir Miles put it, “if every increase 


-|may be to get an increased turnover, which 


ing | that is the right word—that the Government 





want to get all they can out of him, over- 
looking the fact that he is no more than an 
intermediary between them and the purchaser 
of their products. 

It must not be supposed that workmen 
are exceptional in this respect. Probably 
every clerk, every shop girl, nearly all 
salarians, and in short everyone who is gain- 
fully employed by someone else, believes that 
that someone pays the weekly wages or the 
monthly cheques. Only now and again, 
when they see business falling off, and learn 
by sundry means that the income from sales 
of their products are too small to meet the 
bills, does it come home to them that they 
are always dependent upon the purchaser. 
Business is falling off very likely because the 
price is wrong or because—which is the same 
thing from the other side—the cost of raw 
materials is too high. ‘“‘ You cannot have a 
ready market if the cost of your goods is 
beyond the means of the bulk of your pur- 


Nuffield Organisation, at a luncheon of the 
Engineering Industries’ Association last week. 
Of course, all this is as obvious as can be, 
but it may be doubted from their actions if 
workers ever give it a thought. If an em- 
ployer speeds up his machines, or introduces 
new methods with the object of cheapening 
products and so retaining or winning a place 
on the market, they rarely abet him willingly. 


in production brought about by its [the 
machine’s] use is to be accompanied by a 
further rise in wage rates, the whole purpose 
of machinery is defeated, because it has led 
to no reduction in the overall cost of the 
commodity produced.” The workers’ fixed 
conviction is that the employer is only 
out to make more profit for himself. They 
do not see, perhaps because they are 
rarely given an opportunity of - seeing 
for themselves, that the employer is very 
often far more concerned about orders 
than about increased profits. Or his object 


means more employment all round. One 
may see precisely the same attitude towards 
the State Exchequer. An ingenious indi- 
vidual the other day demanded—we believe 


should provide more money for a scheme he 
was advocating and that it should not come 
out of taxes! That was sheer silliness, but 
it may be doubted if many of those who call 
for Government money reflect that in one 
way or another, and sooner or later, it must 
come out of industry, that is, out of the pocket 
of the purchaser. Quite clearly the income 
tax that workers pay uncomfortably as 
P.A.Y.E. has to be found by whoever buys 
their products, and if that person happens to 
be a foreigner he may be forgiven for saying 
that he does not see why he should be asked 
to pay for the social reforms on which the 
tax is expended. 

It is vastly important that the influence of 
wages on selling costs should be generally 
known, and that wage earners should recog- 
nise that it is the purchaser who pays them, 
not their employers. Perhaps when workers 
become shareholders and are represented at 
board meetings, they will see the true facts 
and will recognise that when by their actions 
they keep prices up they are not only 
damaging their own prospects of employ- 


are decreasing the real value of their earnings, 
To quote once more from Sir Miles Thomas ; 
“‘ A means might be found to acquaint them 
with the facts of industrial economics a: we 
have to face them.... Somehow we must 
find a way of putting to our workpeople a 


show them the direct relationship, for 
instance, between wage rates and the cost of 
goods on overseas markets, where a low rate 
of living pertains. We must explain in wn ler. 
standable terms how a rising spiral of wages 
can result in a mounting cost of goods to the 
community and a decrease in the bu) ing 
power of their earnings.” Sir Miles thoucht 
there might be something to be said for a 
Ministry of Economic Welfare—an excellent 
idea. But would it ever prevail against the 
human desire to have more money regardless 
of its real value, and against partisan 
feelings ? 


The Schnorkel 


THE problem of supplying fresh air to 
submarines has been studied for many years. 
Our older readers will remember the tests 
carried out by Lake, one of the pioneers of 
submarine boats, over fifty years ago. But 
the difficulties are great, and it has always 
been concluded that the game was not worth 
the candle. Hence, when we hear that the 
Germans are fitting their U-boats with what 
is called the Schnorkel, we may be sure that 
they are doing so under dire necessity. The 
vigilance of our hunters, probably aircraft 
especially, has forced them to adopt a device 
that they certainly would not have adopted 
willingly. About it very little has been made 
known, but that little has been carefully 
manipulated by German propagandists. 

We may take as a fair example of the 
accounts that are in circulation an article in 
The Sunday Times of January 14th. Here 
we read that the Schnorkel is a steel tube 
that a submerged submarine can at will 
raise above the surface. ‘‘ Through this tube 
air can be sucked in to ventilate the boat and 
provide oxygen for the diesels, thus enabling 
the latter to be run while the boat is under 
water, either to propel the craft or to charge 
the batteries. Exhaust gases are discharged 
through the tube.”” The author goes on to 
say that the “ effective underwater speed is 
considerably increased,” and after stating 
that previously only short bursts up to 
7 knots were possible and that not more than 
2 or 3 knots could be sustained for any 
length of time, he adds: “With the 
Schnorkel the maximum submerged speed 
can be kept up practically continuously, and 
improved hull design may raise it to 10 knots 
or even more.” He then discusses “ certain 
strategical implications of this development,”’ 
and concludes that “the high submerged 
speed makes it possible for submarines whilst 
continuously submerged to-keep up with slow 
convoys for many hours and so deliver 
repeated attacks with benefit of near invisi- 
bility.” These are disturbing claims and 
require examination. They all rest on the 
ability of the Schnorkel to deliver enough air 
for the alleged duties and to get rid of the 
products of combustion. It may be taken as 
probable that the engines of a large U-boat 
require about 8000 cubic feet of free air per 
minute at full power and at surface speed. 
To propel the submerged craft at 10 knots a 











ment, but by lowering the value of money 








large volume of air will still be required. This 
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—_ 
necessary air might be delivered directly to 
the intakes of the engines through a rela- 
tively small pipe, say, 9in. to 12in. diameter, 
at a high velocity. But it would be necessary 
also to ventilate the whole vessel, and 
particularly the machinery spaces, and, 
furthermore, @ tube larger than the intake 
would be required to carry away the exhaust. 
The achievement of these objects presents 
great difficulties. The speed of a ship falls off 
less rapidly than the power. This means 
that for a speed of, say, 7 knots the horse- 
wer required will be much less than one- 
third of that required for 18 knots. It is this 
fact that may render it possible for the 
Schnorkel-fitted boat to keep up with slow 
convoys for a time. On the whole, then, it 
seems reasonable to question the ability of 
the Schnorkel to permit of more than a very 
limited speed for prolonged pericds, and it 
seems probable that its main object is to 
enable the U-boat to lurk on sea lanes, to 
recharge batteries, and to provide the crew 
with fresh air for long periods of submergence. 
We have not spoken of the technical diffi- 
culties, but they are manifest to engineers. 
The housing of two water-tight tubes, one 
for admission and one for exhaust, in the 
limited space available in a submarine, the 
design of a device for raising them to the 
desired height and lowering them, the means 
of preventing the admission of excessive 
amounts of sea water, the increased resist- 
ance to propulsion, both when stowed and 
when extended, are all problems of the first 
moment, and it will be extremely interesting 
to see in due time how the Germans have 
attacked them. But until far more is known 
about the Schnorkel, we suggest that talk 
about its abilities be not exaggerated. It is 
probably designed for a limited purpose and 
cannot do all that- the Germans would like 
us to believe. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE ENGINEERS’ GUILD 


Sm,—There are signs that engineers are 
beginning to be able to spare from their wartime 
preoccupations a little thought for discussion of 
the topics that constitute the vexed question of 
“the status of the engineer.” To some this 
question is mainly one of remuneration, and 
no doubt the connection is close. To others it 

signifies concern as to whether the engineering 
profession has yet won, as well as earned, the 
consideration and respect which would ensure 
for it full opportunity of service ; whether engi- 
neering will be enabled to exercise its due influ- 
ence in shaping events to come, or whether, by 
lack or neglect of that influence, reconstruction 
will fail to achieve its full possible benefit to the 
community. 

Because of reviving interest in these and allied 
topics, your readers may be interested to know 
the present position of the Engineers’ Guild, 
which was founded in 1938 partly for the pur- 
pose of enabling engineers to meet together for 
discussion of these topics, or form conclusions 
upon them, and to act upon their conclusions. 
In 1939 the Guild adopted a constitution which 
declares that “‘ the objects for which the Guild 
is established are to promote and maintain the 
unity, public usefulness, honour, and interests 
of the engineering profession.’”” Members and 
associate members of the Institutions of Civil 


Engineers, Mechanical Engineers, Electrical 
Engineers, and Naval Architects are eligible 
for ordinary membership; graduates and 
students of any of these institutions and certain 
others preparing to qualify for ordinary member- 
ship, are eligible for associateship. 

Work was about to start for the promotion of 
the Guild’s aims when war scattered its newly 
elected Council and gave its members other 
things to think about. My Committee was 
entrusted with the function of maintaining the 
Guild’s existence until opportunity for develop- 
ment should recur. It may be that the occa- 
sion is now upon us. 

I shall be pleased to receive applications for 
membership or to reply to inquiries addressed 
to me at 6, Dynevor Road, Richmond, Surrey, 
and I am authorised to say that, should the 
response justify such a course, my Committee 
will take the necessary steps for resumption of 
Guild activities and will try to find an early 
opportunity for Guild members to meet. 

W. A. M. ALLAN, 
Hon. Secretary. 
Richmond, Surrey, January 8th. 


PATENT LAW AND THE ENGINEER 


Smr,—The very interesting article by Mr. 
J. T. Emmerton on “ Patent Law and the 
Engineer,” in your issue of December 22nd, 
contains one statement which may be mis- 
leading. This is that a patent “ would be valid 
against an earlier secret, or non-public, use, and 
the original user may find himself unable to 
proceed without infringing the later patent and 
without the possibility of proving his prior use 
and manufacture.” 

On the contrary, the patent law specifically 
provides that a patent may be revoked on the 
ground that prior to the date of the patent the 
invention was secretly worked on a commercial 
scale and not merely by way of reasonable 
trial or experiment in the United Kingdom by 
the patentee or others. It follows, therefore, 
that a person who has already used a machine 
or process secretly and sold the product in the 
ordinary way of business cannot subsequently 
acquire a valid patent himself, nor need he 
fear a competitor’s later patent. Of course, the 
position would be otherwise if the patent were 
applied for before the commercial working of 
the invention had actually begun. Perhaps this 
is what Mr. Emmerton meant. 

E. J. BLOOMFIELD, 
Acting Secretary. 
The Chartered Institute of 
Patent Agents, 
London, W.C.1, January 15th. 





RAILCAR OIL ENGINES IN THE 
ARGENTINE 


Smr,—In the reprint of the Argentine dis- 
cussion on my paper (Part 1)—see your issue of 
August 4th, 1944—there is a slight error, 
insomuch that the second and third paragraphs, 
figuring as statements made by Mr. P. W. 
Dobson (chairman), are actually taken from my 
opening remarks. 

CuHas. R. PARKER, 
A.M.I. Mech. E. 
Pérez, Reptblica Argentina, 
November 25th. 








Sixty Years Ago 





THOMAS JACKSON 


In our issue of January 16th, 1885, we 
recorded the death of Mr. Thomas Jackson, of 
Eltham Park, Kent. We described him as one 
of the old railway contraetors of the type of 
Brassey, Tredwell, and Wythes. He was born 
in 1808 and at the early age of eight began 


advantages in the way of education, he toiled 

as a day labourer until 1827, when he undertook 

a sub-contract on a canal being made near 

Market Drayton. Telford was pleased with 

Jackson’s work, and the praise which he 

bestowed upon him acted throughout the rest 

of his life as an incentive to maintain a reputa- 

tion for good and trustworthy work. In 1837 he 

accepted his first railway contract, the con- 

struction of a part of the Birmingham and Derby 

Railway near Wichnor. In 1840 he undertook 

the construction of a part of the Chester and 

Crewe Railway and later of the Tame Valley 

Canal. A great opportunity came his. way in 
1843. The Caledonian Canal had suffered 

dilapidation to an extent rendering it almost 

unnavigable. The Government hesitated 
between renewal and abandonment. Eventually 
it decided in favour of renewal, but strictly 
limited the outlay. Mr. Jackson, in conjunction 

with Mr. Bean, undertook the work and finished 
it in 1847 at a cost considerably below the figure 
set by the Government. In the same year, 

1847, he the construction for the 
Admiralty of the large breakwater at Alderney. 

Unexampled difficulties were encountered. For 
twenty-five years the builders struggled against 

the full force of Atlantic gales, but eventually 
the work was successfully completed. Mr. 
Jackson also built the fortifications for the 
defence of the harbour at Alderney and the 
St. Catherine’s Bay breakwater at Jersey. 
While these works in the Channel Islands were 
in progress Mr. Jackson undertook other con- 
tracts, including the building of railways in 
the Hull area, the construction of the Tyne 
dock near Jarrow, and the provision of a supply 
of pure water for Harrogate. In his later years 
Mr. Jackson lived in comparative retirement, 

taking a close interest in meteorology,- 
astronomy, and geology. At his own request 
he was buried at Audlem, the scene of his early 
labours on the Birmingham and Liverpool 
Canal. 








Wages Councils 





In a Journal note of December 15th we 
recorded the introduction of the Wages Councils 
Bill in the House of Commons. On Tuesday, 
January 16th, Mr. Ernest Bevin, the Minister 
of Labour and National Service, moved the 
second reading of the Bill. Its purpose, he 
went on to say, was to bring the Trades Boards 
Acts up to date and to rename the Boards’ 
Works Councils. It also proposed to provide 
additional powers for establishing new Councils 
where the voluntary machinery was inadequate 
and reasonable standards of remunerations 
were not likely to be maintained. The third 
proposal was to continue the provisions of 
Part III of the Conditions of Employment and 
National Arbitration Order, 1940, for a limited 
period, in order to tide over the transition from 
war to peace. This proposal was directed, he 
said, to the immediate post-war period and was 
intended to prevent strikes breaking out where 
non-federated firms, thinking that they were 
free from the moral obligation others had 
entered into—and all industrial agreements that 
were voluntary were moral obligations and 
rested entirely upon honour in giving effect to 
them—thought that they could gain a com- 
petitive advantage by taking advantage of the 
labour market. Let such firms compete by all 
means, on the basis of efficiency, quality, and 
production, but not on the basic standard of 
wages agreed between the parties. Mr. Bevin 
said that the most priceless thing in this 
country, which had carried us through the war 
without the loss of our liberties, was the great 
voluntary system of negotiation in industry. 
The Bill, he said, provided that for a period of 
five years employers would be under an obliga- 
tion to observe no less favourable terms of 
employment than those set up between the 
employers and the trade unions. In other 
words, there would be in effect a complete 
national wages clause—for that was what it 
amounted to—in order to maintain industrial 
stability. The Bill was read a second time and 
discussed, and the necessary money resolution 








work on the Birmingham Canal, Withverysmall 


was agreed to in Committee. 
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Naval Construction in. 1944. 


By FRANCIS McMURTRIE, A.I.N.A. 
No. IlI—{Continued from page 31, January 12th) 


— July Ist, 1940, the United States 
7 Navy has multiplied its tonnage seven and 
a half times, and has increased the number 
of its ships a hundredfold: In the past year 
particularly the rate of sting Wan alco ae 
vessels was phenomenal 
400,000 tons were neo fs 

In the principal categories the following 
deliveries have been made during the four 





The cost of the “Iowas” is said to have 
exceeded the original estimate, and is believed 
to have averaged over 100 million dollars per 
ship. 

The battle-cruisers “Alaska” and “Guam” 
were completed in June and September, 1944, 
” | reapeotivel). No photograph has yet reached 
this country, but those who have seen the 
ships at sea describe them as of distinctive 
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tion the utility of these immense ships, whos, 
precise p is not clearly indicated, 
Now. that the average battleship is capable of 
exceeding 30 knots at full speed, the value of 
a few more knots at the inevitable expanse of 
protection is problematical. 
riginally, it is believed, the “ Alaskas” 
were designed as a “ reply ” to the reputed 
Japanese ships of the “ Titibu” type, which, 
so far as could’ be gathered from unofficial 
reports, were enlarged “ pocket battleships,” 
Now that these enemy ships have failed to 
materialise, it-is hard to define the | precise 
réle which the 74-million-dollar “ Alaskas” 
are to fill. Still, the fact remains that they 
are splendid ships of novel design, and the 
first genuine battle-cruisers to be built singe 
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and a half years to December 31st, 1944 :— 
10 battleships, 2 battle-cruisers, 16 fleet 
aircraft carriers, 9 light fleet carriers, 102 
escort carriers, 6 heavy cruisers, 27 light} guns 
cruisers, 209 destroyers, 503 destroyer- 
escorts, and 178 submarines. These figures, 
of course, include certain ships which have 
since been lost. Naval aircraft have been 
constructed at an equally rapid rate, and in 
spite of heavy wastage, there were 34,071 in 
service on June 30th last. Personnel has 
expanded to keep pace with the development 
of material, and at the end of last year there 
were in service, including the Marine Corps 
and Coast Guard, over 3,800,000 officers and 
men. 

In the design of the four ships of the 
“ Towa ” class so far completed, a return has 
been made to two funnels, as in the ‘‘ North 
Carolina” and “ Washington.” The “ Wis- 
consin ’’ and “ Missouri”’ were delivered in 
April and July, 1944, respectively, and do not 
appear to differ appreciably from the 
“Towa ” and “ New Jersey,” which went into 
service in the preceding year. Each is armed 
with nine 16in., 50-calibre guns, in three 
triple turrets (two forward, one aft), twenty 
5in., 38-calibre dual-purpose guns, and 128 
or more smaller weapons, comprising 40 mm. 
Bofors, 20 mm. Oerlikons, and machine guns 

At some angles a ship of the “Iowa” 
class might be mistaken for the ‘“ North 
Carolina” or “‘ Washington,” but there are 
certain noticeable differences, and the in- 
crease in length, amounting to more than 
150ft. over all, soon becomes apparent. 

It is understood that good progress is now 
being made with the fifth and sixth ships of 
‘the class, the “ Illinois” and ‘‘ Kentucky,” 
but there is no fresh news of the five pro- 
jected 58,000-ton ships of the “ Montana ” 
class, and it may be assumed that these will 
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not be laid down for the present. 
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U.S. 6000-TON CRUISER *' OAKLAND ”’ 


appearance, with a single large funnel and 
three triple turrets arranged as in the 
“Towas.” Presumably they contain 14in. 

guns, as reversion to the 12in. calibre, 
abandoned before the First World War, seems 
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the “‘ Hood.” 
closely by all interested in naval construction. 

Altogether, fifteen fleet aircraft carriers of 
the 27;000-ton ‘“‘ Essex ”’ class were in service 
at the end of last year:—The “ Essex,” 
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Their career will be followed 
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improbable. Being fast ships, considerable |“ Yorktown,” “ Intrepid,” ‘‘ Hornet,” “ Lex- 
length was demanded, and observers esti-|ington,”’ “‘ Bunker Hill,” and “ Wasp” 
mate it to be about S800ft. (extreme), or a'having been delivered in 1943; and the 
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U.S. 35,000-TON BATTLESHIP '** MASSACHUSETTS "’ 


“* Washington ”’ and “ Towa.” 

It is believed that the third ship of the 
class, the “‘ Hawaii,” is under construction, 
and she may be delivered during 1945, but 
there is no suggestion that the remaining 
three projected (“ Philippines,’ “Puerto 
Rico,” and “Samoa ’’) aré being taken in 


* Franklin,” 
“ Shangri- La, os 





hand. There is, indeed, a tendency to ques- 





“ Hancock,”  ‘“ Randolph,’ 

“ Bennington,” ‘“ Ticonde- 
roga, ” * Bonhomme Richard,” and “Tarawa’’ 
in the following year. In appearance they 
are not unlike the somewhat smaller British 
carriers of the “ Illustrious ” class, but the 
main armament is lighter—eight 5in. dual- 
purpose instead of the sixteen 4-5in. 
of the British design. | There appear to be 
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at least four 40 mm. Bofors and a large 
number of 20 mm. Qerlikons, The number 
of aircraft that can-be carried is unknown ; 
officially it has been stated as “over 80,” 
but 100 would not seem to be an excessive 
estimate. 

Very little additional information is avail- 
able concerning the three “ battle aircraft 
carries,” of 45,000 tons, laid down in 1943-44. 
Two of them are to be named “ Coral Sea” 
and “Midway” respectively, the escort 
carriers Which formerly bore those. names 
having assumed others. “Saipan” has 
been suggested unofficially as a possible 
name for the third ship, but this may be no 
more than a guess, 

There are believed to be about nine more 
of the “ Essex” class in hand. Names so 
far released are “ Antietam,” ‘‘ Kearsarge,” 
“ Oriskany,” “ Lake Champlain,” “‘ Prince- 
ton,” “ Reprisal,” and “ Valley Forge.” 
Their delivery during 1945 may be regarded 
as probable. 

At the end of last year there are believed to 
have been 98 escort aircraft carriers in 
service. They include the two oldest, the 
“Long Island” and “Charger”; at least 
nine of the “ Bogue ” class, with the slightly 
differing “ Prince William”; four ex-oilers 
of the “Sangamon” class; and the very 
numerous ‘“ Casablanca” class, of which 
between twenty and thirty are believed to 
have been launched and completed during 
1944. ‘They have been used freely in the 
Pacific to support landings, and two of them, 
the “Gambier Bay” and “St. Lo” (ex- 
“ Midway ”), were lost during the Battle of 
the Philippines last October, together with 
the light fleet aircraft carrier “‘ Princeton.” 

Photographs that have been released of 
the 11,000-ton light fleet carriers of the type 
just mentioned, known officially as the 
“Independence” class, that the 
design owes something to that of the 
“ Ranger.” There are four low and incon- 
spicuous funnels protruding from the star- 
board side somewhat similarly to those of the 
“ Ranger.” Main armament consists of four 
5in. guns, in twin turrets at bow and stern. 

Cruiser construction, which had been 
appreciably delayed by concentration on other 
categories, is now going ahead more rapidly. 


Only two of the 13,000-ton heavy type were : 


completed in 1944. These are understood 
be the “ Pittsburgh” (ex-“ Albany ”) 
“Bremerton.” Over a dozen moré are 
under construction, including the ‘“‘ Chicago,” 
“Fall River,” “St. Paul,” “Los Angeles,” 
“Columbus,” “Macon” (all launched) ; 
“Albany,” ‘‘Des Moines,” “ Rochester,” 
“ Northampton,” “Kansas City,” “‘ Oregon 
City,” and “Toledo.” 

Light cruiser deliveries have more than 
filled the gap caused by the conversion of the 
nine ships of the “‘ Independence ” class into 
carriers, and the loss in action of the 
“ Atlanta” and “Juneau.” At least ten 
ships of the 10,000-ton “Cleveland” class 
were launched during 1944—the “ Spring- 
field,” ‘“‘ Topeka,” “ Duluth,” ‘ Oklahoma 
City,” “Little Rock,” “ Atlanta,” “ Day- 
ton,” ‘‘ Amsterdam,” “‘ Helena,” and “‘Ports- 
mouth.” ‘There are still on the slips about 
twenty more, including the “ Providence,” 
“Fargo,” “Manchester,” ‘“ Cheyenne,” 
‘\Galveston,” “ Youngstown,” “ Buffalo,” 
“Newark,” “‘ Huntington,” “‘ New Haven,” 
“ Tallahassee,” s Wilmi n,” Ty Juneau,” 
“ Fresno,” “ Spokane,” “ Norfolk,” ‘“ Chat- 
tanooga,” “ Vallejo,” and “ Worcester.” 

The remaining two ships of the 6000-ton 
“San Diego” class—the “Flint” (ex- 
“Spokane”) and “Tucson”—were both 
launched and delivered during 1944. It is 
assumed that they are of the modified type, 
mounting twelve instead of sixteen guns of 





the 5in., 38-calibre pattern as the main arma- 
ment. In the earlier ships of the class, of 
which the “San Diego” and “San Juan” 
still survive, there was a pair of wing turrets, 
one on either beam abaft the mainmast; 
but in the “ Oakland ” and later ships these 
turrets have been omitted, presumably to 
reduce top weight. Nor are aircraft carried 
by the ships of this class, which is likely to 
remain at its present total of six units. 
Apparently the design is now considered 
rather too light for Pacific operations. 
Before proceeding to deal with lesser 
categories, something should be added on 
recent capital ship reconstructions. ‘Three of 
the battleships put out of action at Pearl 
Harbour on December 7th, 1941, have been 
rebuilt to an almost uniform design, so that 
they now appear from their silhouette to be 
sister ships. These are the “ West Virginia ” 
of 31,800 tons, the “ California” of 32,600 
tons, and the “ Tennessee ” of 32,300 tons. 
In their main characteristics they now bear a 
decided resemblance to the 35,000-ton ships 
of the “ South Dakota ” class, and have also 
a slight suggestion of the German “ Bis- 


marck ” in funnel and upperworks. 
To distinguish the “ West Virginia” from 


the other two, it is necessary to study the 
arrangement of the main armament. She 
carries eight 16in. guns in four twin turrets, 
as compared with twelve 14in. in four triple 
turrets in the “ California ’’ and “‘ Tennessee.” 

The “‘ Colorado,” 32,500 tons, and “‘ Mary- 
land,” 31,500 tons, were originally sister 
ships of the “ West Virginia.” Though 
extensively refitted and -modernised, with 
enhanced anti-aircraft armament and a more 
lofty and massive bridge structure, they 
retain their lattice foremasts, a pole being 
substituted for the original mainmast of the 
same type. 

Another ship whose appearance has been 
completely changed by reconstruction is the 
“Nevada.” Her tripod masts have been 
replaced by more solid structures after the 
style of the “ California ” trio, and the super- 
structure generally has been altered, the 
usual clusters of anti-aircraft guns in every 
available s being conspicuous. Her 
sister ship, the ‘“ Oklahoma,” has been 

iscarded as a total loss. Though 

Mand refloated at Pearl 









the tripod main- 
mast in the “ lvania,” and the struc- 
ture of the foremasthead has been modified 
in shape. Small alterations have also been 
made to the masting of the three battleships 
of the “ New Mexico” class, and even the 
“‘ Arkansas,” doyen of American capital 
ships, has been given a new tripod foremast 
in place of the basketwork affair which she 
has carried for over thirty years. 
(Zo be continued) 








Professional Engineers 


Appointments Bureau* 


Mezettinas have been held recently between 
representatives of the Civil Engineers Appoint- 
ments Board andof the Institution of Mechanical 
Engineers and the Institution of Electrical 
Engineers to discuss the question of the forma- 
tion of a Professional Engineers Appointments 
Bureau, with the complementary objectives of 
introducing qualified civil, mechanical, and 
electrical engineers to employers needing their 
services, and, at the same time, providing 
employers with a means of. obtaining 
such staff. As the outcome of these meetings 


* From a circular addressed to members of the 
Institutions named. 





it is felt that there is need for such a Bureau, 
and that it should be brought into being as soon 
as possible so as to be available to deal with 
matters of employment after the cessation of 
hostilities. There is, however, one serious 
difficulty to overcome in establishing such a 
Bureau, and that is to raise sufficient money to 
meet the expenses of the first four or five years, 
after which it is anticipated the Bureau will 
become self-supporting by means of registration 
and engagement fees. Since the three Institu- 
tions have received legal advice that they may 
not use their funds for such a purpose, it is felt 
that employers of professional engineers and 
the engineers themselves may be willing, in 
view of the benefits the profession as @ whole 
would derive from such a Bureau, to provide 
the necessary money to cover the initial 
expenses. 

The Bureau will not be run for profit, and will 
be operated as a separate organisation from the 
three Institutions, having its own office and 
staff, and, no doubt, the work—particularly on 
the conclusion of the war and in the early post- 
war years—will be considerable. Therefore it 
is anticipated that in the first year an expendi- 
ture of about £2000 will be incurred, and for 
the next four years about £1000 annum, 
making a total of approximately for the 
first five years. As it is not possible to forecast 
when the Bureau will become entirely self- 
supporting, it has been decided to adopt a 
target figure of £10,000, so that reserves may 
be in hand to tide over difficult periods during 
the first ten years. 

Accordingly the Institutions are seeking 
donations from the principal employers of civil, 
mechanical, and electrical engineers, and, at 
the same time, are inviting the co-operation of 
members to the extent of a small donation of, 
say, 5s. Naturally, contributions of larger 
sums would be much appreciated; but it is 
felt that if the amount asked for is small, it 
‘can be given by all members of the three Insti- 
tutions, and especially by the younger members, 
who may find the services of the Bureau of 
particular value to them. 

Cheques should be made payable to Mr. F. E. 
Wentworth-Sheilds, Dr. H. R. Ricardo, or Sir 
Harry Railing, and crossed “‘ Professional Engi- 
neers Appointments Bureau.” 

All cc ications, which must be in writing, 
should be addressed to the Clerk to the Civil 
Engineers Appointments Board, 8, Princes 
Street, 8.W.1. 

The objects of the Bureau will be to receive 
inquiries from employers seeking the services 
of qualified professional engineers, to advise 
them, if desired, as to the qualifications required 
for the particular engagement, and to submit 
to them particulars of persons registered with 
the Bureau whose experience seems to fit them 
for the appointment ; to receive applications 
for registration for employment from members 
who, by reason of their engineering qualifica- 
tions, belong to the Institution of Civil Engi- 
neers, the Institution of Mechanical Engineers, 
or the Institution of Electrical Engineers, 
or persons whose engineering qualifications for 
election or admission to one of those bodies have 
been approved by the respective Councils; 
to maintain, for the benefit of those seeking 
such facilities, lists of firms willing to receive 
from time to time engineering pupils, appren- 
tices, or assistants under agreement; to give 
advice generally in matters relating to the 
employment of professional engineers ; and to 
provide and maintain such offices, waiting 
rooms, and staff, and to do all other things as 
may be necessary or convenient to carry out the 
above objects. 

The Bureau will be administered by a Board 
consisting of fifteen members, made up of the 
Presidents and Secretaries for the time being of 
the Institutions of Civil, Mechanical, and Electri- 
cal Engineers, who may be ex-officio members of 
the Board, and three members from each of 
the Councils of the Institutions of Civil, Mech- 
anical, and Electrical Engineers, to be appointed 
by those Councils annually in January. Of 
these nine appointed members, none may be 
appointed more than three years consecutively, 
or having served on the Board for such a period, 
be eligible for re-appointment until the expira- 
tion of one year. 
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: Shipbuilding and Marine Engineering 
in 1944 


No. Il—({Continued from page 40, January 12th) 


Research in the Shipbuilding Industry 


hare early in 1944 the Shipbuilding Con-|from 1935 held the position of technical 
ference announced that the British ship-|manager of the marine engine works of 
building industry. had decided. to form} R.and W. Hawthorn, Leslie and Co., Ltd., was 
which would be!lannounced. Dr. Brown took up his new 


a@ research association, 


August the appointment as Director of 
Research of Dr. Thomas W. F. Brown, who 








COAL AND TIMBER STEAMER ‘** EDENCRAG *’ 


entrusted with all branches of work asso- 
ciated with shipbuilding, marine engineer- 
ing, and ship repair work. A Research 
Board was formed with representatives from 


all the various branches of the industry. The! 








appointment in September last. The Asso- 
ciation will deal with the application of steam 
and gas turbines for marine propulsion and 
those urgent problems requiring a solution 
in the national interest. The post-war com- 
petitive position of the 
industry in the home 








MOTOR COLLIER 


setting up of this new association in no way 
restricts the research activities of private 
firms or other bodies which have had long 
years of experience in the conduct of research 
work connected with the shipbuilding 
industry, but whose activities have not yet 
so far been co-ordinated on any national 
basis. At the spring meetings of the Institu- 
tion of Naval Architects, Mr. Wilfred Ayre 
made a statement on the work of the Research 
Association. In June Dr. 8. Livingston 
Smith, who since 1939 was the Superin- 
tendent of the Engineering Department of 
the National Physical Laboratory at Ted- 
dington, was appointed Director of Research 
of the British Shipbuilding Association. A 
further interesting development of the year 
was the formation of the Parsons and Marine 
Engineering Turbine Research and Develop- 
ment Association. A strong Council of 
Directors and a Consultative Technical Com- 
mittee was formed, drawn from the principal 





**CHANNEL QUEEN *’ 





technical officers in the industry. Early in 





and foreign trade will 
also be considered. 
Colliers and Coasting 
Vessels 
As already stated, a 
large number of inter- 
mediate - sized ships, 
such as coal, grain, 
timber, and coasting 
were put 







lafid Shipbuilding Com- 
pany, Ltd., of Burntis- 
land. We show the 
London Power Com- 
pany’s self-trimming collier ‘Sir Leonard 
Pearce,’ managed by Stephenson, Clarke and 
Associated Companies, Ltd., which is 
specially arranged for navigating through the 


readers are familiar with this type of collier. 
It is designed te carry about 2460 tons, and 
the holds have a grain capacity of 117,199 
cubic feet. Some 845 tons of water ballast 
is carried. The machinery, which is arranged 
aft, comprises a triple-expansion engine, with 
cylinders 16}in., 27}in., and 46in. bore, and 
a stroke of 33in., taking steam from a single 
boiler working at a pressure of 200 |b. per 
square inch. 

Another type of ship is the single-deck cog] 
and |timber steamer “ Edencrag,” which wags 
constructed by the same builders for the 
Hartlepools Steamship Company, Ltd., and 
managed by Magee, Son and Co. She is of 
slightly larger capacity than the foregoing 
ship, and has a deadweight capacity of 2470 
tons, with a capacity of 118,530 cubic feet, 
carrying 552 cubic feet of water ballast. The 
engines are placed amidships and consist of a 
triple-expansion unit, with 16in., 27in., and 
45in. bore cylinders and 33in. stroke, taking 
steam from two 200 Ib. pressure boilers fitted 
with superheaters. 

An example of a motor collier is the 
“Channel Queen,”’ built at Burntisland for 
the British Channel Islands Shipping Com- 
pany, Ltd., of London. She is of the self. 
trimming type, with a deadweight carrying 
capacity of 685 tons and a cubic capacity of 
37,020 tons grain. About 291 tons of water 
ballast is carried. The machinery is an. oil 
engine of the British Polar two-cycle type, 
with five cylinders, having a bore of 340 mm. 
and a stroke of 570 mm. All the auxiliary 
machinery on this ship is hydraulically 
operated. In our issue of November 17th we 
described the new motor coaster ‘‘ Supremity 
III,” which we again illustrate. She is the 
latest ship of this type to be added to the 
fleet of F. T. Everett and Sons. and has a 
designed carrying capacity of 2800 tons, with 
@ measurement of about 2000 gross tons. A 
feature of her design is the hold accommoda- 
tion, well served with electric winches, and 
the modern provision made for the comfort 
of her officers and men. She is propelled by 
a single-screw Sirron, two-stroke, six-cylinder 
engine, with a bore of 16in. and a stroke of 
25-5in., which is of new design, and to which 
we shall refer in a later article. 


The Smaller Ships 


ot less important were the many smaller 
ships, constructed as part of the war pro- 
gramthe. They included the “Vic” shipsknown 
as “ puffers,” of about 140 tons deadweight 
capacity, driven by compound steam engines, 
taking steam at 120lb. per square inch. 
These small ships, which in various forms 
have lengths from about 60ft. to 80ft., were 
designed from the vessels which used to ply 
on the Forth and Clyde canal and were 
colloquially known as “ puffers.” In one of 
our last week’s articles reference was made to 
the fine performance of our tugs, which took 





Thames bridges. Nodoubtmany of our London 


such an indispensable part in the invasion 
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operations. On page 5 ante we illustrated the | these vessels the welding principle was 
«Tid ” class of tug, which is propelled by | employed, which has already been described 
compound steam engines and is equipped |in our pages. The general appearance of a 
with 140 1b. pressuré boilers. A larger tug|“ Victory ” ship is shown in our illustration. 
of the “ 2mpire” class is shown in the accom-'The hull form is full, with a block coefficient 








MOTOR COASTER 


panying engraving. This type of tug was built 
in many shipyards around our coasts. It is pro- 
pelled by triple-expansion engines, taking 
steam from 200 lb. pressure boilers. One or 
two of these tugs were fitted with the Kort 
nozzle, so that an interesting comparison of 
performance can be made. The smaller ships 
included hatched swim-ended dumb barges, 
made in reinforced concrete, and in our issue 
of March 31st we described and illustrated the 
construction of these barges and their general 
design. The smaller ships were often sent 
abroad on larger vessels, and in one of our 
Supplement pages we showed a “Tid” tug and 
several ‘“ puffers ’’ and barges being carried 
as deck cargo. By this means transport and 
tug facilities were made available, not only 
for the larger naval and military operations, 
but in the smallest harbours. Some 
Admiralty type “ Assurance” type rescue 
tugs were also built. 


The American ‘‘ Victory ”’ Ship 

The great American contribution to the 
Allied merchant shipping output during the 
year under review was made mostly in the 
form of “‘ Victory ’’ ships propelled by geared 
steam turbines. This type of ship was chosen 
in view of its being a good general-purpose 
design, which may find service on commercial 
routes after the war. In the construction of 








** SUPREMITY III "’ 


of 0-674. The ship has a loaded draught of 
about 28ft. and is designed with five holds 
having a total space of 453,000 cubic 
feet. In two types, the AP-2 and AP-3, 


mittee styled the Technical Committee on 
Turbines and Gears, on which was repre- 
sented the Allis Chalmers Manufacturing 
Company, the General Electric Company, the 
Westinghouse Electric and Manufacturing 
Company, the De Laval Steam Turbine 
Company, and the various firms of gear 
makers. The main turbine orders were 
carried out by the General Electric Company, 
the Westinghouse Company, and the Allis 
Chalmers Company. The boilers are of the 
water-tube type and were supplied by the 
Babcock and Wilcox and the Foster Wheeler 
companies. They’ have a designed working 
pressure of 440 lb. per square inch and a 
funnel superheated steam temperature of 
740 deg. Fah. The average fuel consump- 
tion is round about 0:65 lb. of oil per 
8.H.P.-hour. 

In addition to the propelling machinery to 
which we have referred, two other “‘ Victory ” 
ships were equipped, one with Lentz steam 
engines, of 6000 S.H.P., and the ‘other 
with an oil engine of the same horsepower, 
designed and built by the Nordberg Manu- 
facturing Company, of Milwaukee. The latter 
is @ nine-cylinder unit, having a bore of 29in. 
and a stroke of 40in., and operating on the 
single-acting two-stroke cycle. Its designed 
output is 6000 S.H.P. at 160 r.pm., the 
brake mean pressure being about 62 lb. 
per square inch. The 1944 production figures 





for America have not yet reached us, but it 














AMERICAN ‘‘ VICTORY’ SHIP 


6000 S.H.P. and 8500 S.H.P. geared steam 
turbines are installed respectively. The pro- 
peller speed of the AP-2 is 100 r.p.m. and 
that of the AP-3 ship 85 r.p.m. The turbine 
machinery was designed by a joint com- 








**EMPIRE ' CLASS TUG 





has been estimated that the total tonnage is 
likely to reach 10,000,000 gross tons, a 
stupendous output which has been of the 
greatest assistance to the Allied cause. 


(To be continued) 








Institution of Mechanical 
Engineers 


On Friday of last week two papers on 
Lubrication were presented before the Institu- 
tion of Mechanical Engineers. The first, by 
Dr. D. Clayton, Senior Scientific Officer, Engi- 
neering Division, National Physical Laboratory, 
was entitled “An Exploratory Study of Oil 
Grooves in Plain Bearings.”” The following is 
the official summary of this paper :— 

A preliminary investigation has been made of 
the influence of oil holes and grooves on journal 
bearing performance to provide, in addition to 
fundamental information on fluid films in bear- 
ings, preliminary data for an ultimate analysis 
of the behaviour of internal combustion engine 
bearings. In the first part of the paper the 
effects of supplying oil to holes and grooves in 
the unloaded part of the bearing are investi- 
gated, the quantity of oil flowing through the 
bearing, the running temperature, and the 





coefficient of friction being recorded. Amongst 
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the results are shown the important part the 
clearance space at the point of supply plays in 
the quantity delivered; the surprising drop 
of feed as a 90 deg. circumferential groove is 
extended to 360 deg.; the marked effect of 
quantity of oil on bearing temperature for small 
ows and the rapid drop in efficiency of ail 
cooling as the quantity rises ; and the absence 
of @ groove arrangement giving more efficient 
cooling than the others. Change of supply 
temperature and pressure have a much less than 
proportionate effect on bearing temperature and 
flow.. Ingrease of clearance leads to a dispro- 
portionate increase of oil flow, 
In the second part of the paper the effect of 
holes and grooves in the pressure film is explored. 
In this case measurements were made of the 
pressure at the crown of the bush when the 
hole there was closed, and of the flow when 
open, in addition to the previous observations. 
Amongst the results may be noted the relatively 
small initial flow through the crown hole in spite 
of the high pressure there when it is closed ; the 
increase of the crown hole flow at the expense 
of side flow as the groove is cut into the inlet 
film ; and the relatively small changes in hear- 
ing temperature and coefficient of friction. 
in changes of oil supply pressure and tem- 
perature had less than proportionate effects on 
flow and temperature of the bearing. A pre- 
liminary note is made of the decrease of load- 
line film pressure, which was found as the 
temperature was increased. The temperature 
was also raised to cause incipient failure of the 
bush, and it was found that the final tempera- 
ture was independent of whether the crown hole 
was open or closed, and yet there were indica- 
tions of diminished film thickness for small 
grooves at natural running temperatures. The 
safety was decreased as grooves were cut in the 
loaded part of the bearing. Some indications 
of the magnitudes of the changes are given. 
The second paper was by Mr. A. Fogg, also 
of the Engineering Division of the National 
Physical Laboratory, and was entitled ‘“‘ Fluid 
Film Lubrication of Parallel Thrust Surfaces.” 
The experiments described in this have,the 
author stated, clearly demanpieaied Vie ability 
of thrust bearings consisting of parallel opposing 
faces to sustain loads of almost the same order 
of magnitude as can be sustained by tilting pad 
thrust bearings of the same bearing area. The 
conditions under which such have been 
shown to function may be somewhat exceptional 
as regards speed, but from the evidence obtained 
there is reason to suppose that the behaviour 
would be similar under more normal speed con- 
ditions if allowance is made for the influence of 
speed on pressure generation in viscous films. 
No direct measurements of pressure in the 
lubricating film have yet been made, but the 
magnitude of the loads carried, the low friction 
losses, the apparent absence of contact mark- 
ings, and the general. relationship existing 
between friction, speed, load, and viscosity, 
provide very strong evidence of the existence 
in such bearings of a viscous pressure film. 


375 r.p.m., it is built in three to eight-cylinder 
sizes, giving powers from 324 to 1080 B.H.P. 


cylinder marine auxiliary generating set and 
@ six-aylinder industrial unit. 


attractive include the clean appearance of the 
engine, and the evident care which has been 


rated as a result of thermal expansion of the 
fluid in its passage through the loaded regions 
which produces @ distortion of the velocity dis- 
tribution curves in the film in @ manner similar 
to that produced by a convergence of the bear- 
ing surfaces with constant volume flow. 


If this suggested explanation is correct, i; 
would seem to be necessary, in order to arriy, 
at an accurate figure for load capacity, to tak, 
into account this expansion effect in all cage 
of bearings where the heat generated in thy 
lubricating film is considerable. 








Two-Stroke 


R yawergd before the end of last year we were 
invited by W. H. Allen, Sons and Co., Ltd., 
of Bedford, to inspect on the test bed a 
typical example of their oil engine, type 
T 47, which extends the range of oil engines 
now being manufactured by the firm for marine 
auxiliary and industrial uses. The engine 
operates on the Harland and Wolff-Burmeister 
and Wain uniflow scavenge system, and with a 
cylinder output of 135 B.H.P., at a speed of 


Oil Engine 


——_———_>— -— 


working parts. Hinged covers give access to 
the cylinder heads and valve gear, whilo 
additional hinged doors provide access to the 
individual fuel pumps. The usual crank ‘case 
inspection doors, at the front and back, enable 
the main bearings and the big-end bearings to 
be easily i 

Unlike lodp scavenge two-stroke engines in 
which the air needed for combustion has to 





pass through adjacent ports in the cylinder 











SixX-CYLINDER 480- KW 


The accompanying engravings illustrate a six- 


Points in the general design which we found 





It is suggested that a pressure film is gene- 


taken to ensure good accessibility to all the 











MARINE AUXILIARY SET 


liner simultaneously, this engine, us already 
stated, works on the uniflow scavenge system. 
The combustion air is delivered to a belt around 
the cylinder liners by a positive displacement 
blower, and the whole periphery of tbe liner is 
thus available for the inlet ports, which can be 
spaced and shaped to the best possible advan- 
tage. The exhaust gases are ejected through 
two poppet type exhaust valves, placed ver- 
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FRONT VIEW WITH COVERS REMOVED 





BACK VIEW 
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— 
tically in the cylinder head, and operated by'a 
single push rod and a forked rocker lever. 
Excellent scavenging is attained by this means, 
which was shown by-the clear exhaust and the 
coo! running of. the: engine. The paths of the 
exhaust gas and the entering air are entirely 
ate, and @ surplus supply of air is used for 
flushing out the combustion space and eooling 
the exhaust valves. bois ‘ 
As a result of the efficient scavenging em- 
ployed, the engine works with a. brake mean 


‘foundation, or for marine use is secured ‘to a 
| fabricated steel - under-bedplate, which is 
common to the engine and the generator. 

The top face of the bedplate is slightly above 
| the eentre line of the engine crankshaft, and 
the bedplate forms an oil reservoir. A forged 
1 crankshaft of high quality steel, the dimensions 
| of which, we learned, are appreciably above 
Lloyd’s Register irements for -marine 
engines; is employed. The crankshaft has a 
solid’ forged half coupling. The connecting- 
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ToP OF ENGINE WITH COVERS RAISER 


effective pressure of 75-5 lb, per square inch, 
which is comparable with that for four-stroke 
engines of the same class. The fuel consumption 
is at full load under 0-37 1b. per B.H,P.-hour. 

Before dealing with the detailed design of the 
engine, some main dimensions and particulars 
may be given, We were given to understand 
that the rating referred to in this article is very 
conservative, and, as demonstrated to us, con- 
siderably higher outputs could be obtained 


rods are of round section and are hollow 
bored, the top end bearing is a renewable 
bush of large diameter, and the bottom end 
bearings are drop forgings. The latter are white- 
metal-lined, and are secured to the rod by four 
bolts of high-tensile steel, 

The pistons are of close grained cast iron 
and are bored out for the gudgeon pin, which is 
inserted from below, provides @ larger 
bearing area than would be possible with a 








the 


CONTROLS AND GOVERNOR GEAR 


without evidence of distress or marked increase 
in fuel consumption, 


Dimensions and Particulars 


Type of engine ... .. 47 six-cylinder 
Designed output 810 B.H.P. 
Cylinder bare. ... 290 mm, 

Piston stroke 470 mm, 

Piston speed... 1156ft. per minute 
Running speed ... 375 r.p.m. 


Brake mean effective pres- 
Sure... ou. 4... =75+8 1b. per sq. ch 
Full load fuel consumption 0-37 Ib. per B.H.P.-hour 
In the three to six-cylinder engines the 
tylinder crank case or block is made ina single 
casting, only in the seven and eight-cylinder 
models are two castings with a vertical joint 
employed. The crank case is attached to a deep 
Section bedplate, which is bolted: down to the 
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gudgeon pin passing through the piston, Cast 
iron of special quality is used for both the pistons 
and the pins, and the pistons are oil cooled. 

The liners are cast in close-grained iron and 
embody the scavenge air inlet ports, which, we 
observed, are shaped and machined to give a 
vertical swirl to the entering air, After com- 
plete machining, each liner is carefully i 
for hardness, and is then tested hydraulically 
to a pressure of 1000 Ib. per square inch. 

The combustion ehamber is of the open 
pattern, and it is of a form which gives efficient 
combustion combined with a low consumption 
of fuel. The piston crowns are concave in 
shape, with a profile designed to give efficient 
turbulence, 

The cylinder heads, which are made in heat- 














resisting iron, ave separately detachable. Ample 
waterways, ensuring efficient cooling, and aceessi- 
ble outside connections carrying the cooling 
water from the cylinder jackets are provided. 
As will be seen from one of our illustrations, 
there are two exhaust valves to each cylinder, 
which are operated from « single fulcrum by 
a forked socket lever, and are mounted 
vertically’ in the cylinder head. The fuel 
injection valve is centrally disposed and 
spring-loaded relief valve is fitted. Provision 
is also. made for taking the compression 
and maximum cylinder firing . As 
will be seen from an engraving, the cylinder 
heads and valve gear are completely enclosed 
under hinged steel covers, which can be indi- 


| vidually secured in the open position as shown. 
| This arrangement gives the maximum amount 


of accessibility and contributes to the notice- 


J ably quiet running of the engine. 


A separate fuel pump is employed for each 
cylinder, the pumps being mounted high in the 
engine frame and directly actuated from the 
camshaft. This arrangement enables the indivi- 
dual adjustment of each pump to be carried 
out, in order to obtain an equal distribution 
of load over all the cylinders. The close 
proximity of each pump to the fuel injector, 
and the use of similar interconnecting pipes for 
the fuel supply, ensure that equal distribution, 
when once established, is maintained under all 
conditions of load. The fuel pumps, we noted, 
are of robust eonstruction and their operation 
is simple, while special doors give ease of 
access for i jon and adjustment. The 
quantity of fuel oil delivered to the cylin- 
ders is regulated by the governor, which 
i pump through a 


: control shaft running the length of the engine. 


On entering the fuel system the oil flows first 
through a twin compartment filter and then 
passes through edge type filters, which are 
incorporated in the inlet to each of the fuel 
valves. 

The governor, which is placed at the end of 
the engine over the fly-wheel, is of the spring- 
loaded centrifugal pattern. It is very sensitive 
in operation and is designed to hold the speed 
of the engine within the limite set by the 
British Standard Specification No. 649—1935. 
The adjusting hand wheel on the end of the 


Fuel Consumption 


Brake Horse Power 


PERFORMANCE CURVES 


governor shaft its the speed of the engine 
to be varied while running. The governor is 
chain driven from the crankshaft and the same 
drive is utilised for the camshaft. This drive is 
at the fly-wheel end of the engine and all 
bearings, as well as the camshaft, are forced 
lubrieated. Above the camshaft are the single 
push rode operating the dual exhaust valves. 
Each push rod is equipped with its own return 
spring, the lower end of the red being guided by 
a@ large-diameter plunger which carries the 
roller followers for the cams. The blower is 
mounted at the back of the engine, and it is of 
the positive displacement type. It is driven 
from the crankshaft by # roller chain through a 
resilient coupling. The blower is furnished with 
an air silencer, and to meet special requirements 
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a combined silencer and air inlet filter can be| authority, preferably working under the direc- | pollution of rivers is avoidable. In addition to 


fitted. 
For the lubrication of the engine a medium- 


pressure forced-feed system is employed, the | extending and improving the work of the Inland 


oil being contained-within the engine bedplate. 
The oil pump is of the gear type and it is directly 
driven from the crankshaft. 


lubrication systems through an ail cooler and 
large .double-compartment gauze type filter, 
placed at the back of the engine. The oil 
passes through the main bearings and the 
big ends, and then up the connecting-rods 
to the small end bearings, while an independent 
supply feeds the camshaft and governor bear- 
ings. The oil pressure can be regulated by a 
spring-loaded by-pass valve. For starting up, 
@ hand-operated priming pump is fitted. 

With regard to cooling water, the engine is 
intended to operate with an independent water 
pump, passing water through the oil cooler to 
the cylinder block. After cireulating round the 
cylinder liners the water flow continues through 
the external passages already mentioned to 
the individual cylinder heads, which have 
independently adjustable control valves with 
dial thermometers. An innovation is the double 
seal provided between the water space and the 
air inlet belt so that any water leakage past the 
first rubber sealing ring is at once indicated. 
The engine is started by air at a pressure of 
300 lb. per square inch. Depending on the size 
of the unit, two or three cylinders are fitted 
with independent starting valves. By using 
an electrical relay it is possible to start the 
engine by means of a remote control. This was 
demonstrated in our presence. As shown in 
another of our engravings, the exhaust manifold, 
which is made of cast iron, is lagged with 
asbestos and has a sheet steel cover. It is 
arranged at the back of the engine and short 
inlet passages are provided. Below each 
exhaust branch there is a high-reading exhaust 
thermometer. 

The engine starting and manceuvring controls 
at the fly-wheel end of the engine, which are 
shown. in another of our illustrations, are very 
neatly arranged. They include the starting air 
and fuel levers and these are quite near the 
governor speeder gear, and below the governor 
is the tachometer, which is driven from the 
camshaft. 

The excellent performance of the engine is 
shown by the accompanying curves, which 
indicate fuel consumptions and exhaust tempera- 
tures. The engine we have described marks a 
further notable advance in Allen engine design, 
and new fields, both industrial and marine, will 
be served by this two-stroke design, with its 
smaller overall space, lighter lifting tackle, and 
reduction in weight, all of which will make for 
ease of transport. The production of this new 
Allen engine will, we are informed, be arranged 
to meet future demands and will cover a wider 
range of applications for public service and 
industrial undertakings in all markets, as well 
as marine auxiliary engines and generating 
sets, controlled according to the conditions 
governing the supply of oil engines for priority 
requirements. 








A National Water Policy 


In view of the important decisions that will 
have to be made in connection with shaping 
a national water policy, the Council of the Insti- 
tution of Civil Engineers appointed a Com- 
mittee to examine the Government’s proposals 
for shaping such a policy, as outlined in the 
White Paper on a National Water Policy. This 
examination was confined mainly to those pro- 
posals which involved technical consideration. 
These are considered under the headings of 
Inland Water Survey, Protection of Water 
Resources, Rural Water Supplies, Compensa- 
tion Water, Research, and General. A sum- 
mary of the more important points contained 
in the Committee’s report is given below. 





Intanp Water SuRvVEY 
The Institution of Civil Engineers in its 1942 


It supplies both | does not specifically state, but implies that the 
the piston cooling and the engine pressure | responsibility for the work would still be in the 


tion of the Department of Scientific and Indus- | the most obvious potential sources of pollution 
trial Research, and stressed the importance of | such as sewage works and trade wastes, ther, 
are others vastly more numerous, such as storm. 
water overflows from sewers, surface wate; 
sewers, &c, 

As regards undergrourd resources, the mogt 
urgent need is protection against the undue 
reduction of underground water supplie: owing 
to pemeeinirs pumping, and the various pro. 
posals for dealing with the problems of under. 
ground resources are supported with the recom. 
mendations that (a) control should not only be 
applied to new borings, but that the owners of 
existing borings should be required to limit the 
flow therefrom to a quantity sufficient for thei; 
reasonable requirements ; and (b) that the lay 
relating to the control and treatment of indus. 
trial liquid wastes should be strengthened. 

RuraLt Water SUPPLIES 

Among the advantages of regional scheme; 
embracing larger areas than many found to-day 
are included the possibility of adopting « source 
adequate as regards quantity and up to modem 
standards as regards quality and of the employ. 
ment of skilled staff where treatment plant is 
required and the avoiding of a multiplicity of 
sources, which often results in lack of competent 
technical control. The proper use after the war 
of water supplies provided for camps and tem. 
porary establishments, the metering of supplies 
other than those solely for domestic purposes, 
and the provision of ample storage tanks by the 
non-domestic consumer to avoid the ordinary 
consumer having to pay for heavy expenditure 
on balancing tanks and large water mains, are 
among the other rec dations 

COMPENSATION WATER 

The Institution Committee notes with satis. 
faction the opinion expressed in the White 
Paper that excessive obligations in the matter 
of compensation water not only increase the 
cost of water to the consumers, but may also 
materially impair the value of the source. It 
points out that in certain cases it would assist 
the conservation and allocation of water 
resources in the public interest with due regard 

rding _|to existing and probable future uses, if river 
PB Pern - ogg ge dang bso aso flow-regulating reservoirs or other works were 
development of Inland Water Survey is required | Constructed, and favours River Boards being 


. aeti th t : f the flow of | €™powered to formulate schemes for submission 
in connection with the gy ; ce > eee to Parliament. It discusses the factors which 


ivers, streams, and : : : 
pees ee yet established gauges for measuring | Should be taken into consideration when assess- 
river flows on an adequate scale, and it is there- | 2g the amount of compensation water. 
RESEARCH 


fore important that, if these authorities or their 
successors, the River Boards, are to be required} The appointment of a Research Committee is 
to carry out this work, the central authority | recommended with functions to receive and 
should have at its disposal an experienced engi-| consider suggestions for research and to decide 
neering staff (2) to survey the catchment areas, | what research and how it is to be carried out. 
to determine the positions and types of gauge, | It would also be responsible for the publication 
and to decide the order or priority for the | of the necessary reports. The Committee should 
various installations on different rivers, and primarily comprise water engineers and con- 
(6) to inspect the gauging stations periodically | sultants, and be assisted by additional members 
in order to ensure that the gauges and recording | drawn from a panel of scientists, which would 
apparatus are maintained in proper order and | include chemists and bacteriologists, physicists, 
adjustment. biologists, and metallurgists. Among the 
As springs are @ more important source Of | problems on which research is required are :— 
water supply than is generally realised (at least | New methods or variations of present practice 
28 large and over 270 small authorities derive | whereby water may be rendered wholesome and 
the whole or pait of their supply from such| palatable, and non-aggressive to the different 
sources), the gauging of should be| materials now in use for waterworks purposes ; 
inchuded in the work of the Inland Water Survey. | the means by which sludge and other by-pro- 
The collection and collation of records as to| ducts of water treatment may be made market- 
underground water resources should be pro-| able ; the results of treatment in so far as these 
ceeded with actively as soon as possible. | affect the carrying capacity of pipes ; and the 
Advantage should be taken of facilities for/ most practicable means of eliminating or mini- 
measuring and comparing the water levels in| mising the external deterioration of pipes and 
existing private wells in the countryside before | services caused by sulphates and other salts in 
any of these disappear with the extension of | certain soile. The cost of these researches would 
piped water supplies. Certain wells might be/ be small as compared with the benefits which 
specially preserved for this purpose. All) would result from the investigations, and could 
authorities and persons utilising or controlling | be met from funds which might be placed by 
water resources (other than private wells used | Government at the disposal of the Department 
for domestic or agricultural purposes) should be | of Scientific and Industrial Research. 

required to furnish r>2turns of water levels, G a 


quantities abstracted, quality of water, and, if hie sialbnieliaa dee dima maabia' dis technical 
: Rec ie - = . 
meni ils cap tamtad Nat Bi eh Di cle staffs of the Ministry of Health: the Meteoro- 
PROTECTION OF WATER RESOURCES logical Office, and the Geological Survey of the 
Unless all sources of pollution are carefully | D.S.I.R. is stressed, and the importance of the 
controlled, there is either an unnecessary waste | Meteorological Office and the Geological Survey 
of water resources or an increased expenditure | being represented on the Central Advisory 









































Water Survey. The latter point has been clearly 
recognised in the White Paper, which, however, 


same Government Departments as at present. 
This had not been considered to be the best 
solution, in view of the scientific nature of the 
work and of the fact that several Government 
Departments were interested in the question of 
water resources. The present Institution report 
does not deal with this aspect again, and is 
more concerned with the technical considera- 
tions involved in the provision of an organisa- 
tion capable of dealing with the subject 
adequately. 

As far as the collection of records and informa- 
tion is concerned in connection with rainfall, 
the importance of sufficient staff being provided 
for an adequate inspection of rain gauges is 
stressed. This is necessary, as many old- 
established gauges are sited on over-exposed 
positions which causes an under-registration of 
the rainfall, resulting in a reduction of the 
figures for loss due to evaporation and absorp- 
tion on areas from which the run-off is measured 
and in possible misleading estimates of yield 
when lying these figures to other areas. 
The publication of “ British Rainfall’ should 
be resumed as soon as possible after the War and 
the records of the war years should also be pub- 
lished. The Meteorological Magazine is also of 
great value, especially its records of e 
wetness or dryness. There should be greater 
uniformity in the estimates of general rainfall 
over the various catchment areas, and these 
estimates should be made by a central body. 
Various special studies should be carried out 
te include :— 

(a) The preparation of rainfall survey maps 
on @ scale of 2 miles to lin. 

(6) Further summaries of the frequency of 
dry and wet periods. 

(c) The variation in monthly and annual 
evaporation. 








report had recommended that matters relating 
to surface water should be dealt with by a central 





of public money on purification of water which | Water Committee which will advise the Minister 
need not have been fouled. A great deal Of | of Health, is pointed out. _ 
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The prices quoted herein relate to bulk quantities. 


American Steel Research 

Mr. George W. Wolf, president of the 

United States Steel Export Corporation, has recently 
announced that considerable advances in funda- 
mental research, and in relating research findings to 
specific improvements in steel products, were made, 
during 1944 in the Corporation’s laboratories and 
plants. Many of the studies concerned steel for 
war uses and the results cannot at present be dis- 
closed ; but numerous others are of a general nature, 
and, it is felt, will be of value to the entire steel 
industry as well as to users of steel. Researches 
have, for instance, been continued on the use of 
intensifiers, such as boron, and also on the harden- 
ability of steel, while progress has also. been made in 
studies of electrolytic tinplate and other coatings 
for steel sheet, strip, and wire. New pickling 
ractices have been perfected, and some of. the 
problems relating to waste une liquor have 
advanced towards solution. connection with 
the stcel cartridge case programme, some practical 
research on drawing has been performed, 
with results which will doubtless be of value to 
vivilian industry when’ steel is in available for 
etime production. pha’ Wolf’s statement dis- 
closes that spectrographic equipment is now in 
standard use in several of the Corporation’s plants, 
and advances have also been made during the past 
year in the further application of pyrometry to 
open-hearth, electric furnace, and r practice 
and control. Some valuable work has been done 
in developing standards and improved practices 
for various grades of Bessemer steel, and as a 
direct result a considerable amount of Bessemer 
seamless tubing is now being produced. Improved 
dephosphorising methods have increased the 
utility of some Bessemer grades, and an increasing 
quantity of alloy steel is being made by the 
Bessemer process. In operating practice and 
equipment various advances were made by the 
Corporation during 1944. All of them contributed 
substantially to the continuation of the exception- 
ally high operating rate which has been maintained 
in coke, blast-furnace, and open-hearth operations, 
and made it possible for open-hearth operators to 
earry their full share of the burden im by the: 
maintained demand for alloy steel. Methods were 
perfected to facilitate the use of alloy scrap and 
alloy steel turnings by the Corporation’s plants. 
Some of the Corporation’s subsidiaries made a 
good deal of progress in the improvement of ingot 
heating facilities and in the control of rolling 
temperatures, so as to improve the quality of the 
finished product. New high-speed rod mills were 
put into operation during the year at the Joliet and 
Pittsburgh works. These and many other improve- 
ments in the Corporation’s subsidiary works have 
been made in order that the high production rate 
may be continued at the best standards of quality. 


The Pig Iron Market 

In recent weeks the output of pig iron has 
been, for the most part, equal to the demand and 
in most districts there are no signs of a serious 
shortage. Hematite pig iron continues, of course, 
to be an exception, as the supply is very restricted 
and distribution is made only when no other grade 
can be utilised. The general engineering foundries 
are, in some instances, finding better employment, 
as there is a fresh demand for special castings to 
meet war requirements. Many of the foundries 
could, however, accommodate much more business 
than they are at present receiving. There appears 
to be little difficulty in providing adequate supplies 
of low and medium-phosphorus pig irons, and where 
refined pig iron is specified the’ quantities 
are forthcoming. The fairly active employment of 
the light foundries continues. They are concerned 
pringjpally with castings for various building 
operations, heating and ventilating equipment, and 
other domestic articles. The light castings foundries 
are making a demand for high-phosphorus pig iron, 
and it is understood that this description is being 
made available in quantities sufficient to meet their 
requirements. Supplies of ironstone and limestone 
continue to be very good. The coke position still 
causes some concern, although most foundries are 
able to obtain supplies with fair regularity. At 
present, however, there is little or no chance for 
them to accumulate reasonable stocks. Business in 
ferro-alloys has shown some signs of improvement. 
It seems possible that the recent reduction in the 
price of tungsten may have given rise to a demand 
for increased quantities. 


Scotland and the North 


Few new features have been evident in the 
Scottish iron and steel trades during the opening 


Export quotations are f.o.b. steamer 


on the books than at any time since the beginning 
of the war. ‘Many substantial Government con- 
tracts have now been completed, and new business 
to take their place does not at present come forward 
very readily. The consuming industries do not 
need, at the moment, such large quantities of iron 
and steel as they were taking up a few months ago, 
with the result that the producers’ outputs are 
quite adequate to the demand. The volume of 
orders reaching the plate mills is small. For some 
months now the demand for plates by shipbuilders 
has been declining, and there is not much likelihood 
of any immediate recovery. Locomotive and wagon 
builders, however, are calling for larger tonnages 
and the business provided by them is a noteworthy 
aspect of the plate d "3 activity. Works 
engaged in the production of colliery material of 
various descriptions are well occupied, as there is a 
continued demand for steel arches, props, and similar 
colliery requisites. The Scottish sheet works form 
one of the busiest sections of the industry at 
present, and their orders for the present period are 
considerable, especially for light and medium sheets, 
which are required for a variety of purposes. In 
some cases it seems that already there are orders 
which will have to be carried over to Period II. 
Conditions at the re-rolling mills continue to be 
quieter. There is small request for bars and 
sections, but business in reinforcing rods and hoops 
is moderate. The demand for semis by the re-rollers 
is being satisfactorily met. In the Lancashire iron 
and steel industry the amount of new business 
passing at present is not great. The wire mills 
continue to provide activity and maintain a rather 
pressing demand for rods and billets. The crank- 
shaft manufacturers are also well occupied and are 
calling for good tonnages of blooms and other semi- 
finished steels. The plate makers are finding useful 
employment in the requests made by locomotive 
builders, and reasonable quantities of heavy plates 
are at present being taken up by boiler manufac- 
turers. There is no improvement in the small 
demand for jal alloy steels. The active state of 
the North-West Coast works prevails, and most 
descriptions of steel are meeting a brisk demand. 
Recent calls for rails, bars, billets, and other sections 
have resulted in the placing of orders which will 
maintain employment at a good level. 


The North-East Coast and Yorkshire 


There have lately been signs of improving 
conditions in the iron and steel industries on the 
North-East Coast. The amount of business which 
has now been placed since the turn of the year has 
increased the activity of producers and several 
departments are again working nearer to full 
capacity. During the past few months steel for war 
purposes has been in diminishing demand, but 
amongst contracts placed recently Government 
requirements once more occupy a position of some 
prominence. The North-East Coast shipbuilders 
are busier than they recently were, a condition 
which is reflected in the improved requests they are 
making for plates. Work in the plate mills has 
lately been declining and any increased activity in 
the shipbuilding industry will provide them with 
additional employment. Locomotive and_ rolling 
stock builders have a great deal of work in hand, 
and are consequently taking up good quantities of 
plates and other steel products. The re-rolling 
section of the industry continues at a good rate of 
employment, a condition which seems likely to 
prevail for some time. Good quantities of semis are 
in demand by the re-rollers, who take up supplies 
of prime and defective billets and double-sawn 
crops. There is also. some increase in the use of 
shell steel discards by the re-rolling mills. The 
sheet mills form another busy section of the industry, 
and the orders now in hand will take up most of 
their output in the present period. Large quan- 
tities of sheets of light gauges are in demand for 
many purposes.. The collieries are taking good 
tonnages of steel, especially in props and roofing 
bars, but the request for heavy structural material 
remains. poor. There are not many noticeable 
changes in the state of the Yorkshire iron and steel 
industry. Some sections of the heavy steel industry 
are moderately busy, but others are not so actively 
employed as they were in the closing months of last 
year. The demand for shell steel has recently been 
revived and good quantities of this description are 
being produced. Alloy steels are meeting a variable 
demand. Aircraft constructors consume reasonably 
good tonnages, but there is no great call for the 
more expensive varieties of alloy steels. In the 
acid-carbon department moderately busy conditions 
may be noted. Whilst the demand for acid-carbon 
steel has lessened over the last few months, there is 





weeks of the year. There is undoubtedly less work 





a steady request for supplies. Comparatively small 
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Unless otherwise specified home trade quotations are delivered f.o.t. 


quantities of high-speed steel are being called for 
at present. Now that restrictions upon the export 
of various kinds of cutlery to certain overseas 
markets have been removed, stainless steel will 
again be available to the cutlery trade. The 
demand at the moment, however, is not very big. 


The Midlands and South Wales 


Whilst the iron and steel industries of the 
Midlands are fairly well employed, no outstanding 
new business is being transacted at present. Any 
big return to the production of goods for civilian 
requirements does not seem likely at the moment, 
although the necessary arrangements for it are not 
being overlooked. In some departments of the 
steel industry, however, there is a volume of work 
sufficient to provide employment for the whole of 
the current period. This condition is especially 
noticeable in the sheet mills, as the demand for 
sheets of light and medium gauges is maintained 
at a high level. The re-rolling mills have a fair 
amount of work in hand, although the demands 
upon them, which were evident a few months ago, 
have gradually declined. Small bars and sections 
are in good request. Business in heavy structural 
material does not improve, and there is little indica- 
tion of any immediate expansion. The plate mills 
are only moderately busy, although some good 
tonnages are being taken up. A revival of interest 
in the plate department is anticipated when the 
shipbuilders show greater activity and as the rolling 
stock programmes of the railways develop. For 
several weeks a very restricted business has been 
transacted in special steels, and the small demand 
for them continues. In the finished iron industry 
there is a good level of. business in best bars. The 
biggest demand is for bars of Nos. 3 and 4 quality, 
for which good bookings continue to be made. In 
South Wales the steel industry is not showing any 
greatly increased activity, and most works could 
accommodate additional business. Heavy structural 
ategl is in very small request, but trade in medium 
and light sections is moderately good. The re-rollers 
have a fair amount of work in hand. The demand 
for sheets is brisk and the sheet mills are likely to 
be well occupied for some time, especially in the 
production of black sheets. The tinplate market 
has become less active, although a good demand for 
tinplates and substitutes is being maintained. The 
placing of orders for the first period has now been 
completed, and some attention is being given to 
requirements for the second period. Export 
business in tinplates continues on a limited scale. 


Tron and Steel Scrap 


During the past week or so business in the 

iron and steel scrap market has, generally, taken a 
more active turn. Consumers are showing greater 
interest in several descriptions, although emphasis 
is placed on the quality of the scrap, and inferior 
les are not readily taken up. The declining 
output of steel has, however, had its effect upon 
the scrap market in some districts. Transport 
difficulties caused by recent severe weather have 
been responsible for delays in the consignment of 
scrap to some places, but these have been of a 
temporary character. There are at present many 
requests for good heavy mild steel scrap, and useful 
tonnages are being acquired in furnace and foundry 
sizes. Mixed wrought iron and steel scrap is not in 
such great demand as it was recently, although the 
heavy material of this description is well sought 
after. Light mixed wrought scrap is now in poor 
request, and there seems little likelihood of an 
immediate improvement. Bundled steel scrap and 
hydraulically compressed steel shearings have been 
active features of the scrap market for some time 
now, and the prevailing demand takes up most of 
the present production. Trade in compressed basic 
bundles is less brisk, but the presses are fairly well 
employed. Supplies of mild steel turnings have 
recently declined a little but transactions in them are 
by no means considerable at the moment. Chipped 
alloy steel turnings are being taken up in quite 
substantial quantities in some districts. Business 
provided by high-speed scrap is very scanty. Cast 
iron machinery scrap of good quality has a main- 
tained demand, particularly in cupola sizes, and the 
quantities available are limited in some districts. 
Heavy cast iron scrap has a good market, many 
consumers showing willingness to take up quantities 
in large pieces and furnace sizes. The moderate 
demand for light cast iron scrap continues, and most 
of the available supplies of cast iron borings are 
still being taken up by the chemical works. Wrought 
iron scrap is in fair request, but at present the quan- 
tities offered are not great. Supplies of malleable 


iron piling scrap have been on a smaller scale in 
recent weeks. 
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Rail and Road 


Resumption oF S8.R. Boat Trarn.—In connection 
with the resumption of the cross-Channel passenger 
shipping service, the first civilian boat train from 
this country to the Continent since May, 1940, left 
one of the Southern Railway’s London stations on 
Monday last, January 15th. 


L.M.S. War Transrport.—The London Midland 
and Scottish Railway ran 27,850 special troop trains 
during 1944; 16,811 Forces stores trains, 3,160 
ammunition trains, 8649 petrol trains, and over 1000 
special trains conveying Forces’ mail were also run 
by the L.M.S. in the same period. 


Beurast Tratn CoLiision.—On the morning of 
Wednesday, January 10th, a collision occurred 
on the Belfast and County Down Railway, when a 
motor train from Holywood to. Belfast ran into the 
rear of the 7.10 a.m. workmen’s train from Bangor 
to Belfast, which had stopped outside Ballymacarett 
Junction. Eighteen persons were killed in the 
accident and one has subsequently died as the result 
of injuries received. An inguiry into the accident is 
to be conducted by the Inspector of Railways in 
Northern Ireland. 


Air and Water 


FEEDER-LINE ArRcraFr.—Miles Aircraft, Ltd., 
has received an order from the Ministry of Aircraft 
Production for a number of feeder-line aircraft of 
its own design to the requirements of the Brabazon 
Committee. The aircraft, which in the meantime 
will be known as the “‘ M.60,”’ will be a fourteen- 
seater, with a crew of two. It has been designed for 
use in any part of the world, is of all-metal con- 
struction, and fitted with a pressurised cabin if 
desired. The maximum range on standard tankage 
will be 1000 miles. The aircraft will have four 
engines. 

Swepish Lioyp Sxiprive.—Preparations are 
being made by the Swedish Lloyd Shipping Com- 
pany for the resumption, as soon as conditions 
permit, of the regular passenger and goods traffic 
between Gothenburg and London (Tilbury). To 
begin with, states The Anglo-Swedish Review, the 
line will be operated by the company’s two passenger 
vessels “‘Suecia”’ and ‘“‘ Britannia,” which have 
been laid up during the war. As soon as the situa- 
tion has so far improved that a resumption of ship- 
ping to England within a calculable time may be 
expected, these two vessels will be made ready. 
It will take about one month to fit them for service 
again. 

Tue British Empire Lecture.—The Council of 
the Royal Aeronautical Society has recently com- 
pleted arrangements for the founding of a British 
Empire Lecture. The Lecture, on any aeronautical 
subject approved by the Council, will be delivered 
annually in September in London by a lecturer 
chosen in alternate years from the British Dominions 
and Colonies and Great Britain. The Council, by 
founding the British Empire Lecture, is anxious 
to encourage new ideas and new points of view from 
all parts of the British Empire, and to make the 
Lecture second only in importance to the Wilbur 
Wright Memorial Lecture. The Lecture will have 
@ premium of £50 attached to it, and in the case of 
lecturers coming from the Dominions and Colonies 
an allowance up to £100 will be paid towards the 
lecturer’s expenses. It is proposed to hold the first 
Lecture in September, 1945, and suggestions for 
lecturers should be received by May 31st, 1945, at 
the latest. 


Miscellanea 

Macurvery Licensine CHANGES.—Hitherto any- 
one wishing to acquire plant, machinery, or 
appliances has had to obtain a licence from the 
Board of Trade. Under a new Board of Trade Order, 
which came into force on January 15th, this system 
has been changed. In future, the manufacturer will 
be granted the licence and, where possible, it will be 
a bulk licence to supply, up to a given amount, 
whatever customers he wishes in the home market. 
In addition to this first step in the return to “ bulk ” 
licensing, the Order provides that reconditioning is 
no longer to be regarded as ‘‘ manufacture,” and 
that parts for reconditioning, as well as parts for 
repair, are now exempt from control. 

Councit or Inpustriat Desicn.—The first full 
meeting of the Council of Industrial Design, the 
formation of which was recorded im our ‘‘ Seven-Day 
Journal ” of December 29th, took place in London 
on January 12th, under the chairmanship of Sir 
Thomas Barlow. In an address to the Council, Mr. 


Memoranda 


that prospects of a larger post-war export trade 

depended not only on increased efficiency in iotactey 
and marketing, but also on improved design. 
sustained effort must therefore be made to pel 
design and to. bring industry to recognise the prac- 
tical importance of this task. The Council had to 
arouse the interest of ordinary men and women and 
had also to encourage industry to help itself, 
through the establishment of industrial design 
centres. Industry must be helped to appreciate 
the need for good design and the training and 
employment of good designers, and a discriminating 
home market must be encouraged which would give 
a firm basis for good exports. 


Personal and Business 


Mr. W. J. Terry has been re-elected Chairman 
of the Cable Makers’ Association. 


the recently constituted Council of Industrial 
Design. 

LrevtT. COLONEL J. A. T. Barstow and Mr. W. 
Cyril Williams have been appointed directors of 
Beyer, Peacock and Co., Ltd. 

Smr Pure Wicham Ricuarpson has been 
appointed chairman of Swan, Hunter and Wigham 
Richardson, Ltd., in succession to the late Sir 
Charles Swan. 
LIVESEY AND HENDERSON request that all com- 
munications should now be ad to them at 
14, South Place, London, E.C.2, telephone, City 
2173 and 2174. 

Sm Cuiive Batiieu has been nominated for 
election at the annual general meeting in April as 
President of the Federation of British Industries 
for the ensuing year. 
THe Power Prant Company, Ltd., announces 
the retirement of Mr. C. A. Clarke, its Manchester 
representative. Mr. J. F. Bradshaw, 24, Hawthorn 
Avenue, Eccles, has been appointed to succeed him. 
WE record with regret the death, on January 9th, 
of Mr. J. H. Boyes, who has for many years been in 
charge of the test house at the works of the Lowmoor 
Best Yorkshire Iron Company, Ltd. He was 
fifty-five years of age. 

Mr. C. N. Gauer is relinquishing his position of 

director and general manager of Sunbeam-Talbot, 
Ltd., to become a director and export of 
Rootes, Ltd. Mr. R. B. Cole has been appointed 
managing director of Sunbeam-Talbot, Ltd. 
Davip Brown AND Sons (HuppeErsFietp), Ltd., 
announce that Mr. J. A. Brown, who was area office 
manager in Scotland and Northern Ireland for 
fourteen years prior to the war, has now resumed 
this position at 29, St. Vincent Place, Glasgow, C.1. 
Mr. R. E. Wardlaw, who has been officiating in 
Mr. Brown’s absence, will continue in his capacity 
as sales engineer. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this.column, are 








“The High-Rupturing oe enn Fuse 7 al 
ment for Medium Voltage Systems,” 4 oolize 


Institute of British Foundrymen 

Monday, Jan, 22nd.—Suerrietp Brancu: Royal 
Victoria ree omy Moulding seiitead Effect fe Grain 
Shape on t roperties _ _ 
Moulding San W. ‘Davies : mek 

7 p.m. 

Wednesday, Jan. 24th--Lonpon Brancu: Charing 
Cross Hotel, London, W.C.2.. “‘Gun-Metal Bearings,” 
F. Holligan. 

Saturday, Jan. 27th.—E. Miptanps Branca : Technical 
College, Derby. ‘‘ Moulding Sands and Gases in 


Saturday, Jan. 27th—WestTeRN BRANCH : 


Institute of Economic Engineering 
Saturday, Jan. 20th—Grand Hotel, Birmi 
General discussion led by F, H. Tyler. 3 p.m, 
Sunday, Jan. 28th.—MaNOHESTER SECTION: Mi d 
Manchester.“ Time as a Basis for Planning» 
A. H. Huckle. 2.30 p.m. 


Institute of Fuel 


To-day, Jan. 19th.—Scorrisn Szcri0n : Royal Tec 
College, Glasgow. “New Era in Combustion” 
D, T. A. Townend. 5.45 p.m. ‘ 
Institution of Automobile Engineers 
Saturday, Jan. 20th.—Bristot Brancus : Merchant 
Venturers’ Technical College, Bristol. “‘ j’etro} op 
Diesel?’ C. W. Chapman. 2.30 p.m. 
Institution of Chemical Engineers 


Saturday, Jan. 20th.—N.W. Branou: College of Tech. 
soley. Manchester. ‘‘ The Unit Process of Mixing,” 


P. Asquith. 3 p.m. 
Institution of Civil Engineers 
Tuesday, Jan, 23rd.—Great re. Street, S.W.), 
** Rural Water Supplies,” ffety. 5.30 p.m, 


Friday, Jan. 26th.— BIRMINGHAM AND District Assoc: 
The University, Edmund Street, Birmingham, 
“* The Basis of Town and Country Planning,” H.J.B. 
Manzoni. 6 p.m. 

Saturday, Jan. 27th_-N.W. Assoc.: Engineers’ Club, 
Albert Square, Manchester. ‘“‘ The Maintenance of 


Mr. R. F. Guazesroox has been appointed a Civil Engineering Plant,” A. R. Aldren. 2.15 p.m. 
director of the Gandy Belt Manufacturing Company, Institution of Electrical Engineers 
Ltd. . , To-day, Jan. 19th.—MeEasvuREMENTs SECTION : Savoy 
Mr. S. C. Lestie has been appointed director of Place, Victoria Embankment, W.C.2. “ The Fi 
Limits to te,” H, 


Josephs. 5.30 oF aaa’ 
Monday, — az —Savo Place, Victoria Embank. 
eg AE + a “Applications = yeaa, to 
ater Supp y: p-m.—N.E. 
CENTRE eville Hall, Westgate Road, Newcastle. 
on- “The Electrical Aspect of Farm Mecha- 
nisation,” C. A. Cameron Brown. 6.15 p.m.—Mrrsey 
AND N. WaLES iy Royal Institution, ( ve 
a he ai “Thermoplastic Cables,’ 
Barron, J. a and T, R. Scott. 5.30 p.m. 
Wednesday, ry ‘24th.—S. Miptanp Stuvents : James 
Watt Memorial Institute, Great Charles Street, Bir. 
mingham. “ Apprenticeship, ” J. P. Quayle. 7 pan. 
Centre: Heriot-Watt College, Edin- 
burgh. ‘‘ Planning the Future Electricity Meter,” 
G, E. Moore. 6 p.m.—RapI0 SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ Television 
Broadcasting Practice in America, 1927-44,” 
Donald G. Fink. 5.30 p.m.—E. Miptanp Svs. 
Centre: Loughborough College, Loughborough. 
* Pha Analysis of the Load on a Modern Electricity 
Supply System,” P. Schiller. 2.30 p.m. 
Monday, g ny 29th.—Rapio Group: James Watt Insti- 


tute, Birmingham. ‘‘ Television,” Dr. D. C. Espley. 
6 p.m. 
Institution of Locomotive Engineers 


Thursday, Jan. 25th.—Inst. of Mechanical Engineers, 
Storey’s Gate, 8.W.1, ‘The Mechanical Design of 
the Latest Class ‘F’ High-Speed Electric 
motives of the Swedish State Railways,” 
McClean. 5.30 p.m. 


Institution of Mechanical Engineers 
To-day, Jan. 19th.—Storey’s Gate, Westminster, 8.W.1l 
“The Engineer and the Nation’s Money,” A. R. 


Vickers. 5.30 
Saturday, Jan. ipod —East eerie a age = 
versit Col Shakespeare Street. Nottingham: 

“ Mec! h Mishaps and their Relation to Design 

and W ” G. E. Windeler. 3.30p.m. 

Friday, Jan. 26th.—Storey’s Gate, oumiaiier, S.W.1. 

‘““Mechanical Engineering in the Shipyard,” J. 

Foster Petree. 5.30 p.m. 


Loco- 
H. G. 


Merchant 
Venturers’ Technical College, Unity Street, Bristol, |. 
fA ———— Practice in Relation to Inter- 
Comp ts,” F. H. Rolt, 2.30 p.m. 
Institution of Sanitary Engineers 
Friday, Jan. 26th.—Caxton Hall, Westminster, §.W.1. 
“Pumps for Drainage Purposes,” A. V. Price. 
2.30 p.m. 
Iroa and Steel Institute 





Tuesday and Wednesday, Jan. 23rd and 24th.—Technical 


to note that, in order to make eure of their insertion, | " “School, Cole Street, Scunth “Tronmaking at 
re A et ediogs _ neon a the Appleby Frodingham Wor ‘of the United Steel 
Pp om ~ paced anery Com: pp "itd. by D . Elliot. 7.30 m cash 
the meetings. Sanne Annies and PLACE at whi wane” Tev., PE. 0 
the meeting is to should 
- Junior Institution of Engineers 
Association for Scientific Photography To-day, Jan. 19th.—39, Victoria Street, 8.W.1. “‘ The 
Saturday, Jan. 27th.—Caxton Hall, Westminster, 8.W.1. Repair of Bridges by Enemy Action on 
“Electric Discharge Lamps for Photography,” the Southern Railway,” A. Dean. 6.30 p.m.— 


Pp. 
Metallurgical Club, West 





H. K. Bourne. 2.30 p.m. SHEFFIELD SECTION : n : 
Bradford Engineering Society Street, ee a Presidential emer Steel an 

the Eng A. 6.30 p 
Monday, Jan. 22nd.—Technical College, Bradford. Friday, Jan. 26th. $9, Victoria Strest. 8 W.1. Informal 


meeting. 6.30 p.m. 


6.45 p.m. Keighley Association of Engineers 
Glasgow University Engineering Society Friday, Jan. 26th. .—Devonshire Buildings, Devonshire 
Monday, Jan. 22nd.—James Watt Engineering Labora- 6 C7 730 bird History of Machine Toole, 
tories, the peo Glasgow. ~ “ Electrification cpipetinges ca 2 
of Railways,” F. Lydall. 6.30-p.m. Manchester Association of Engineers 


Friday, Jan. 26th. .—-Engineers’ Club, Albert Square, 
Manchester. “Standardisation Testing and Re- 
search,” H. Wright Baker. 6.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, Jan. 26th.—Mining Institute, Newcastle-upon- 


“Launching Triggers,” H. B. Robin Rowell. 


Sheffield Metallurgical Society 


Tyne. 
6 p.m. 


Saturday, Jan. 20th.—Sheffield Metallurgical Club, 198, 


West Street, Sheffield, 1. Annual general meeting. 








Hugh Dalton, President of the Board of Trade; said 


Relation to Casting Defects,” G. W. Nicholls. 6 p.m. 


2.30 p.m. 
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A Seven-Day Journal 


Workmen’s Compensation 


Last week a Home Office White Paper 

(Cmd. 6580) was issued by the Stationery Office 
giving the’ interim report of the Departmental 
Committee on Alternative Remedies (Contri- 
butory Negligence) on Workmen’s Compensa- 
tion. The Committee was formed. in July, 1944, 
under the chairmanship of Sir Walter T. 
Monckton, K.C. In the report, the Committee 
states that on October 25th, 1944, it was 
informed by the Lord Chancellor that a Bill 
had been drafted to give effect to the recom- 
mendations of the Law Revision Committee 
contained in its report on the Law of Contribu- 
tory Negligence. Stated shortly, the effect of 
the Bill was to abolish the common law rule 
that a plaintiff suffering loss through his own 
fault and that of the defendant must bear the 
whole of the loss and be without.remedy against 
the defendant, and to substitute for it a new 
rule under which the plaintiff’s loss would be 
divided between him and the defendant, accord- 
ing to the degree in which each was at fault. 
The Lord Chancellor asked for an expressed 
opinion from the Committee in an interim 
report as to whether the Bill should make any 
special provision for the case of actions by 
workmen, .whether brought against their em- 
ployers or against persons other than their 
employers. The Committee recommends that 
the following should be excluded from the 
Bill :—‘‘ Any action brought by a workman or 
his personal representatives or dependents 
against his employer, claiming damages for 
breach of the employer’s duty to take care of 
the workman’s safety, whether that duty arises 
at common law or under statute, and any action 
brought by a workman or his personal repre- 
sentative or his dependents under the Em- 
ployers’ Liability Act of 1880, also any action 
brought by an employer against his workman 
claiming damages for any breach of duty com- 
mitted by the workman in the course of his 
employment.” Actions by workmen against 
persons other than their employers should not, 
the Committee states, be excluded from the 
Bill. A provision should be inserted in the Bill 
empowering the Court under Sec. 30 of the 
Workmen’s Compensation Act, 1925, to appor- 
tion the blame between the workman and the 
person other than the employer, and to order 
that person to indemnify the employer (or the 
person claiming an indemnity under Sec. 6), 
according to his degree of fault. 


A Shell-Type Boiler and Firing 
Equipment Committee 


Wir the object of gaining more information 
about the performance of shell type boilers 
and their firing equipment, both in relation to 
the war effort and as a means of improving the 
performance of industrial steam-raising plant 
after the war, the British Coal Utilisation 
Research Association, in co-operation with the 
Fuel Efficiency Committee, has formed a Com- 
mittee to investigate and report on the improve- 
ment of industrial boilers. The Chairman of 
the Committee is Mr. W. L. Boon, and its Vice- 
Chairman Dr. E. 8. Grumell. Its members are 
representative of the coal industry, the Shell 
Boilermakers’ Association, the Stoker and Fur- 
nace Makers’ Association, and various Govern- 
ment Departments, including the Ministry of 
Fueland Power. The Committee has now drawn 
up, we learn, a comprehensive programme of 
research, which is being conducted by the Royal 
Arsenal, Woolwich, and in institutions and 
industrial plants throughout the country. The 
amount of coal mined in this country is approxi- 
mately 200 million tons per annum, and of that 
total about 100 million tons is used for steam 
raising, of which 87 per cent. is used in indus- 
trial boilers. Boiler operating efficiency is 
therefore a matter of considerable importance, 
not only to the nation at large, but also to the 
coal industry and the manufacturers of boilers 
and firing equipment, especially having regard 
to the fact that most of the coal] used by industry 
is burned with an efficiency of probably less 


amount. 
pany would be £125,000,000. The capital was 
to be subscribed roughly in about equal pro- 
portions by consortiums of the 
companies and the investment trust companies 
and by the Bank of England. Arrangements 
were also being made whereby loan capital was 
to be supplied to the company by the clearing 
banks and the Scottish banks. The purpose of 
this company, Sir John went on to say, would 
be the provision of temporary or longer period 
finance for industrial businesses of the country, 
with a view to their quick rehabilitation and 
development in the national interest, thereby 
assisting in the maintenance and increase of 
employment. The company’s primary purpose 


dominates the industrial field, on account of its 
low cost, its long life, and its general suitability 
to the needs of British industry. Many thou- 
sands of such boilers have been installed, and 
this class of boiler represents the largest single 
type of coal consumer in this country. Notwith- 
standing this fact, little of a definite nature is 
known as to the effect of different variables on 
the performance of the Lancashire boiler and its 
firing equipment, particularly in relation to the 
smaller grades of and poorer qualities of coal 
now in general use. The work of the new Com- 
mittee will be most valuable in obtaining further 
knowledge on these important questions. 


Motor-Car Manufacturing for India 


BEFORE the war India imported 12,000 cars 
a year, and the Nuffield Organisation, of Cowley, 
Oxford, provided a very large proportion of 
these cars through its normal export channels. 
With the realisation that India is now embark- 
ing upon a policy of progressive industrial 
organisation, the Nuffield Organisation has 
decided to do all in its power to help the Indians 
in the realisation of their ambitions. The first 
Indian car, for which the Nuffield Organisation 
will supply most of the components and the key 
technicians, will be called the ‘* Hindustan 
Ten.” It will incorporate design features with 
@ special appeal to Indian users. The first move 
in this new development in Empire industry 
began when Messrs. Birla Brothers, of Calcutta, 
sought advice and help in forming a £3,500,000 
company, Hindustan Motors, Ltd., which has 
now been done. A contract has been made 
between Birla Brothers and the Nuffield Organi- 
sation, under which full technical assistance for 
the manufacture by Hindustan Motors, Ltd., of 
what will eventually be an almost Indian car 
will be given. Within the next few days a 
specially trained team of highly skilled tech- 
nicians will leave the factories of the Nuffield 
Organisation in Britain for India, and work will 
be begun on the foundations of the assembly 
plant. At the beginning, only one model will 
be concentrated upon—a 10 H.P. saloon. The 
Indian company will eventually be entirely 
responsible for the development, assembly, 
marketing, and servicing of this car, while 
Morris car distributors in the territory will 
continue to handle the balance of the Morris 
range of cars. They will be given the oppcr- 
tunity of handling the franchise of the Indian 
company’s car also. Connected with this pro- 
jected increase in the number of motor-cars in 
India there is a new “ Road Plan for India,” 
involving the expenditure of many millions of 
pounds, which is expected to be put in hand in 
the near future. 


The Financial Needs of Industry 


In the course of a speech made in the House 
of Commons on Tuesday, January 23rd, Sir 
John Anderson, the Chancellor of the Exchequer, 
announced that on the initiative of banking, 
insurance, and investment sections of the 
business communities of the country, two com- 
panies were being set up in order to help to 
finance industry in the post-war period. One 
company, he went on to say, would be named 
the Finance Corporation for Industry, Ltd., and 
was intended to have a capital of £25,000,000 
and borrowing powers of four times that 
Thus the total resources of the com- 


insurance 


reorganise industry. The second and smaller 
company, he said, would be called the Indus- 
trial and Commercial Finance Corporation, Ltd., 
with a capital of £15,000,000 and borrowing 
powers of twice that amount. The capital 
would be subscribed by the clearing and Scottish 
banks, together with a token subscription by 
the Bank of and it was being arranged 
that the loan capital would be available from 
those banks in the same proportions as they 
subscribed for the shares of the company. The 
total resources of the company would be there- 
fore £45,000,000, and its object would be to 
supply medium and long-term eapital for small 
and medium-sized businesses of the country in 
amounts, say, from £5000 to £200,000, amounts 
of less than £5000 being usually procurable. in 
the ordinary way from bankers. Sir John said 
that he was informed that both these companies 
would be ed as units in themselves, 
independently from the banks, with their own 
boards of directors and permanent staffs of 
men who had experience in finance, commerce, 
and industry. A special Industrial Advisory 
Panel would be formed to assist the larger com- 
pany. In order to ensure that the policy of the 
company would conform to the general economic 
policy of the Government, the appropriate 
Government Departments would be informed 
of the nature and extent of all thé major 
developments considered by the company. The 
companies’ intend to conduct their operations 
on the broadest possible basis, consistent with 
reasonable commercial prudence, 


The Late Mr. Killingworth Hedges 


A FURTHER link with the earlyedays of elec- 
tric lighting has been severed by the death, on 
Saturday, January 20th, at his home, 10, 
Cranley Place, London, 8.W.7, of Mr, Killing- 
worth Hedges. He was ninety-two years of age, 
and was born at Streatham. After attending 
Brighton College, he was articled at the age of 
sixteen to the late Mr. James Easton, the civil 
engineer, and worked with the firm of Easton 
and Anderson, of Greenwich, for five years. 
Until 1878 he was in charge of railway and con- 
structive work, which included superintending 
the erection of pumps on the North Holland Sea 
Canal and work on the Denver and the Rio 
Grande railways. On his return to this country 
he was engaged by the Aerated Bread Company 
to design plant on the Dauglish system. At a 
later date he became director of the Lambeth 
waterworks, which were taken over by the 
Metropolitan Water Board. He _ installed 
Gramme dynamos for the lighting of Liverpool 
docks and ships of the Inman fleet. In 1882 
he introduced incandescent lighting in the 
Orient Line steamship “‘ Chimorazo.” He was 
also associated with the Orient Electric Lighting 
Company and the Westminster Electric Lighting 
Company. In 1882 he exhibited switches, cut- 
outs, and arc lamps at the Crystal Palace 
Exhibition. He visited India and installed and 
inspected plants at Calcutta and Bombay. He 


established the Electric Lighting Research Com- 
mittee of the Royal Institute of British Archi- 
tects and Surveyors’ Institution, acting as its 
Secretary, and, jointly with Sir Oliver Lodge, 
edited its report. 
St. Paul’s Cathedral and Westminster Abbey, 
Hedges designed a special system of lightning 
conductors. He was also the inventor of a 
tubular system of earthing which was used by 
the Admiralty for airship sheds. He gave 
several electric lighting exhibits to the Science 
Museum at South Kensington, where examples 
of his work may be seen. He was a member of 
the Institution of Civil Engineers, and for many 
years a member of the Institution of Electrical 
Engineers. He was the author of many books 
on practical electric lighting, the supply of elec- 
tricity by local authorities, protective arrange- 
ments, and modern lightning conductors. In 
1887 he gained the Telford Premium for a paper 
on ‘‘ Central Station Lighting.” 
lightning conductors appeared in the Eleventh 
and Fourteenth Editions of the “ Encyclopedia 
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Earthquake Resisting Structures’ 


By JULIO IBANEZ VALENZUELA} 


OX January 23rd, 1939, at 11.30 p.m. one 
of the most thickly populated and most 
prosperous districts of Chile, covering an area 
of more than a fifth of the whole country, 
was desolated by the worst earthquake in the 
history of America. In that tragic minute 
40,000 inhabitants lost their lives, more than 
25,000 homes were destroyed, and 200,000 
people rendered homeless. The financial loss 
amounted to‘more than 3000 million dollars, 
and the entire life of the country suffered 
such disruption that even to-day the effects 
of the disaster are felt. 

It is therefore a duty for Chile to give an 
account of the progress which she has made 
in the study of earthquake-resisting struc- 
tures. I wish to indicate the general lines of 
our new technique, which differs appreciably 
from classical methods, not only with refer- 
ence to the stability of structures in seismic 
regions, but also with regard to structures in 
general. 

After the earthquake of San Francisco, the 
United States Government appointed a Com- 
mission to study earthquake-resisting struc- 
tures. This Commission produced a report 
in which it was stated that structures 
designed to resist successfully horizontal 
forces of a certain given magnitude could be 
considered as being resistant to earthquakes. 
It was established that a building or structure 
able to resist a wind pressure of 150 kilos. per 
square metre was strong enough to resist an 
earthquake. This concept of relating earth 
tremors to a horizontal force was strengthened 
by Italian experience during the Sicilian 
earthquake and by Japanese researches. 
Nevertheless, neither in Italy nor in Japan 
was it considered that the force acting on a 
structure could be resolved in terms of wind 
pressure, because in treating of earth move- 
ments the forces are proportional to the 
inertia of the structure, and therefore pro- 
portional to its mass rather than to its area 
exposed to wind pressure. The Americans 
soon recognised this fact, and took as a basis 
of their calculations that the earth tremors 
would be comparable to a horizontal force, 
applied in the centre of gravity of each con- 
structional element, and approximately equal 
to one-tenth of its own weight. Thus the 
first step was taken in the technique of earth- 
quake resistance, and was generally accept- 
able until 1923. 

In that year there occurred in Japan the 
greatest earthquake in history, in which the 
cities of Tokio and Yokohama were prac- 
tically destroyed. On this occasion measure- 
ments were made which have served as a basis 
for the modern study of earthquake resist- 
ance. In effect, it was possible to obtain— 
(1) a precise seismogram of the earthquake, 
thanks to the courage of Imamura, who 
risked his life to return the indicating needle 
of the instrument to its original position from 
which it had been jerked at the beginning of 
the earthquake, and (2) to prove the classical 
theory of relating the action of earth tremors 
to a horizontal force equivalent to one-tenth 
of the weight of the structure, when it was 
found that this rule did not apply to steel or 
reinforced concrete buildings. 

The studies of Timoshenko, Wylis, Jacob- 
sen, White, and others in the United States, 
of Imamura, Ishimoto and others in Japan, 





* Translated by Rolt Hammond, A.C.G.I., Assoc. M. 
Inst. C.E. from an article published in the April, 1943, 
issue of La Ingenieria. 


¢ Director of the Institute of Experimental Statics in 


and the researches carried out in Chile have 
resulted in the establishment of a new theory, 
which accepts the fact that an earthquake is 
an oscillatory movement of the earth, and 
that structures have both mass and elas- 
ticity, thereby enabling the forces acting on 
the various members of a structure to be 
calculated. 

Lack of communications during recent 
years has held up knowledge of what is being 
done in Japan. We are well aware of the 
American work, which has been carried out 
in the world’s most perfect laboratory at 
Stanford, Cal., and is in charge of Professor 
Jacobsen, who is considered to be the 
greatest living authority on earthquake 
problems. 

The works of Jacobsen are well known 
through his papers published in the “ Pro- 
ceedings ’’ of the American Society of Civil 
Engineers, and the author has also had con- 
siderable correspondence with him. His 
method consists mainly in the application of 
seismic vibrations, copied from the records of 
actual earthquakes, to scale models of struc- 
tures. Measurements are then made of the 
applied forces during movement at different 
parts of the model by means of instruments 
which the Professor has himself designed ; 
his laboratory cost some millions of dollars. 

In Chile the Institute of Statics is estab- 
lished in the University and is equipped on 
the same lines as the Stanford Laboratory, 
full use being made of piezo-electric cells and 
steel models. Although it may be con- 
sidered that the technical aspect of the ques- 
tion has now been mastered, it will be some 
time before we can abandon the research 
stage and enter into the field of practical 
application. It is certain that this procedure, 
similar to that followed by Jacobsen, is 
correct from the theoretical point of view, but 
in practice it is difficult to apply in the thou- 
sands of cases which are presented in struc- 
tural work. 

In Chile, therefore, an approximate analy- 
tical method of calculation has been evolved, 
and is embodied in our general building law 
(Ordenanza General de Construcciones). Pro- 
fessor Jacobsen has admitted that it is the 
most rational method available at the present 
time. 

The small contractions suffered by the 
globe and other causes produce pressures on 
the rock strata which eventually lead to 
their rupture. This can take place at one 
point, on a particular line or on a plane. In 
the latter case this may be a fault in the rock. 
The shock of rupture has its origin at the 
point known as the hypocentre of the tremor, 
whence the damped-down oscillations are 
radiated throughout the elastic medium. In 
a homogeneous medium these oscillations 
correspond to simple harmonic motion, owing 
to the fact that the reaction of the medium is 
proportional to the movement of the oscillat- 
ing point (Hooke’s Law). In practice, this 
does not apply exactly. 

Propagation of a tremor takes the form of 
longitudinal waves (compression and expan- 
sion of the elements radially disposed from 
the hypocentre) or transverse waves (alter- 
nate shearing of the same elements). The 
latter arrive at different points of the earth’s 
surface after the former, owing to the fact 
that they are radiated more slowly. 

These two groups of waves are known as 
the “ preceding waves.” They are followed 
by the “ principal waves” of the tremor. 





but only from the epicentre of the tremo, 
which is a peint on the earth’s surface lying 
on the same vertical as the hypocentye 
During the earthquake the epicentre move 
in an irregular manner, thereby causiny great 
danger, even to the best constructed build. 
ings. These movements can also cause fault 
or chasms on the surface of the earth. 

At one point therefore the preceding longi. 
tudinal waves arrive first, followed by the 
preceding ‘transverse waves, and finally the 
principal waves. The phenomena of re‘lexion 
and refraction introduce new systems of 
waves which cause further extremely com. 
plicated movements. Sound waves are 
amongst these subsidiary waves. 

Until recently it has been considered that 
in an earthquake there are two horizontal 
oscillations of simple harmonic movement, 
normal to each other and to a vertical oscilla. 
tion, the latter with amplitudes no greater 
than half those of the horizontal waves in 
zones remote from the epicentre. They are 
not dangerous in view of the fact that they 
move in the same direstion as gravity, to 
which all structures are resistant. 

In general, the preceding horizontal waves 
have amplitudes which do not exceed a few 
millimetres and periods which are no greater 
than a few hundredths of a second. The 
principal waves have amplitudes which can 
be as much as 5 cm. and even more, and 
periods of between $4 and 2} seconds, 
The resulting acceleration, due to simple 
harmonic motion, forms the basis upon 
which earthquakes are classified. In a 
large earthquake it may become as great 
as 2 m. per second per second, but it is 
customary to assume a figure of 1 m. per 
second per second. 

When considering the period of an earth 
tremor, we find that the readings of seismo- 
graphs show extraordinary variation. There 
are some waves with a period of only a few 
hundredths of a second, and others which 
have a period of 10 seconds or more. This 
makes the calculation of resonance extremely 
difficult, but fortunately experience appears 
to have shown that the destructive part of an 
earthquake is due to waves which vary 
between much more restricted limits. Thus, 
Professor Omori, according to Henry D. 
Dewell (“ Ingenieria Internacional ” for 1928) 
is of the opinion that the most destructive 
part of an earthquake is due to the waves 
which have a period of between 1 and 1} 
seconds. The opinion of John R. Freeman 
(“Earthquake Damage and Earthquake 
Insurance”) differs greatly from that of 
Omori. He accepts as probable limits for 
destructive waves periods of ? to 1} seconds. 
Professor Imamura, of the Imperial Japanese 
Academy and Professor. of Seismology in 
the Imperial University of Tokio, states in 
his recent work “ Theoretical and Applied 
Seismology ”: ‘It is probable that in great 
earthquakes the period of vibration which 
causes destruction is between 1 and 2 
seconds...,” and on page 44 he states: 
“ In general, the principal phase which causes 
destruction can be assumed as having a period 
of vibration of about 14 seconds....” 
Finally, he says: “.... Although we find 
from seismographs that there are often waves 
with a short period of between 0-1 and 0:3 
seconds, with amplitudes of about 1 cm., 
superimposed on vast earth movements, 
these waves cannot be considered as having 
any danger in view of the fact that the energy 
of wave motion is directly proportional to a 
quarter of the amplitude... .” 

Apart from these opinions, we can quote 
the following practical examples :—In the 
San Francisco earthquake of 1906 the 
destructive waves had a period of 1 second 








the University of Chile. 


The latter do not go out from the hypocentre, 








according to Omori, and in the earthquake 











_ —_— —- st whe oh ot Gee babe 








remor, 
] . 


entre, 
MOveg 
Beat 
build. 
faults 


longi. 
Y the 
y the 
exion 
18 of 
com. 


that 
ontal 
nent, 
cilla. 
ater 
3 in 
" are 
they 
» to 


aVeg 
few 
ater 
The 
can 
and 
ids, 
ple 
Don 


1is 


a2owr 


“eo ER DO be top 


Sl — aa '. © 








Jan. 26, 1945 


THE ENGINEER 


65 








—_—_ 
= 


which destroyed Tokio in 1923 the period of 
vibration of the destructive waves was found 
by exact measurement to be 1-35 seconds. 

From the above it would appear that 
although no definite experience is available 
which would provide the limits of periodicity 
of the destructive part of earthquakes, it.does 
not seem to be unreasonable to assume that 
these limits lie between 1 and 2 seconds. 

When considering the natural period of 
vibration of structures we believe that experi- 
ments give the best results. Until recently 
there were no facilities in this country for 
model experiments nor for measurements on 
existing buildings, so that until now pre- 
ference has been given to analytical methods, 
although its results are less approximate than 
those obtained by experiment. 

The general expression for a vibratory 


period is ‘ 
m 
k > 


in which T is the period of vibration, m the 
oscillating mass, k the rigidity of the parts, 
and y a coefficient which depends upon the 
distribution of the mass. 

The natural frequency of vibration of a 
built-in column (a simple case of a wall with 
foundations) is given by the formula 


Ph 
T,=1-787 Jin 


in which P is the weight of the wall in kilo- 
grammes, h its height in centimetres, E the 
modulus of elasticity in kilogrammes per 
square centimetre, and I the moment of 
inertia expressed in centimetre units; g is 
the acceleration of gravity expressed in 
centimetres per second per second, and T’, the 
natural frequency of vibration of the struc- 
ture expressed in seconds. 

The derivation of the above formula is 
given in an article by Professors Leander M. 
Hoskins and John D. Galloway, entitled 
“Earthquakes and Structures,” published 
in the “ Proceedings” of the American 
Society of Civil Engineers for December, 
1938. 

The period of vibration of a mass supported 
by an elastic bearing is given by the formula 
MH? 
3EI 
in which the units are the same as in the first 
case. This formula would be applicable to 
sheds, high tanks, bridge abutments, and so 
forth. 

The natural frequency of vibration of a 
multi-storeyed building is given by the 


formula 
P 
Vv gk 


. 7 2n—1 
es [3 ima 
where T is again the period of vibration in 
seconds, P the weight in kilogrammes of each 
floor, g the acceleration of gravity in centi- 
metres per second per second, k the force in 
kilogrammes which will produce a horizontal 
displacement of 1 cm. in one floor relative to 
the floor above and below it. (This can be 
termed horizontal rigidity between floors.) 
n is the number of the mode of vibration 
which can be 1, 2,3,...uptoN. In practice 
n equals 1 because it is the fundamental mode 
and represents the condition of greatest 
danger for the structure; N is the number 
of floors in the building. This formula is 
only valid for buildings in which all the floors 
are similar. 

The derivation of this formula is due to 
Merit P. White, published in the ‘“‘ Proceed 
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ings ” of the American Society of Civil Engi- 
neers for December, 1938, on page 2059. 





This completes the theory begun by Lydik S. 
Jacobsen in his paper “ Natural Periods of 
Uniform Cantilever Beams,” published in the 
March number of the same “ Proceedings.”’ 
With reference to the maximum accelera- 
tion of the wave, this value should be based 
on the maximum instantaneous values 
recorded by accelerometers during destruc- 
tive earthquakes. This method of procedure, 
however, did not produce satisfactory results 
when applied to the earthquake at Long 
Beach, U.S.A. On this occasion the accelero- 
meters measured instantaneous maximum 
accelerations between 0-3g. and 1-0g. 
(Engineering News-Record for April 6th, 
1933). It was found that structures calcu- 
lated to resist accelerations of 0-1 g. suffered 
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no damage, and general destruction caused by 
this earthquake was on a moderate scale. 
The explanation of this apparent anomaly 
could have been due to the large instant- 
aneous accelerations which were produced, 
and because the seismic wave form had a very 
short period. Japanese practice indicates 
that buildings are of satisfactory design if 
they are based on accelerations of from 
0-1g. to 0-2 g. 

With regard to the maximum amplitude 
of the seismic wave, John R. Freeman states 
that the only seismograph which has so far 
given completely acceptable results is that 
which was used in the Tokio earthquake on 
September Ist, 1923; the first movement, 





in agreement with the period of non-rigid 
structures, the danger would be obvious. 
Fortunately, according to the data recorded 
by seismographs, these waves do not main- 
tain a frequency similar to that of the waves 
which we have termed destructive, i.e., those 
having a period of from 1 to 2 seconds, but 
have a variable frequency. In writing of the 
Tokio earthquake, Freeman says: ‘‘ Records 
showed that the seismic waves of greater 
amplitude of the second movement on the 
afternoon of September Ist, 1923, were not 
constant, a fact which helped to eliminate the 
building up of tension stresses, which was 
very fortunate for the structures attacked by 
this second movement.” 

From the above evidence the author con- 
cludes that we may accept a maximum ampli- 
tude of from 3 cm. to 4cm. for the seismic 
movement. Owing to practical uncertainties, 
however, he considers that it is more prudent 
to adopt values of from 4 cm. to 6 em. 

He gives the following interesting examples 
of seismic calculations for standard types of 
structures. 

(1) A reinforced concrete wall, as shown in 
Fig. 1, having a height of 3-00 m. above the 
top of the footing and a thickness of 20 cm. 
The fundamental period of vibration is given 
by the formula 


PAs 
= =] ~ vi, [Fe 
in which 


P=2400 x 0-2 x 3=1440 kilos., 
h=300, 

E=210,000, 

I=1/12 x 100 x 20°=66,700, 
g=980 cm. per second per second, 


from which T, 0-095 second. 

When we consider a rigid structure (the 
natural frequency of vibration of which is 
less than 1 second) we will assume a frequency 
of vibration of the tremor of | second, or 
T,=1, and we therefore have T,/T,—0-095, 
which corresponds to the case where the 
action of the tremor. on the structure 
resembles a uniform acceleration equal to the 
maximum acceleration of the tremor. If we 
take this acceleration as equal to 0-15 ¢., 
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which caused the greatest destruction, had 
waves with a double amplitude of 8-9 cm. 
According to Omori, the double amplitude 
in the San Francisco earthquake of 1906 was 
5 cm. (Dewell, ‘‘ Ingenieria Internacional,” 
1928). In the earthquake at Uruga, Japan, 
on April 26th, 1922, a double amplitude of 
6 cm. was measured. Apart from these 
seismic wave amplitudes during the most 
destructive period of the tremor, there were 
other more gentle waves with periods of 
2, 3, or more seconds, which often had a 
greater amplitude than the destructive waves. 
For example, in the Tokio earthquake a 
second movement was produced, of which the 
amplitude reached 10cm. with periods of 
from 2 to 3 seconds. If the period of waves 
in this category was maintained constant and 








then the maximum load on the base of the 
wall will be 
Ph -! 
M=-> x0-15=1-44 x 1-50 x 0-15=0-322 
tons per metre. 

(2) The next case is that of a three-span 
bridge with expansion joints at each abut- 
ment, with reinforced concrete piers and 
foundations, as shown in Fig. 2. The struc- 
ture is assumed to be submitted to a longi- 
tudinal tremor. 

Each pier supports 26 m. of girder, equal 
to 260 tons, so that M=260,000/980=265. 

The moment of inertia of the span is equiva- 
lent to the moments of inertia of its different 
components ; the moment of inertia of the 
girder h, is equal to I, and can be considered 
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as infinitely great when compared with the 
rest of the span. The moment of inertia I 
equals 210° cm‘. and the moment of 
inertia of the lower part of a pier I, equals 
4x10°; the depth of each foundation is 
50 cm. below ground level. The height of the 
mass M is equal to 1200 cm. The equivalent 
moment of inertia of the span is obtained by 
the expression 
3 
L= 
™~hi—h?  h—h,® h,? 
Seater pi - 

trom which I,,=—2-26x10%cm., and the 
natural frequency of vibration will be 








MHS 
T=2 7 aE = 8-48 seconds. 


From which it is concluded that the struc- 
ture is flexible (with a natural frequency 
greater than 2 seconds), and therefore the 
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period of the tremor should be taken as 
2 seconds; then T,/T, equals 3-48/2, or 
1-74. This corresponds to the case in which 
the design of the structure is based on an 
assumed horizontal displacement of its centre 
of gravity in relation to its foundation, equal 
to the maximum amplitude of the earth- 
quake wave. 

(3) The last example to be considered is 
that of a three-storey reinforced concrete 
building. Floor and super loads can be 
assumed as 360 kilos. per square metre and 
the structure is 38 m. wide and 45 m. long ; 
the columns of the building are 40 cm. square 
in cross-sectional area and are spaced uni- 
formly every 7-50 m. both longitudinally and 
transversely. The height of each floor is 5 m. 

In this case the natural frequency of vibra- 
tion of the structure is given by the expression 


P 

gk 
_ |ar 2n—1 
a 3 ‘INF ‘| 

The weight of each floor being 360 x 38 x 45, 
or 616,000 kilos., and that of the forty-two 
half pillars which corresponds to it is 
2400 x 42 x0-40 x 0-40, or 80,500 kilos., so 
that P equals 616,000 plus 80,500, giving a 
total of 696,500 kilos. 

The horizontal rigidity k between floors 
can be obtained by applying a unit horizontal 
load at floor level of the second storey, 
thereby determining the displacement that 
this force produces relative to the founda- 
tions (a calculation based on the theory of 
Cross or other authority). The value of n 
is taken as 1 and N is 3, the building having 
three storeys. Therefore 


696,500 


an ee 
T= 980 x 182,000 5.993 second. 





Since this structure has an unacceptable 
natural frequency of vibration, its design 
must be modified and the two alternative 
methods of doing this are either to increase or 
to diminish its rigidity. When buildings of 
more than one storey are considered the 
large number of masses produces a large 
number of modes of vibration. Frequencies 
that are large enough for the fundamental 
mode can be dangerous for other modes, and 
it is therefore preferable rather to increase 
the rigidity of the structure than to diminish 
it. We can therefore assume that buildings 
of more than one storey should always have 
a short natural frequency of vibration (less 
than 0-75 second), which can be achieved in 
the design by providing both longitudinal and 
transverse reinforced concrete walls, a pro- 
cedure which finds acceptance amongst the 
majority of designers of earthquake-resisting 
structures. 

In practice the application of formule to 
determine the natural frequency of vibration 
of any structure is applicable only to 
comparatively simple cases. Where more 
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FIGS. 4 AND 5 


complicated problems arise models must be 
employed, and these are used for research in 
the Institute of Experimental Statics. 

In our country, as in all countries subject to 
earthquakes, the forces acting on structures 
comprise dead and live loads, temperature 
changes due to setting of the concrete, settle- 
ment of foundations, and wind loading, in 
addition to a horizontal force, the value of 
which varies with the mass of the structure 
and with its natural frequency of vibration. 
Calculations of structural stability are much 
more complicated than in countries where 
earthquakes do not have to be taken into 
account. Fortunately, we have evolved an 
experimental method which is not solely 
applicable to seismic problems, but can also 
be applied to structural problems in general. 
I refer to the elasticity meter shown in 
Fig. 3, which has been designed and con- 
structed in the University of Chile. 

We shall first consider the measurement of 
bending moments. Let ABC D—Fig. 4— 
be the scale model of a resistant structure, 
and let P be a load acting at the point a. It 
is required to measure the bending moment 
at the section s—s of the beam BC, due to 
the load P. Under this procedure a joint is 
arranged at this section, so that the load P 
will bend the joint through an angle ¢. If 
a resisting moment is provided at the joint, 
of which we ean measure the value, then this 
will evidently be equal to the bending 
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moment which would have been produced in 


s—s if there had not been a joint—Vigs, 4 
and 5. 

The elasticity meter is shown in Fig, 3. 
The arms I and II are two member 
connected together by a small spring 
which acts as a hinge. The two laminated 

E and F are riveted to I at 19 and 29, 
and at 21 and 22 they bear against the ends 
of the screws T and T!. Another laminated 
spring H is connected to the lower end of | 
and to the lower limb of II at 25 and 9% 
respectively. The pointer J is fixed to q 
at 27. 

Supposing that a negative bending moment 
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due to the load P is produced in the section 
s—s, the members I and II will tend to 
rotate around G, so that the spring E will be 
compressed and the spring F will expand. 
This will also result in the deformation of the 
spring H and the end K of the pointer J will 
move to the right. If the screw T is now 
turned so that the spring E is compressed 
the couple produced will be opposed to the 
bending moment due to the load P. When 
the end K of the pointer J is returned to zero 
by this means, the members I and II will 
also have recovered their original positions, 
and the distance through which it has been 
necessary to move the screw T will be a direct 
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measurement of the bending moment. The 
spring F and the screw T are fitted for the 
purpose of eliminating the bending moments 
in s—s due to the weight of the instrument 
and of the model and to counteract the action 
of temperature. 

Longitudinal forces can be measured by 
arranging the instrument in the model in 
such a manner that the hinge G is not on the 
centre line of the lintel BC, but is disposed 
excentrically as shown in Figs. 6 and 7. In this 
ease the longitudinal force is not absorbed 
by the articulation, but a couple is produced 
around it which is equal to the horizontal 
force multiplied by the excentricity A, and 
its calculation is thus an easy matter. 

The errors of measurement which can arise 
are as follows :— 

(1) The model is not an exact reproduction 





of the structure considered. 
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very accurate measurement. 


measuring instruments, and can therefore be 
considerably reduced by improved design 
and construction. Errors under (3) are 
due to :— 
(a) The fact that when the measuring 
instrument is connected to the model its 
rigidity is altered. 
(b) In eliminating the angle ¢ produced 
by the load P in the section s—s, an error 
D¢ is produced, due to imperfections in the 
indicating system comprising the spring H 
and the indicator J. This error can be 

expressed as 
_D¢ 


¢ 


The error (a) can be reduced by suitable 
design of the joints between the members I 
and II. Error (6) is also very small, as we 
shall see. In effect, we assume a beam built 
in at both ends, as shown in Fig. 4, carrying 
a uniformly distributed load W. If an arti- 
culation is arranged at the abutment A, the 
beam will assume the form shown in Fig. 5, 
and the angle of deflection ¢ will now be 


We 
$= BI 


where E is the modulus of elasticity of the 
material, I is the moment of inertia of the 
cross section of the beam, and / the span. 

Let us assume a steel model built up of two 
round bars, 7 mm, in diameter, and having a 
span of 800 mm., carrying a load of 20 
grammes per centimetre length of beam. 
The value of the angle ¢ will be 0-00425. 

The spring T has the effect of eliminating 
theangle¢. Owing to inaccuracies in the indi- 
cating system, there will be an angle of error 
D¢. This angle is generally so small that 
the displacement of the end K on the pointer 
J will hardly be affected. Since this measure- 
ment depends on observing the coincidence 
of two lines with the naked eye, it can be 
assumed that 4 mm. will be a reasonable 
error, allowing for those observers who are 
little accustomed to instrument work. The 
amplifying system formed by the spring H 
and the pointer J results in the displacement 
of k being thirty-five times greater than the 
relative displacement between points 25 
and 26 and I and II in the standard instru- 
ment. Movements of 25 and 26 are therefore 
less than 


e 


4x 1/35=1/280 mm. 


Since the distance between 25 and 26 and 
the hinge point G is 150 mm., the resultant 
angle of error will be 


1 1 
D$=s0x 150 42,000 
The error of measurement will therefore be 
_D¢ l 
~ ¢ 42,000 0-00425 





e 





=0-56 per cent. 


This error of less than 1 per cent. was pro- 
duced under very unfavourable conditions. 
A completely built-in beam was considered 
having maximum rigidity and the cross 
section measured was at the end. Under 
normal conditions this error would be even 
less than that shown above. In effect, the 
bending moments for this section of the rigid 
portal frame were calculated by means of an 
influence line, and corresponding measure- 
ments were taken with the apparatus. The 
two influence lines obtained were in almost 
perfect agreement, and the maximum error 
also agreed with our calculation. 


(2) The instrument itself is not capable of 
(3) The method of measurement is not 


recise. 
Errors (1) and (2) are inherent in all 


1 is now clear that destroyers completed 
for the United States Navy during the past 
five years may be divided into three main 
groups. 

First came the “ Benson” class, com- 
pleted in 1940-41. Originally the standard 
displacement of these was 1630 tons, but 
with additions dictated by war requirements 
it is now about 1700 tons. Of a slightly 
modified type, though almost indistinguish- 
able in appearance, are the 1700-ton 
destroyers of the “‘ Bristol ” (now “ Ellyson ”’) 
class, completed in 1942-43. Both classes 
are now armed with four 5in., 38-calibre guns 
and five torpedo tubes. The only apparent 
variations in appearance are that a few ships 
in each class—mostly those built by the 
Bethlehem Steel Company at Quincy—have 
elliptical instead of round funnels. 

Next came the “ Fletcher ” class, of 2100 
tons, mounting five 5in. guns and ten torpedo 
tubes. To begin with, there were about 120 


Naval Consttiiction in 1944 


By FRANCIS MoMURTRIE, A.I.N.A. 
No. 1V—(Continued from page 55, January 19th) 


parts of the original machinery and fittings. 
Officially, therefore, they are regarded as the 
same ships and retain their original pendant 
numbers. 

It is doubtful how many units of the flush- 
deck type of destroyer, dating from 1917 to 
1919 are still so classified. Many of them have 
been adapted for other duties, such as light 
minelayers, fast minesweepers, small seaplane 
tenders or auxiliary transports. Latest con- 
versions include the “Crosby,” “ Kilty,”’ 
“Schley,” and “Ward” (recently sunk), 
appropriated for the last-named purpose. 
Those that still serve as destroyers have 
mostly had their four funnels reduced in 
number to three. 

Submarines continue to be turned out in 
large numbers. Following the “Gar” and 
“‘ Gato ” groups, which were built under the 
1939-41 programmes and numbered seventy- 
nine units, a still more numerous series of a 





in the class, but eight have been lost. A 
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“repeat Fletcher” series, numbering about 
fifty, was added under the 1942 programme ; 
these differ hardly at all from the main 
group, the only perceptible variation being in 
the shape of the bridge and the height of the 
fire control tower. With a few exceptions 
the entire class of about 170 was delivered 
during 1942-44. 

Third and most important of the three 
groups is the “Allen M. Sumner ’”’ class, 
illustrated here. About seventy have so far 
been launched. They are powerful ships of 
2200 tons, mounting six 5in. guns in twin 
turrets as their main armament. Specially 
designed for service in the Pacific, they 
embody various improvements suggested by 
the experience of the first two years of the 
war in that region. 

Destroyers of earlier types have undergone 
various alterations, the addition of numerous 
small anti-aircraft guns being the chief 
feature. To adjust weights, a 5in. gun or a 
set of tubes has had to go, and in some the 
mainmast has been struck, or reduced to 
a mere staff. The 1500-ton destroyers 
“Cassin’’ and ‘ Downes,” which were 
reduced to complete wrecks by the Japanese 
attack at Pearl Harbour on December 7th, 
1941, are now back in service. Much of the 
material of which they were composed was 
salved, to be embodied in rebuilt hulls with 











slightly improved design has passed rapidly 
into service. Well over 100 names have so 





** SUMNER’? CLASS DESTROYER 


far been published, nearly all of which have 
been launched in the past two years. It is not 
surprising, therefore, that Japanese shipping 
losses from underwater attack continue to 
mount. 

Recently nearly all modern U.S. sub- 
marines appear to have undergone slight 
modification. The 4in. gun is now mounted 
forward of the conning tower instead of 
abaft it, and the conning tower itself has 
been extended slightly to accommodate one 
or two 20 mm. anti-aircraft guns, as will be 
noticed in official photographs that have been 
released. 

Many more minesweepers have been built ; 
an appreciable proportion is reported to be 
of a new 180ft. fleet type, intermediate 
between the 165ft. “ Adroit ” class and. the 
220ft. “Raven” class. There appear now 
to be over 450 wooden motor minesweepers 
of the numerical Y.M.S. series; these seem 
to be of three differing types, of which the 
earliest has two funnels, the second one, and 
the third and latest, none at all. Many of the 
temporary minesweepers of the “ Pipit” 
class have been returned to the fisheries from 
which they were borrowed. 

Completion of nearly 600 “ destroyer- 
escorts,” corresponding to the British frigates 
of the “Captain” class, has enabled the 
United States Navy to pay off a number of 
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the converted yachts which were taken up 
for patrol duties in the early part of the war. 
It would seem that all, or almost all, the 
American destroyer-escorts differ from their 
British counterparts in carrying three 
torpedo tubes as part of their armament. 
They are also a trifle longer and heavier than 
the “‘ Captains,” though in appearance there 
is little difference. 

Of the eighty-two frigates of the “ River ” 
design which were to have been built for the 
United States Navy, the contracts for four 
(“ Macon,” “Roanoke,” “Sitka,” ~ and 
“‘ Stamford”) were cancelled. Of the re- 
mainder, four have been renamed: the 
“ Chattanooga” is now the “ Gladwyne,” 
the “‘ Toledo ” has become the “‘ Dearborn,” 
the “ Vallejo” is changed to “ Lorain,” and 
the “ Worcester” to ‘‘ Uniontown.” This 
has enabled the discarded names to be made 
available for new cruisers. 

A partial list of the corvettes transferred 
from the Royal Navy has been published. It 
includes the U.S.S. “Fury,” ‘“ Impulse,” 
** Pert,” “ Ready,” “‘ Saucy,” “Spry,” “Sur- 
prise,’ ‘‘Temptress,” and “Tenacity.” Of 
these, the ‘Spry’ is understood to be ex 
H.M.S. “ Hibiscus ” and the “ Surprise,” ex 
H.M:S. “ Heartsease,” but respective former 
names of the others are uncertain, though 
believed to include “ Begonia,” ‘“ Calen- 
dula,” ‘‘ Ceanothus,” “ Daffodil,” “ Lark- 
spur,” “‘ Lily,” “ Periwinkle,” and “ Philesia.”’ 

Motor torpedo boats are still being built in 
considerable batches, the highest number so 
far reported being PT 196. An otherwise 
unidentified warship bearing the number 
PGM 38, launched by the Consolidated 
Shipbuilding Corporation last November, 
may possibly prove to be a new type of motor 
gunboat. The only information given in the 
Press report of her launch was the length, 
175ft. 

Submarine chasers, which correspond in 
some respects to British motor gunboats and 


The large seaplane tender “ Salisbury 
Sound,” originally to. have been named 
“ Puget Sound,” was launched by the Los 
Angeles Shipbuilding and Dry Dock Corpora- 
tion last June. This yard has now been 
absorbed by Todd Pacific Shipyards, Inc., 
which also controls the former Seattle- 
Tacoma Shipbuilding Corporation. The 
latter establishment was responsible for the 
construction of three more large seaplane 
tenders of the “Tangier” type, which have 
been named ‘“‘Cumberland Sound,” ““Hamlin,” 





——e 
and ‘‘ Willoughby,” are in use as tenders fo, 
motor torpedo boats. 

Additional oilers of between 10,000 and 
11,000 tons gross include the “ Anacostia,” 
“ Big Horn,” “ Caney,” “‘ Groveton,” “ Kan. 
kakee,” “Kennebago,”  “ Lackawanna,” 
“* Monongahela,” “ Nantahala,” “ Schuyl. 
kill,” “ Severn,” ‘‘ Soubarissen,”’ and “ 'lamal. 
pais.” Smaller tankers are the “ Agawam,” 
“Elkhorn,” “ Genesee,” “'Tombigbee ” (all 
petrol carriers), ‘‘ Hiwassee,” “ Kalamazoo,” 
*“Quastine,”’ “Sacandaga,”’ and ‘‘Shewaucan,” 
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and “St. George.” These three are slightly 
smaller than the “ Salisbury Sound.” 

From her name, the ‘‘ Kermit Roosevelt,” 
a new auxiliary being built by the Maryland 
Dry Dock Company at Baltimore, and the 
‘“‘ Webster,” launched by the Bethlehem- 
Fairfield Shipyard in August, are probably 
seaplane tenders of the same type, though 
described unofficially as “ Aircraft Repair 
Ships.” 

More small seaplane tenders of the ‘‘ Barne- 





gat ”’ type have also been delivered. Names 
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motor launches, now number nearly 1600, 
for the highest identification number reported 
is PC 1555. Of the earlier groups, it appears 
that PC 461-496, 542-627, 776-826, and 
1077-1265, with PCE 827-976, are of the 
steel type, all measuring 173ft. over all, 
except the PCE group, which are 180ft. 
Wooden submarine chasers are SC 497-508, 
511-522, 524-541, 628-775, 977-1076, and 
1266-1375, with PCS 1376-1465. The last- 


mentioned group is understood to lack the 
short funnel which is a characteristic of the 
others. 














Numerous “attack cargo ships’’ have 
been launched, named ‘“‘ Achernar,”’ “ Alca- 
dia,” “ Alshain,” ‘‘ Aquarius,” ‘‘ Arires,” 
** Centaurus,” “* Cepheus,”’ ** Chara,” 


“ Diphda,”’ “ Leo,”’ “‘ Muliphen,” ‘‘ Nashira,” 
** Sheliak,” ‘‘ Sterope,” “‘ Theenim,”’ “ Thu- 
ban,” “ Uvalde,” all of modified “ C2 ”’ type ; 
** Alhena,”’ ** Aludra,”’ ** Andromeda,” 
‘* Arided,”’ ‘‘ Menkar,”’ ‘‘ Oberon,” “‘ Pollux,” 
“Titania,” ‘‘ Venus,” “Virgo,” and 
** Zaurak,” described as being of “ EC2” 
type. 

New transports of two or three designs are 
being turned out in large numbers. Biggest 
of these are those of the “‘ Admiral” or 
improved “‘ General ”’ series, which average 
over 17,000 tons gross; they include the 
‘‘ Admiral E. W. Eberle,” “ Admiral H. T. 
Mayo,” *‘ Admiral R. E. Coontz,’’ “* Admiral 
W. L. Capps,” and “‘ Admiral W. S. Benson,” 
as well as a dozen or more with names such 
as ‘‘ General John Pope ”’ (illustrated). The 
earlier ‘‘ General ”’ class, of 13,000 tons gross, 
appears to include about ten ships. 

Another group of somewhat smaller trans- 
ports of the “ attack ” type has been named 
after counties. It includes the ‘‘ Appling,” 
** Audrain,”’ “‘ Banner,” and “ Gilliam,” of 
5400 tons gross, with others varying in size 
from 6165 to 8900 tons gross. Fresh names of 
these are continually being reported. They 
appear to correspond approximately to the 
British “‘ LSI ”’ category. 

Thousands of landing craft were built for 
the United States Navy during 1944. Most 





‘GENERAL JOHN POPE’’ 


reported include “ Barataria,” “ Bering 
Strait,” ‘‘ Onslow,” ‘ Orca,’ ‘‘ Rehoboth,” 
“San Carlos,” “‘ Shelikof,”’ ‘“‘ Suisun,” “‘ Tim- 
blier,”’ and “ Valcour.”’ 

The fleet auxiliaries “‘ Briareus” and 
“ Delta,” formerly the merchant vessels 
“Hawaiian Planter” and ‘“ Hawaiian 
Packer ” respectively,” have both been fitted 
out as repair ships ; while the “‘ Hamul ” and 
“‘Markab,” at first assigned for duty as cargo 
transports, are now rated as destroyer 
tenders. Two ex seaplane tenders of the 


notable of these is the LSD (Landing Ship, 
Dock), an illustration of which is annexed. 
A more numerous category is the LSM 
(Landing Ship, Medium), which has a dis- 
placement of 700 tons. The LST (Landing 
Ship, Tank) has recently been seen equipped 
with a portable “ landing strip,” enabling her 
to carry eight “ Piper Cub” aircraft for 
reconnaissance purposes. 

The transports ‘‘ Munargo,” “‘ Chateau 
Thierry,” “St. Mihiel,” ‘‘ Republic,” “‘ Ernest 
Hinds,” and “ John L. Clem” have been 
turned over to the Army for use as hospital 
ships. The cargo ship ‘‘ Media” has been 
transferred to the Army Engineers and 
renamed ‘“‘ Glenn Gerald Griswold.” 

New naval hospital ships include the 





“ Barnegat” type, the ‘‘ Wachapreague ” 





ce Comfort,” ‘é Hope,” “e Mercy,” and 
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— 
“Sanctuary.” Converted ones are the 
“Bountiful” (ex “ Henderson”), “ Sama- 
ritan” (ex “Chaumont”), and “ Refuge ” 
(ex “‘ Kenmore ua ; 

An interesting vessel is the “ Ancon,” 
described as a Combined Operations and 
Communications Headquarters Ship, which 
fgured prominently in the invasion of 
Normandy ; there are three others in this 
category. : 

The United States Coast Guard, which in 
wartime is operated under the Navy Depart- 
ment, also has an extensive building pro- 
ramme in hand. .Recent deliveries include 
the 5000-ton icebreaking cutter ‘“‘ Mackinaw,” 


a slightly smaller, but otherwise similar, 
edition of the ‘“‘ Wind”’ class, with diesel- 
electric propulsion. She is intended for 
service on the Great Lakes. Several units of 
the “‘ Owasco ”’ class, of 2000 tons, have seen 
launched. ‘Two cutters for the Greenland 
service, the “‘ Polar Bear” and “ Storis ” 
(ex “‘ Eskimo ”’), were completed a year ago. 
Smaller vessels of the 935-ton “‘ Cactus ” or 
“ Tris ” class now number at least thirty-six. 

Four small cutters, the ‘‘ Dogwood,” 
‘ Larkspur,” ‘‘ Marigold,’ and “ Wistaria,” 
have been converted into Army hospital 
ships. 





(To be continued) 








Electrical Engineering in 1944 


No. Il—{Continued from page 50, January 19th) 


Switchgear, Circuit Breakers, &c. (continued) 


ANUFACTURERS of switchgear report 
M that a great amount of work was carried 
out during the year in the supply of equip- 
ment for the reconstruction of the Russian 
electrical system. There was, too, consider- 
able activity in supplying the Services with 
equipment of this character. The extension 
of the electrical system of this country also 
led to the manufacture of large quantities 
of plant. A variety of types of switchgear 
was supplied by Metrovick for steam and 
hydro-electric stations, from trucks or steel 
and stonework cubicles to metal-clad units 
depending upon the duty and arrangement of 
the circuits involved. Outgoing sub-station 
equipment for 44 kV and 120 kV with suit- 
able control and relay panels was included. 





FiG. 9—DISTRIBUTION GEAR FOR RUSSIA—REYROLLE 


In general, these sub-stations were equipped 
with outdoor circuit breakers of the con- 
ventional tank type. But a number of 
separate outdoor circuit breakers of 120 kV 
rating were supplied. They are tank breakers 
with a short-circuit rupturing capacity of 
1500 MVA and impulse high-speed breaxers 
of 2000 MVA rupturing capacity, designed 
and tested for three-cycle operation. A new 
range of fuse-switch units was produced by 
this firm during the year to replace M.B. 
switch and fuse equipment. It is designated 
M.C. and consists of a compact arrangement 
of a double-break switch combined with a 
high rupturing capacity fuse and is available 
in & range suitable for 10 to 300 amperes. 

The firm of A. Reyrolle and Co., Ltd.,reports 





the commissioning of 66-kV air-blast switch- 
gear, as illustrated in Fig. 11. Other orders 
for air-blast switchgear in hand include some 
for 110 kV and 132 kV. For normal breaking 
capacity ratings these circuit breakers have 
single turbulators, but for the higher ratings 
duplex turbulators are used. Power station 
switchgear and equipment rated up to 33 kV 
and 1500 MVA was manufactured during the 
year, including metal-clad gear with hori- 
zontal draw-out circuit breakers for voltages 
from 3-3 to 33 kV and ratings from 75 to 
1000 MVA. For a 22-kV terminal switching 
station in Australia many units of 750 MVA 
horizontal draw-out compound-filled metal- 
clad indoor switchgear were under con- 
struction. A novel point in the design is the 
physical and electrical sectionalisation into 
five parts. Outdoor equipment supplied to 





breakers—Fig. 12—to meet an order for six 
such breakers placed by the Central Elec- 
tricity Board. The breaker is of the firm’s 
“ Aerojet ” type, employing a double-break 
retractable contact blast head, shunted by a 
non-linear resistor. The blast head on each 
phase is mounted on its own blast valve and 
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Fic. 11-66-KV AIR BLAST SWITCHGEAR 
—REYROLLE 

air receiver, these in turn being supported 
by a rigid post insulator. Opening and 
closing of the blast valve is effected by a 
small-bore shedded porcelain tube, which 
connects to servo and pilot valves in the 
circuit breaker base, The tube also serves to 
recharge the air receiver. The series isolator 











Australia included 66-kV, 1000-MVA, and 
132-kV, 1500-MVA pneumatically operated 
small oil volume switchgear. To Russia 400 
units of 6-6-kV flameproof mining switch- 
gear rated at 30 MVA and 50 MVA was 
supplied in addition to other equipment, 
including power station switchgear for 
12,000-kW and 25,000-kW plants. Fig. 10 
shows medium-voltage H.H. distribution 
gear supplied to that country, and Fig. 11 a 
control board for high-voltage power station 
switchgear. 

The engineering effort of the B.T.H. Com- 
pany available in 1944 was applied to a 
number of new~ developments, the most 
important of which was the production design 
of 132-kV, 1500 MVA, air-blast circuit 











Fic. 10—CONTROL BOARD FOR H.V. POWER STATION—REYROLLE 


comprises blades attached at one end to 
rotating post insulators and engaging at the 
opposite end with each other; this con- 
struction gives a high, effective opening or 
closing speed, with greatly reduced inertia 
forces as compared with a single-blade design. 
Closing of the blades is effected by rotation 
of the torsion insulators through an air 
cylinder in the base. The blades are, how- 
ever, opened by another air cylinder, which is 
fed by air from the blast head. Therefore an 
opening operation cannot be initiated unless 
a full air supply has been delivered to the 
interrupting element. The blades are held 
closed or open ‘under spring pressure, the 
same springs serving both purposes. The 
successful design of the blast head is the out- 
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come of an intensive research and test pro- 
gramme which proved that, by the observ- 
ance of the fundamental aerodynamic and 
dielectric stress laws which apply, inter- 
ruption of high voltages and currents can be 
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Fic. 12—‘** AEROJET’' AIR BLAST BREAKER 
—B.T.H. 

effected with the same performance character 

istics as modern oil circuit breakers. Tests 

in accordance with B.S.S. 116 have shown 

that a total break time of four cycles is 


design under review, with a further 2} cycles 
for the interruption of the resistor current. 

The trend towards air-break in place of oil- 
break switchgear was further advanced in 
the type “ VK ” circuit breaker, which may 
be fitted with either thermal or electro- 
magnetic over-current releases and under- 
voltage trips. It is available in 100-ampere 
and 200-ampere ratings, and is suitable for 
wall or pedestal mounting, with or without a 
circuit isolator. 

In 1938 the firm introduced air-break 
switchgear known as class ‘‘ AJ,” which, in 
conjunction with class “‘ AG ”’ air-break iron- 
clad boards, proved very popular. During 
the year under review further improvements 
in design resulted in the production of the 
class “ AJ21” truck type unit. A typical 
switchboard, comprising ten “ AJ21 ” units 
for a London power station, is seen in 
Fig. 14. This gear is now available up to 
3000 amperes, with a common height and 
depth of enclosure for all current ratings. 

While air-break switchgear developments 
predominated in 1944, a number of new oil- 
filled and oil-break designs were evolved. 
One of the new indoor breakers has a current 
rating of 5000 amperes, and the interesting 
design of the contact for this current will be 
observed from Fig. 16. 


Transformers, Rectifiers, &c. 


The transformer department of C. A. 
Parsons and Co., Ltd., received during the 
year many orders for small and medium-sized 
distribution transformers. Larger units 
ordered included a 20,000-kVA, three-phase 
transformer fitted with on-load tap-changing 


two 15,000-kVA, three-phase transform, 
with a voltage ratio of 66,000/20,000, fittes 
with on-load tap-ehanging gear and arrange 
for ON, OFN cooling. A number ¢ 
magnetically shielded reactors were ordere 
and completed during the year, the majo 














FiG. 16—CONTACTS FCR INDOOR OIL CIRCuIT 
BREAKER—B.T.H. 


contracts being seven three-phase units for 
export, designed to give 5 per cent. reactance 
on a 9100-KVA, 10,500-volt system, and 
another reactor designed to give 2-9 per cent. 








obtained on the 1500 MVA, 132 kV production 


- 13—31,500-KVA TRANSFORMER BANK—PARSONS 





gear and arranged for ON, OB cooling, and 





reactance on a 47,000-kVA, 33,000-volt 

















|} Fic. 15—H.V. TRANSFORMER 









BREAK SWITHGEAR—B.T.H. 
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system. Special units ordered included oil- 
immersed high-voltage or suppression coils 
complete with off-circuit tapping switches 
for use on 121-kV and 38-5-kV systems. 
Of the large number of transformers under 
construction the more interesting are four 
single-phase units, each of 10,500 kVA. 
These transformers are of the divided core 
type oil immersed with ON cooling, each 
peing fitted with an off-circuit tapping 




















FIG. 17—OUTDOOR TRANSFORMER 
—FERGUSON, PAILIN 
switch on the H.V. side, suitable for 
manual operation from ground level. The 
transformers are fully insulated to with- 
stand a pressure test of 231 kVA for one 
minute. The large range of tappings required, 
coupled with the high insulation level, did 
not permit the use of orthodox tapping coils 
in the middle of the H.V. winding, and a 


outside of the H.V. winding on each unit. 
These transformers, when completed and 
assembled on site, will be interconnected to 
form a three-phase transformer bank of 
31,500 kVA, having a voltage ratio of 
11,500/1050 with one spare unit. Fig. 13 
shows three of these transformers under 
construction. 

The considerable demands for trans- 
formers experienced by Bruce Peebles in 
1943 was maintained in 1944. Orders were 
received for many thousands of small trans- 
formers and chokes for mobile radio trans- 
mitters for military units, and for large 
numbers of pole distribution transformers in 
sizes from a few kVA upwards, and for large 
power transformers for voltages up to 
132 kV, for both home and abroad. Numbers 
of 15,000/400-volt units were being built by 
the company for the supply of electricity to 
war-devastated areas overseas, including 
many for Russia. Included in an order from 
a Scottish County Council for numbers of 
pole-mounting transformers was the one- 
thousandth unit for this particular authority. 
Many orders were received from collieries 
throughout the country for mobile trans- 
former sub-stations with flameproof switch- 
gear and for other mining type units. The 
high-voltage transformer illustrated in Fig. 15 
for use with a 15,000-volt mercury arc 
rectifier for wireless transmission was com- 
pleted during the year. 

Orders received by the company for 
mercury arc rectifiers included equipments for 
public power supply authorities and various 
industrial concerns, of special interest being 
the order for eight 250-kW equipments for 
a power supply concern in England. 

The manufacture of outdoor normal 
primary type current transformers for use 
on @ 132-kV system was undertaken by 
Ferguson Pailin, Ltd., and such a current 
transformer mounted on its stand in order to 
give sufficient clearance above ground level 
is shown in Fig. 17. 

A 60-MVA, 
transformer with type “‘ON/OFB ” cooling 
was completed by the Metrovick Company. 
This transformer is fitted with on-load tap- 
changing equipment to give +10 per cent. 
voltage variation in fourteen steps on the 
H.T. side. Portable radiators provide for 
self cooling up to 50 per cent. of full load and 
air-blast oil cooling under automatic con- 
tactor control is brought into operation up 
to full load. A _ three-winding, 20-MVA, 





separate fully insulated distributed tapping 
winding had to be provided, wound on the 


110/38-5/6-6-kV transformer for U.S.S.R. 
has the windings connected respectively in 





Fic. 18—15,000-KVA 





TRANSFORMERS—B.T.H. 


132/33-kVA, weatherproof |. 


star, star and delta. Off-circuit tappings 
for +2-5 and +5 per cent, are provided on 
the two higher voltage windings with appro- 
priate tapping switch. It is oil immersed 
and naturally cooled by radiators. Voltage 
stresses produced by surges are minimised by 
a series of electrostatic shields connected to 
the ends of the H.T. windings. A similar 
transformer, but rated for 15 MVA and 
equipped with on-load tap-changing gear on 
the H.T. side for +12 per cent. voltage varia- 
tion in steps of 2 per cent., was also shipped. 
This tap-changer gear, type “ LP,” is suitable 
for use on fully insulated windings up to 
132 kV. For the medium-voltage winding 
off-circuit tap changing for +21 per cent. and 
+5 per cent. voltage variation is obtained by 
a standard off-circuit tapping switch. 

Early in the year B.T.H. Company sup- 

plied to Russia a 120,000-kVA bank of single- 
phase transformers for operation on a 242-kV, 
three-phase, 50-cycles system. These trans- 
formers are claimed to be the first to be built 
in Great Britain for such a high-voltage 
system and the bank rating is said to be the 
largest for power supply so far made in 
this country. Among other transformers 
completed for overseas service were three 
20,000-kV A, three-phase, three-winding units, 
110/38-5/6-6 kV, naturally cooled, and also 
an 8825-kVA, three-phase, 66/11-kV unit 
arranged for forced oil cooling by means of an ° 
external tubular water cooler. 
Two transformers rated at 60,000 kVA for 
use on 132-kV systems and provided with 
on-load tap-changing gear, and one rated at 
37,500 kVA, 11/33 kV for direct connection 
to a turbo-alternator were amongst plant 
ordered or completed during the year. 


(To be continued) 








Fuel Economy Equipment 
Standard Relaxed 


Towarps the end of 1943 the Ministry of Fuel 
and Power, in reviewing the progress of the fuel 
efficiency campaign, considered that, notwith- 
standing the excellent results that had been 
achieved by improving the efficiency with which 
fuel was being used in industry, even greater 
savings were required. To secure these, it 
decided that some relaxation was necessary in 
the rigid restrictions which then existed on the 
manufacture and installation of fuel economy 
plant. 

Agreement was reached with the Ministry of 
Production and arrangements were made, both 
to increase the availability of fuel economy 
equipment and to simplify the procedure for the 
geanting of licences and material allocations 
required for approved fuel economy schemes. 

It was agreed that the Ministry would con- 
sider licence applications if the total capital cost 
of installation would be repaid within a maxi- 
mum period of 2} years from the date of 
licensing, by the value of the fuel that would be 
saved. During the last twelve months over 
2000 licences have been granted, corresponding 
in aggregate to an estimated saving of 433,000 
tons of fuel per annum. 

It is clear that the utmost economies must con- 
tinue, not only during the present winter, but 
for some considerable time thereafter. For this 
reason, it has been decided to make the licensing 
of fuel-saving plant still easier. In future, 
schemes that will repay the capital expenditure 
within 4 years (instead of 2} years) will be 
considered. 

This mears that schemes which have been 
rejected because they did not conform to the 
2}-year standard can now be reviewed. Appli- 
cations for licences under the new standard 
should. be made to the Secretary of the Regional 
Fuel Efficiency Committee at the appropriate 
Regional Office of the Ministry of Fuel and 
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A PLAN FOR COAL 


It is but a few months since Mr. Robert 
Foot left the B.B.C.—where he was Director- 
General—to become the Chairman of the 
Mining Association of Great Britain. He 
took his new duties to heart at once and, 
resolved to understand the industry to which 
he was now attached, set about making 
himself familiar with it and its problems. He 
travelled through the length and breadth of 
the land, visiting collieries and talking to 
owners, managers, pithead workers, miners, 
and their wives and families, and Bevin boys. 
He ended his round of visits with the con- 
viction, enjoyed by many before him, that 
there is no finer race of men in the country 


i {and that if all parties will adopt the moral 


objects quite properly to the loose term 
“coal owners ’’—are on the whole as com- 
petent as the directors of other businesses, 
and that managers can give points to most 
in the matter of keenness and unremitting 


attention to their jobs. All this he has set 
down very pleasantly in the forepart of a 
report to the colliery owners, entitled “ A 
Plan for Coal,” which the Mining Association 
has now published. 

But whilst all seemed to be so rosy, there 
was “‘a worm i’ the bud,” and it was Mr. 
Foot’s business to find that worm and crush 
it. It is well known that in working popula- 
tions long-past evils are never forgotten, and 
that the memory of them is the parent of 
enduring bitterness against whatever or who- 
ever is stamped as the cause. The miners, 
says Mr. Foot, ascribe the misery of the 
great slump to the mine owners, ignorant or 
neglectful of the fact that that industrial 
tragedy rapidly passed out of the control of 
man—“ the force of the economic circum- 
stances of the time would in any case have 
been too strong to have been averted ”—and 
they therefore believe that only by eliminat- 
ing the owners—that is, by nationalisation— 
can a repetition of 1930 be avoided. Mr. Foot 
combats this idea and devotes many pages 
of his report to showing that nationalisation 
is not a cure for the troubles of coal mining, 


principle of National Service, then the advan- 
tages of private ownership will put coal 
mining in a better position from all points of 
view than it would ever enjoy under the 
management of a Government bureaucracy. 
He recognises that in this matter the miners’ 
leaders are “‘a most potent influence for 
better or worse,” and he expresses his abso- 
lute conviction that “if politics could be put 
on one side and if the owners’ and the men’s 
leaders could really sit round a table and 
discuss matters as if they were partners in a 
joint enterprise, it might easily make all the 
difference in the world.” Whilst it must, we 
fear, be doubted if the leaders have the influ- 
ence that they used to have, we are heartily 
in agreement with Mr. Foot that the first 
step, not only in this, but in other mining 
questions, is to get all the facts clearly 
stated, to get down to solid economics, and 
to dismiss political ideologies. Mr. Foot lists 
“Twenty Principles’’ which he proposes 
should be observed in the regeneration 
of thé industry of which one is Full 
Information for the Workers and Close 
Liaison Between the Two Sides of 
the Industry. This end is to be secured 
through the services of a Joint National 
Committee, a Committee in each district, 
and Pit Production Committees. An alter- 
native which Sir Richard Redmayne advo- 
cated in these pages on December Ist is 
co-partnership in the industry. That would 
mean that the miners could not only be 
shareholders, but that two or three of them 
would sit on the boards of the companies to 
which they belonged. In that way they 
would get a more intimate knowledge of the 
business than they could obtain through a 
Joint National or subsidiary Committees, and 
it is certainly in line with the modern con- 
ception of industry. 

Mr. Foot has given in his report an admir- 
able and attractive survey of coal mining in 
Great Britain. He has done it all the better 





little more about the matter than the man jn 
the street. He has attacked his subject with 
freshness and sympathy. Only on such technj. 
cal questions as the mechanisation of mines 
and comparisons between British and A merj. 
can coal mining do we question his validity 
as a witness. More intimate knowledge of the 
subjects is required than can be obtained in 
a few months, and we suggest that he would 
have been wise to withhold his opinion until 
the report of the Committee of Experts which 
is now busy on such questions has been issued, 
On the other hand, his many years of experi. 
ence with the Gas Light and Coke Company 
fit him admirably to discuss the human and 
economic questions that are inherent in a 
huge industry. It is therefore with some 
regret that we have to admit that, excellent 
as the proposals he advances are, they do 
not seem likely to effect the purpose in view 
—the re-establishment of coal mining as a 
happy and contented industry. The trouble 
for the time being is that politics are ruling 
the roost, and until that bugbear is removed, 
the industry will not be allowed to be peace- 
ful. Not for a moment do we believe that 
nationalisation would improve matters, nor, 
we are sorry to have to admit, do we place 
much faith in the ideal of “ national service.” 
Perhaps a co-partnership scheme would be 
more effective because more practical ; we 
do not know.’ What we do know—and in 
this we endorse Mr. Foot’s report—is that 
what is wanted more than anything else at 
the present time, not only by the miners but 
by the public at large, is a statement of the 
facts, the true facts, and nothing but the facts. 
Ignorance of the past, the present, and the 
future of coal mining has done more to foster 
unrest in the mines than the greatest efforts 
of those who make it their business to 
nurture discontent. 


Railway Motive Power 


NoT so many years ago any discussion on 
the subject of motive power for railways 
would almost certainly have been centred on 
the development of the steam locomotive, 
with little reference to any other mode of 
traction. But that is not the case to-day, 
and it must be clear to anyone with a know- 
ledge of the subject that the pre-eminence of 
the steam engine will-be more and more 
challenged. The rapid strides taken in the 
development of the internal combustion 
engine now available in one form or another 
for every variety of railway service, together 
with similar advances in the application of 
electric traction, offer a threat to the long- 
enjoyed supremacy of the veteran. What, 
then, is the present position of the steam 
locomotive, and to what extent is it likely to 
be superseded by other forms of motive 
power on the railways of this country ? In 
his Presidential Address to the Institution of 
Locomotive Engineers on October 26th, 
1944, Mr. W. S. Graff-Baker discussed this 
important question, who, being by training 
and by virtue of his position with London 
Transport electrically minded, looked at the 
problems discussed from the standpoint of the 
electrical engineer. Put roundly, his attitude 
was that, before putting forward any case 
for railway electrification, the first thing to 
do was to get rid of the steam locomotive, 
and, that accomplished, to dispose of the oil- 
electric locomotive ! 
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_—— 
the arguments advanced for its dismissal 
were, we think, rather unconvincing, It is 

ed that it is thermally inefficient, and it 
is also true that its size and hence its potency 
js limited by the loading gauge and, we may 
add, by permissible axle loadings. It is 
said that it has detrimental effects on the 
track, and that it is difficult or even 
impossible to obtain mechanical balance 
at varying speeds. While it is not quite 
clear what this really means, it may perhaps 
be pointed out that, thanks to the improved 
steels now available for moving parts, satis- 
factory dynamic balancing is readily attain- 
able; further, as for high-speed services, 
multi-cylinder locomotives are now invariably 
used in this country, track disturbances have 
ceased to be of serious moment, and are, if 
they exist, little, if any, greater than those 
obtaining through the use of the axle 
suspended motors of electric trains. As for 
power and speed, we have not yet heard of 
any instance in which it has not been possible 
to obtain all the power required by means of 
steam, and so far as fast running is con- 
sidered, no one will contradict the statement 
that the steam locomotive can run at the 
highest speeds that are safe and desirable. 


relation to the work done on the draw-bar, 
much depends upon the relative weights of 
the train and engine, and in any case the 
efficiency of the modern steam locomotive is 
reasonably constant over a large range of 
power. The advocates of either electric or 
oil-electric locomotives are prone to stress 
claims for their greater availability compared 
with steam engines, but it is by no means 
certain that any supposed advantages offered 
in this respect could be realised, for the 
reason that traffic conditions seem to 
set a limit to what can be achieved. 
Further, it is certain that advances made 
both in design and construction have con- 
siderably increased the availability of steam 
locomotives, which can now make much 
longer continuous runs than formerly, and 
require less attention at terminal points. In 
addition, improvements made in the lay-out 
of steam sheds have without question had an 
important effect on steam locomotive opera- 
tion. This has been money well spent, for it 
has enabled the railways to make better use 
of their motive power equipment. When 
considering the question of main line electrifi- 
cation it would appear that many factors 
arise which claim first attention, even if it 
could be shown to be economically sound, 
and in discussing the method of application 
as between the third rail and overhead 
systems Myr. Graff-Baker ventilated the 
fact that electrical engineers have as yet 
to establish not only a standard system, 
but have also te make up their minds on 
the choice of a common voltage for the 
transmission lines. In any case the cost of 
transmission will always be a very import- 
ant factor in the total cost of operation. 
The electrification carried out by the 
Southern Railway, however successful, does 
not, we think, support any argument in 
favour of the electrification of the great trunk 
lines of this country, any more than does the 
electrified system operated by London Trans- 
port. The Southern electrification, so far as 


it has gone, is what may be called an exten- 


sive local system, made up of relatively 


like the London- Transport undertaking, 
made up of passenger services, and of a 
type for which electric traction is well 
suited. Main line traffic requirements, on 
the other hand, are very different, and the 
Weir report of May, 1931, which was based 
on the examination of what is probably one 
of the busiest main-line sections of the 
country, failed to make a sufficiently con- 
vineing case for the adoption of electric 
traction. So far as the oil-electric loco- 
motive is concerned, the remarks made by 
Mr. Graff-Baker coincide pretty much with 
the views we expressed when discussing 
Mr. Fairburn’s recent paper dealing with the 
maintenance of this type of power, and we 
certainly agree that the elaborate system out- 
lined as being essential for proper upkeep is 
not very encouraging when extrapolated to 
high-speed engines. The oil-electric engine 
has the advantage that it is a self-contained 
unit, which is a decided point in its favour 
as opposed to its electric competitor, and, 
moreover,. experience might prove it to 





be relatively easily maintained. However 


successful this form of engine might be, its 
large-scale adoption would doubtlessly raise 
questions concerning fuel supplies, which, 
being oil, would have to be imported, unless 
resort were made to coal distillation, meaning, 
of course, the setting up of extensive plants 
at a very heavy capital cost. 

No one doubts that electric locomotives, 
together with all the ancillary equipment, 
could readily operate our railways, and the 
same can be said of the oil-electric engine. 
The subject is, however, more one of 
economics than mechanics, and generally we 
are inclined to the view that at present, and 
possibly for some time to come, the steam 
locomotive will hold the field. It must 
always be remembered that where electric 
traction has superseded steam power there 
have been definite contributory causes, and 
in the case of the oil-electric locomotive it is 
possible that so far as main line working is 
concerned special operating conditions, com- 
bined with readily obtainable oil fuel supplies, 
have been amongst the ruling factors which 
have led to its use. 








— played a very important 
part in the liberation of France. Their 
underground work during four years of occu- 
pation did more, however, than aid the 
Allies. It also helped to save French industry. 
Factories which had received attention from 
the engineer saboteurs were not bombed by 
the Allies, and thus a large part of French 
industrial plant was saved. 

The patriotic work undertaken by French 
engineers falls into two parts, those who 
undertook dangerous work, and those, in 
official positions, who kept the Germans 
guessing, drew red herrings across their paths, 
and mystified rather than helped them. 

Into this second category comes Monsieur 
Lecomte, Secretary of the Société des Inge- 
nieurs Civils. Monsieur Lecomte remained in 
Paris throughout the occupation in order to 
protect the Société’s buildings and archives. 
The day after the Germans entered Paris 
they presented themselves at the Rue 
Blanche. Monsieur Lecomte did not permit 
them to enter the building, but met themin the 
lobby, and told them that as the building was 
occupied, it could not be requisitioned. 
Actually one room only was occupied—that 
is, by Monsieur Lecomte and his secretary. 
The Germans courted the Société’s favour 
without success. They suggested that Ger- 
man engineers should be allowed to address 
the Société. Monsieur Lecomte could not 
very well refuse, but pointed out that the 
rules of the Société were that no foreigner 
could read a paper before it until the paper 
had first been examined by the committee 
and the bureau. This always took such a 
long time that the expert who had come 
from Germany invariably returned without 
giving his address. Not once did German 
engineers address the Sdciété. 

On other occasions the Germans held tech- 
nical conferences in other halls and asked the 
Société to announce them in its Bulletin. 
But the Bulletin had always just gone to press 
and when the Germans asked Monsieur 
Lecomte to send out letters, the occupiers 
offering to pay the postage, he always agreed, 


French Engineers During the Occupation 


(From a Correspondent in Paris) 


mittee members. The Société, of course, 
never allowed the Germans to pay for the 
letters. 

On yet other occasions the Germans 
asked if they could hire the Société’s hall. 
Monsieur Lecomte could not refuse, but 
always managed to put so many difficulties 
in the way that the hall was never used for 
German conferences. 

Undismayed by these rebuffs, German engi- 
neers asked to see the latest written report 
on the Channel Tunnel. Monsieur Lecomte 
gave them a brand-new thesis written by a 
young French architect. It was filled with 
extensive plans and drawings, and, in his 
own, words, was “ quite useless” to an engi- 
neer. They took it away as pleased as Punch. 

The Société, as such, took no part in actual 
sabotage, but it was never lacking with 
advice. In the industrial field engineers were 
able to hold up production by speeding it up 
to such an extent that nine out of ten pieces 
were faulty and not usable. Another method 
was to exaggerate accuracy. For example, 
an engineer would insist that a certain piece 
must be brought to Within tolerance limits of 
1000th ofaninch, whereas one-hundredth would 
have been enough. This excessive accuracy 
not only slowed up the work, but at least 
one-fourth of the articles produced could not 
be expected to fulfil the requirements laid 
down by the engineers, and were therefore 
thrown out. Finally, on the passive side, the 
engineers worked out a system of non-co- 
ordination, whereby a vital piece was always 
missing from the production chain. Many 
important engines and pieces were ready but 
for this one vital element, and that was 
always late. 

The active side—that is, the sabotage—was 
organised by Monsieur Pierre Le Brun, who 
founded the Cadres Industriels de la France 
Combattante. These cadres consisted of 
skilled engineers who instructed the F.F.I. 
on sabotage—that is, showed them how to 
put machines out of commission without 
actually destroying the machines. Working 
in close collaboration with the F.F-.I., the 





but never sent more than eight out to com- 





short runs, and is for all practical purposes 


U.C.L.F. did splendid work. The destruction 
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of the electric network, for example, was a 
work of art. The engineers pointed out that 


transformers, &c., would be difficult to 


replace, and must be saved rather than}on copper and copper-arsenic alloys and the 
destroyed. On the other hand, pylons could 


very easily be destroyed without inflicting 
too much damage. The question was which 


pylons should be destroyed. Those chosen 


were always very difficult to get at, such as 
pylons for crossings of wide expanses of water, 
barrages, &c. The Germans were unable to 
repair the work as quickly as the damage was 
done. 
Destruction was not the only task of 
Monsieur Le Brun’s organisation, He ran 
laboratories throughout the country experi- 
menting with different products in the manu- 
facture of explosives, &c. His engineers 
learned to manufacture incendiaries with 
sugar and flour and a few other unusual pro- 
ducts. All kinds of objects were turned to 
good account and by D-day there were 
dozens of underground factories bringing out 
all manner of arms and weapons to be used 
against the Boche. 
Just before the eventful day, Monsieur 
Le Brun was asked to produce 50,000 small 
metal spikes with three prongs for the 
purpose of tearing pneumatic tyres. With 
the help of Monsieur Achille Roy, director- 
general of the Acieries de Longwy, the pieces 
were produced and then sent by rail in the 
name of a non-existent firm to Normandy, 
where they were distributed among the 
peasants and members of the F.F.I. The 
chaos and damage they caused was terrific. 
The Germans had to put out an S.O.S. for 
new tyres immediately after the landing. 
Likewise, before the insurrection of Paris, 
Monsieur Le Brun obtained the necessary 
materials for the manufacture of thousands of 
anti-tank bombs to be used by Parisiens. 
They were designed by Monsieur Frederick 
Joliot (the late Madame Curie’s son-in-law), 
and manufactured in the laboratories of the 
University of Paris. 
These are just a few examples of the 
excellent work French engineers did both 
prior to and during the fight for the libera- 
tion of France. 








Obituary 


GUY DUNSTAN BENGOUGH 


Many of our readers, alike in the chemical, 
engineering, and metallurgical industries, will 
learn with particular regret of the death of 
Dr. Guy Dunstan Bengough, which took place 
in the East Sussex Hospital, St. Leonard’s- 
on-Sea, on Saturday, January 20th. Dr. 
Bengough was sixty-eight years of age. He 
was a consultant to the Department of 
Scientific and Industrial Research, and will 
be long remembered by his outstanding work 
on the problems connected with the corrosion 
of metals. He was the son of the late Major 
E. B. Bengough, of Chislehurst, and received 
his education at Malvern, Selwyn College, 
Cambridge (where he gained his M.A. degree), 
and the Royal School of Mines. On leaving 
college he took up a position with the late 
Sir William Roberts-Austen at the Royal 
Mint, and followed that experience with 
practical work in Burma in the handling of 
gold and tin ores. On his return to England 
he was appointed to the metallurgical depart- 
ment of Birmingham University, after which 
he joined the metallurgical department of the 
University of Liverpool, where his research 
work on the corrosion of metals was really 
begun. About 1908 he was appointed inves- 
tigator on corrosion to the Institute of 





Mild Steel,” and again on “ Magnesium 
Alloy Protection by Selenium and Other 
Coating Processes,” in which he collaborated 
with Mr. L. Whitby. 

Dr. Bengough was a Doctor of Science of |}¢,4) Utilisation Research Association, 


three reports to the Corrosion Committee of 
the Institute. In those years, along with Dr. 
C. F. Hudson and others, he published papers 


heat treatment of brass and the properties of 
copper and alloys at high temperatures. 
Daring the last war he joined the Royal 
Artillery in 1914 and was appointed Captain 
and Adjutant the following year. In 1916, at 
the request of the Admiralty, he was seconded 
for research work on naval problems, and 
subsequently he carried out similar work for 
the Royal Air Force. The Third and Fourth 
Corrosion Reports were published in 1916 
and 1919, and in this work he collaborated 
with Dr. Gibbs and Dr. Stuart in dealing 
with the nature of corrosive actions and the 
function of colloids in corrosion. 

After the war, Dr. Bengough was appointed 
a principal scientific officer in the chemical 
research laboratory of the Department of 
Scientific and Industrial Research at Tedding- 
ton, a position which he continued to hold 





GUY DUNSTAN BENGOUGH 


with distinction until he retired in 1936. 
During his years at Teddington he continued 
his work for the Corrosion Committee of the 
Institute of Metals, and in 1924 the Seventh 
Report was published, in conjunction with 
Mr. R. May. 

In 1926 he published, in conjunction with 
Dr. J. M. Stuart, an account of the anodic 
process for the protection of aluminium and 
certain light alloys against corrosion. Patents 
were granted to the two scientists and the 
rights assigned to H.M. Treasury. The 
anodic process has come into use wherever 
aircraft are made, and it has been widely 
extended to other articles. In 1928 he 
lectured on corrosion before the Eighth 
Congress of Industrial Chemistry, held at 
Strasbourg, and about that time he was 


the “Encyclopedia Britannica.” 
recently he published articles in the Journal 
of the Iron and Steel Institute and in the 
“ Proceedings ” of the Royal Society on the 
theory of corrosion in the light of quantita- 
tive measurements. Some of his later work 
was in 1932, when, with Mr. A. R. Lee, he 
wrote on “The Action of Sea Water on 





Metals, and from 1909 to 1913 he presented 





Liverpool University and was elected a 





Fellow of the Royal Society in 1938; hy 
was also a Fellow of the Chemical Society 
After his retirement he acted as a consultant 
to the chemical research laboratory and was 
Chairman of the Marine Corrosion Sub-Com. 
mittee of the Iron and Steel Institute. [py 
1930 Dr. Bengough received, along with Mr 
Ulrich Richardson Evans, of Cambridge, , 
£250 Beilby Memorial Award, which, we may 
recall, is administered by the Presidents 
Treasurers, and Secretaries of the Royal 
Institute of Chemistry of Great Britain ang 
Treland, the Society of Chemical Industry, 
and the Institute of Metals. These awards 
are made from time to time to British invest. 
gators in science, to mark appreciation of 
distinguished original work carried out over 
a number of years, preference being given to 
investigations relating to the special interests 
of the late Sir George Beilby, including 
problems connected with fuel economy, 
chemical engineering, and metallurgy. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PATENT LAW AND THE ENGINEER 


Srr,—I have to thank Mr. E. Bloomfield for 
correcting a false impression that could he 
given by my reference to secret working of an 
invention. I had hoped the meaning would be 
clear by the inclusion of the words ‘“‘ without 
the possibility of proving prior use.”’ I am sure 
Mr. Bloomfield will agree it is entirely a matter 
of proving the anticipation. If this could be 
done the position would be safeguarded. 
J. T. Emerton. 

Birmingham, January 23rd. 


COUNCIL OF THE INSTITUTION OF 
CIVIL ENGINEERS 


Sm,—Mr. Newhouse, in a recent letter to 
you, referred to rumours that he had heard as 
to why the Council of the Institution of Civil 
Engineers .were proposing by-laws to forbid 
canvassing for the nomination and election of 
members to the Council. I, too, have heard 
these and similar rumours. It is indeed natural, 
since the Council have not taken members into 
their confidence on this matter, that such 
rumours should exist. 

I wish to suggest that the remedy, for what- 
ever may be the state of affairs that has actually 
caused the Council to act as they have, is not 
to forbid canvassing, for that is under certain 
circumstances and conditions a proper part of 
the machinery for the nomination and election 
of a truly representative candidate, but to so 
amend the constitution that members’ should 
have a real part in the affairs of the Institution 
and that candidates for the Council should, in 
fact, know and represent the views of members; 
conditions that at present do not exist. 

The Council would remain, as now, the 
authority to decide, but they would do so in the 
light of their knowledge of members’ views, 





invited to write the article on corrosion in| and be subject to loss of office if they did not 
More] really represent the members. 


J. V. Nimmo. 
Leeds, 6, January 16th. 
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Shipbuilding and Marine Engineering 
in 1944 


No. 111—(Continued from page 57, January 19th) 


N our two preceding articles we have out- 

lined the different classes of merchant 
ships constructed under the 1944 war pro- 

amme. In the main, there were but few 
departures from the accepted lines of design 
for propelling machinery. During the year, 
however, two important symposiums on 
boilers and propelling machinery took place. 
The first of these was held in May last, under 
the auspices of the Institution of Naval 
Architects, and it dealt with water-tube 
boilers. The conditions laid down in Mr. 
Austin’s introductory paper did not allow 
the description and discussion of high-duty 
boilers with the higher steam temperatures 
and pressures, but a good discussion took 
place on water-tube boilers for moderate 
powers and the relative characteristics and 








and a system of stressing introduced, which 
is self-contained. The top piston is attached 
to a cast steel yoke piece and is driven by 
two excentrics arranged on the sides of the 
crank webs. They are connected to a lower 
piston yoke, which, in turn, is secured to the 
upper exhaust piston by four tie-rods. Each 
set of three cylinders is carried in an entabla- 
ture, which forms a common scavenging belt. 
The arrangement of the excentric drive is 
such that it returns appreciable useful power 
to the crankshaft. The crankshaft itself is of 
interesting design, in that the webs are of 
cast steel and the excentric sheaves and the 
balance weights are incorporated in the same 
casting. 

The bed-plate and the engine framing are 
of fabricated construction, and welding is 





neer of Harland and Wolff, Ltd., is to give a 
paper before the North-East Coast Institu- 
tion of Engineers and Shipbuilders on 
“‘ Comparison of Some Alternative Oil Engine 
Propelling Machinery Arrangements”; no 
doubt, further reference will then be made 
to this new engine, with the design and con- 
struction of which he has been closely 
associated. 


A Larger Sirron Engine 


Another new propelling engine of last year 
was that designed and built by the Newbury 
Diesel Company, Ltd., for the new motor 
coasting vessel “ Supremity III,” illustrated 
in our last issue. In referring to that ship 
we said that it was built for the firm of F. T. 
Everett and Sons, Ltd.; that name should, 
of course, have read F. T. Everard and Sons, 
Ltd. The Sirron engine, a view of which we 
show on the test bed, is of two-stroke, trunk 
piston design, and the scavenge pump is 
arranged at the forward end of the crank- 
shaft and is directly driven from it. The six 
cylinders each have a bore of 16in. and a 
stroke of 254in. A scavenge air pressure of 





DOUBLE-ACTING TWO-STROKE OIL ENGINE—HARLAND AND WOLFF 


performance of the various designs were 
usefully compared. 

Later in the year the Institute of Marine 
Engineers arranged a symposium on the 
engining of post-war vessels of low power. 
A series of papers was presented in which 
reciprocating engines with exhaust turbines, 
geared turbines, oil engines with direct and 
geared drive, and turbo-electric and oil- 
electric propelling machinery were described, 
and their relative performances compared. 
Particulars of these symposiums and the 
discussions which followed were given in our 
pages. 

New Large Double-Acting Two-Stroke Oil 
Engine 

One of the outstanding prime movers of 
the year was the new Harland and Wolff 
double-acting, two-stroke oil engine, which 
was installed in the Lamport and Holt Line 
motorship “ Devis.” The engine, which we 
illustrate herewith, differs from former 
Harland-B. & W. designs, in that the top 
and bottom exhaust pistons have a diameter 
equal to that of the main piston. 

The new design of exhaust pistons enables 
the cylinder covers to be eliminated, a longi- 
tudinal system of scavenging to be adopted, 








employed in the assembly of the parts. The 
new design has enabled the total weight of 
the engine to be reduced for a given power 
by about 17 per cent. The six-cylinder 
engine we illustrate has a weight of about 
370 tons. The diameter of the cylinders 
is 550 mm., and the main piston stroke 
1200 mm., while the stroke of the exhaust 
pistons is 400 mm. As will be seen from our 
engraving, two of the scavenge blowers are 
placed at the back of the engine. They are 
of the positive displacement type and deliver 
directly into the scavenge air manifold. The 
lower blower rotors are chain-driven from 
the engine crankshaft, and the upper rotors 
are driven from the lower ones through spur 
gears. By this means a suitable running 
clearance is maintained between the lobes 
of the two rotors. The exhaust manifolds 
at the back of the engine are also shown. 
Standard engine controls are fitted and are 
arranged centrally at the front of the engine. 
A chain-driven shaft at the centre of the 
engine drives a number of auxiliary pumps of 
the rotary displacement type. The new 
engine is very compact in design, and further 
particulars of its performance at sea will be 
awaited with the greatest of interest. In 
February Mr. C. C. Pounder, the chief engi- 





2-75 lb. per square inch is employed, and the 
trials under service output conditions showed 
a brake mean effective pressure of 64 lb. per 
square inch, and a mechanical efficiency of 
82 per cent. The fuel is injected by Bryce 
fuel pumps, one being fitted to each cylinder. 
The governor is of the Bryce new hydraulic 
type, which is claimed to give a wide speed 
control and to enable the engine to be run at 
higher speeds in rough weather than would be 
possible either with hand control or with an 
ordinary governor. This engine is the largest 
Sirron unit yet built. 


Supercharged Reversing Marine Engine 
Towards the end of the year Mirrlees, 
Bickerton and Day, Ltd., completed for 
installation in Portuguese trawlers two eight- 
cylinder reversing marine engines, super- 
charged by a Buchi exhaust turbine blower 
to give 950 B.H.P. at an engine and pro- 
peller speed of 250 r.p.m. and a maximum 
rating of 1045 B.H.P. A view of one of the 
engines is given herewith. In general design 
it is similar to the six-cylinder engine 
described in our issue of January 10th, 
1941. It has a cylinder bore of 13#in. and a 
stroke of 2lin., and unsupercharged it 
normally has a designed output of 90 B.H.P. 
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per cylinder at 300 r.p.m. The engine-driven 
auxiliary pumps include the bilge and water 
pumps the starting air compressor, and 
two plunger type lubricating oil pumps. 
Some improvements have been made to the 
control and reversing mechanism, and both 
the control wheel and the reversing lever, 
which replaces the former reversing hand 
wheel, are conveniently placed at the forward 
end of the engine. The cylinders are separate 
and each is fitted with an air starting valve. 
The combustion chamber is of the open type, 
and this feature gives the overlap between the 


machinery of the new Canadian Pacific 
steamships, London and Montreal. service, 
which has been designed by Mr. John John- 
son, and is being built by C. A. Parsons and 
Co., Ltd. The firm is supplying the turbo- 
alternators, propelling motors, and auxiliary 
alternators. The machinery arrangement 
comprises a single turbine unit of two 
cylinders in tandem, taking steam at a pres- 
sure of 800lb. per square inch, and at a 
superheated temperature of 850 deg. Fah. 
The steam is reheated at 180 lb. per square 
inch after expansion in the high-pressure 





— 


Captain J. B. Polland, Deputy Director and 
Chief Technical Adviser of the Admiralty 
Salvage Department, gave an interesting 
account of the work carried out by that 
Department. He stated that from Sep. 
tember, 1939, to December, 1944, no less 
than 5,000,000 tons of shipping had heen 
salvaged. That tonnage, he went on to say, 
was almost equal to the tonnage of new 
merchant ships built in the United Kingdom 
during the same period. After describing the 
building up of the Admiralty Salvage Depart. 
ment and its equipment of salvage ships and 





SIRRON ENGINEEFOR COASTING VESSEL “SUPREMITY III ‘°—-NEWBURY 


exhaust and the air inlet valves which is 
required for efficient scavenging by the 
blower. ‘The fuel pumps and injectors are of 
C.A.V. design and manufacture. The blower 
is, a8 our engraving shows, mounted on a 
bracket at the forward end of the engine. It 
was constructed by Richardsons, Westgarth 
and Co., Ltd., and has a running speed of 
about 12,850 r_p.m. The exhaust pipes to 
the turbo blower inlet are four in number, 
each pipe taking the exhaust from two 
cylinders. During the trial run the exhaust 
temperature was 750 deg. Fah. at the 
cylinders, rising to 850 deg. Fah. at the 
blower inlet, a back pressure of 6-25in. was 
recorded, and the air charging pressure was 
9-2in. mercury gauge. The brake mean 
effective pressure was 102-3 lb. per square 
inch, and the corresponding fuel consump- 
tion 0-38lb. per B.H.P.-hour, with the 
engine driving its auxiliaries. 

A new marine auxiliary engine of 1944 was 
the Allen two-stroke engine, which was 
described and illustrated in our last issue. 


Electric Propulsion of Ships 

In the period under review considerable 
advance has to be recorded in the applica- 
tion of the electric drive in differing forms. 
The British Thomson-Houston Company, 
Ltd., delivered during the year electric pro- 
pelling equipment for what will be probably 
the highest powered oil tanker yet built, the 
arrangement being two turbo-alternator sets, 
each driving two electrically independent 
half motors, mounted together in the same 
frame and driving the same shaft. Under 
full-load conditions each of the two windings 
contributes half the total shaft horsepower, 
but economical operation can be obtained 
using one turbo-alternator and a half motor 
unit, which gives about three-quarters of the 
ship’s maximum speed. The turbines driving 
the alternators will take steam from three 
Babeock and Wilcox water-tube boilers, 


having a final working pressure of 450 lb. per 
square inch, with a final superheated tem- 
perature of 750 deg. Fah. 


cylinder to 850 deg. Fah. before it enters the 
low-pressure cylinder. A double-unit motor, 
with two independent halves of the machine 
in a single housing, isemployed. An auxiliary 
supply of power will be furnished by an oil 
engine driven alternator, which can be con- 
nected to either half of the motor for emerg- 
ency use. Steam will be supplied by Bab- 
cock-Johnson boilers, with a designed work- 
ing pressure of 850 Ib. per square inch and a 


superheated steam temperature of 850 deg. 
Fah. 

Work was well advanced on the machinery 
referred to, and specifications prepared by 
Mr. Johnson represent a great advance in 
efficiency with an unusual degree of simplicity 
of operation. 


Admiralty Salvage in 1944 


In the course of an address on salvage, 
given before the Royal United Service 





interest attaches to the 


Considerable 





rescue tugs, Captain Polland gave some 
instances of outstanding salvage operations, 
At Tripoli eleven ships had been sunk stem 
to stern across the harbour by the enemy, 
but within five days the approaches to the 
port were cleared for light craft, and by the 
fifteenth day the harbour could be used by 
naval ships up to the smaller cruisers. At 
Marseilles the main port was blocked by 
eight large ships, which were cleared in 
fourteen days. At the port of Naples the 
salvage parties had to deal with 170 wrecks 
before the harbour was cleared. In dealing 
with the future of British salvage, he 
went on to point out that it was estimated 
that the number of vessels sunk or destroyed 
by the enemy in the ports and waters of 
oceupied countries, such as France, Belgium, 
Holland, Denmark, and Norway, to say 
nothing with regard to the wrecks around 
our own coasts and those of Germany, would 
provide enough work to occupy all the salvage 
services of our own and the Allied countries 
for at least ten years. At the end of the war 
we should have the finest and largest fleet of 
salvage vessels and craft of any country. 
There seemed. to be possibilities not only of 
fostering a national salvage industry, but of 
turning it into an export business. 


British Iron and Steel Salvage, Ltd. 
In our review of marine salvage in Great 
Britain in 1943, we dealt with the raising 








Institution on Wednesday, January 10th, 





from the Firth of Forth of the sunken 





SUPERCHARGED DIRECT REVERSING ENGINE—MIRRLEES 


hull of the former training ship at Rosyth, 
H.MS. “ Caledonia,” better known, perhaps, 
as the White Star liner “‘ Majestic.” This 
work, representing one of the largest salvage 
jobs undertaken, was carried out by British 
Iron and Steel Salvage, Ltd., for supplying 
scrap metal for the Ministry of Supply. 
During the year ended December, 1944, 
the Corporation recovered over 40,000 tons 
of scrap from salvaged wrecks around 
our coasts. In addition, it has salved 
vessels, engines, equipment, and cargoes to 
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the value of well over £1,000,000. At the/On December 10th the “ Georgic ” left under | co-operation between the ement and the 
workmen, including their local leaders in the 


beginning of 1943 the “‘ Caledonia ” was lying 
in the Firth of Forth, having been stripped 
of a number of her decks and superstructure 
after she had been successfully raised. Great 
difficulties were, however, encountered, largely 
due to the tremendous amount of mud which 
had accumulated in the hull, and also to a 
plague of rats, which after some time was 
eventually exterminated. 

In July, 1943, with the co-operation of the 
King’s Harbour Master, Captain Brook, 
R.N., facilities were provided, and with the 
assistance of seven tugs the remains of the 
ship were removed to Inverkeithing. That 
operation was & great task in itself, as the 
ship was the largest ever to be moved up the 
river to the breaking-up yard without steer- 
age, but it was successfully accomplished. 
At Inverkeithing the main task of salvage 
was begun, and after three years of hard 
work so far 15,000 tons of valuable scrap have 
been recovered from the ship. While at the 
breaking-up berth the hull was cut into two 
parts and the major section, 610ft. in length, 
was prepared to be moved into a new berth 
for the final cutting up for scrap. In October, 
1944, during abnormal spring tides, an 
attempt was made to move the major section. 
After difficulties had been overcome con- 
nected with adverse winds and the failure 
of the tides to reach their predicted heights 
on the first and second attempts, the portion 
of the hull was finally moved to its last 
berth. This operation was assisted by the 
expert use of a steam capstan and cranes 
ashore. With winds against the enormous 
shell of the vessel, which tended to blow the 
hull on the opposite shore, and with a very 
small depth of water under the keel, the final 
stages of the task were very difficult to carry 
out. The concluding stage of this outstanding 
salvage operation will be the refloating, 
lightening, and final clearance of the stern 
portion of the ship. 


The Salvage of the ‘‘ Georgic ”’ 


An important event of 1944 was the 
release of the story of the salvage of the 
Cunard White Star liner ‘‘ Georgic,” which 
reached Liverpool early in March, 1943. The 
full account of this work will be found in our 
issues of October 13th, 20th, and 27th, 1944. 
The “ Georgic”’ was built and engined by 
Harland and Wolff, Ltd., at Belfast, and is a 
27,759 gross tons liner, propelled by a twin- 
screw arrangement of ten-cylinder, double- 
acting, four-stroke oil engines with a designed 
total output of 20,000 S.H.P. While lying 
at anchor off Suez, on July 16th, 1941, she 
was attacked by German dive bombers and 
set on fire. Further damage was done by the 
exploding of time-expired naval ammunition 
carried in her holds. Happily, her engines 
worked, and she was run on a sandbank. 
Salvage work was begun round about July, 
1941, and Captain Manley, the company’s 
London marine superintendent, collaborated 
with Mr. Douglas Ray, of the London 
Salvage Association, and Captain Greig, the 
master of the ‘“‘ Georgic,” and Mr. Horsburgh, 
her chief engineer. By October 27th she was 
afloat once more, and after providing a 
cement box to cover the damage to the No. 4 
hold, arrangements were made to tow the 
ship with a borrowed 8in. wire towing 
hawser from the “ Mauretania ’ By January 
l0th Port Sudan was reached and a course 
was set for Karachi, which was entered on 
March 21st, 1942, the ship being the largest 
to enter that port. After the completion of 
repairs a partial refit was carried out and 
her engine-room was attended to, some of the 
main generating plant having to be dried out 


her own power for Bombay, where she was 
drydocked and prepared for the homeward 
voyage. Captain Greig brought the liner 
home to England with a cargo of 5000 tons of 
pig iron. Liverpool was reached early in 
March, 1943, and the arrival of this fine ship, 
once looked upon as a total loss, gave rise 
to the rumour that the Admiralty had been 
successful in raising the sunken aircraft 
carrier “Ark Royal,” which, it will be 
recalled, sank in very deep water some 30 
miles east of Gibraltar. 

Swedish Shipbuilding 

Throughout the year information given by 
the Swedish Press showed that a steady flow 
of new ships was coming from Swedish 
yards, many of interesting design, and most 
of them oil-engined vessels. Quite early in 
1944 the Johnson Line motorship ‘ Suecia ” 
was completed by Gétaverken and under- 
went successful trials. She is noteworthy as 
being the first large ship to be equipped with 
“ Kamewa ” variable-pitch reversible pro- 
pellers. The trials showed the good charac- 
teristics of the variable-pitch propeller, and 
the sea service results of this ship will be 
awaited with interest. Other fast ships 
delivered were for ore carrying, for passenger 
and cargo work, as well as tankers. In all, some 
twenty-two ships were delivered, and they 
represented about 170,000 tons deadweight 
carrying capacity. A further thirteen ships 
with about 90,000 tons deadweight carrying 
capacity were launched and are being fitted 
out in the various Swedish yards. 

Towards the end of last year it was 
announced that the combined cargo and 
passenger liner planned by the Swedish 
America Line has now been ordered from the 
Gétaverken Shipyard of Gothenburg. The 
vessel is expected to be delivered in April, 
1947. She will be the first Swedish-built 
passenger liner to ply between Sweden and 
North America. 








A Plan for Coal* 


(1) THe PRoBLEM 


THE problem is stated as that of giving to 
the miner continuous employment at a good 
rate of wages and to capital a return allowing a 
proper margin for amortisation, depreciation, 
development, and reasonable profit, while at 
the same time selling the product to the con- 
sumer in full quantities at economic prices. 

To accomplish this there is required from the 
miner, good and continuous work with a liberal 
approach to cost-reducing processes ; from the 
management, enterprise, efficiency, and adapt- 
ability to all modern methods; and from the 
consumer, an understanding of the industry’s 
problems, and sufficient patience to give the 
miner and the owner their chance to make their 
respective but mutual contributions. 





(2) Tae PERSONNEL OF THE INDUSTRY 


The Owners.—The question that has to be 
answered is, ‘‘ Are the present owners the right 
men to be trusted with the control of the coal- 
mining industry in the future ?”’ The answer 
giyén is, ‘‘ Yes, with the essential proviso that 
they are prepared to accept the drastic kind of 
reorganisation demanded by the seriousness 
and difficulties of the present situation.” 

The Miners.—Responsible miners, young and 
old, agree that things-are much better than 
they used to be—better than they have ever 
been. But they believe sincerely that they 
were let down after the last war, and are sus- 
picious and fearful that they will be let down 
again. ; 

The Miners’ Leaders.—Although there is, 
throughout the coalfields, a genuine desire for 





lodges and in the branches of the unions, based 
upon a real anxiety to get things right in the 
industry, the miners’ leaders as a class have 
consistently urged upon their followers that 
nationalisation is the only salvation, and at all 
crises in the industry this has been the ultimate 
policy of the Mineworkers’.Federation, and the 
overriding influence upon its attitude. 


(3) Provisions FoR WELFARE, SAFETY, 
Hovusine, AND RECRUITMENT 

Existing provisions—to the general public an 

unknown side of the miner’s life—are reviewed. 

On Safety it is pointed out that regulation has 
usually been applied to make general the best 
practice at individual or particular undertak- 
ings ; but it is insisted that no expense should 
be spared in doing what is scientifically and 
physically practicable to reduce the dangers to 
life and limb. 

On Housing.—That one of the most important 
amenities that should surround the miner’s life 
is a good house, at a rent he can reasonably 
afford, in a situation conveniently placed for 
all purposes of shopping, recreation, and the 
enjoyment of leisure. 

On Recruitment and Training.—That the 
most fruitful and valuable source of recruitment 
for the industry—the miners’ families through- 
out the country—is in danger of drying up, 
unless conditions can be created and main- 
tained that will raise its status and standard of 
life, and give ‘“‘equal opportunities for all.” 
Such a scheme is outlined. 

(4) THe SHort-TerM PROBLEM 


This is summed up as a shortage of coal, for 
which a number of possible or contributory 
reasons are suggested. Although the imme- 
diate picture is one of failure by the miners to 
make the best use of the facilities for produc- 
tion now available ; although absenteeism is 
now higher than ever before in the records of the 
industry ; and although a restoration of per- 
formance even to the level of the third quarter 
of 1943 would increase the annual rate of out- 
put by some 10,000,000 tons ; yet it would be 
wrong to suggest that the miners have it in 
their power to put the whole of the present 
situation right, just as it is untrue to charge the 
owners with using their influence to make the 
present system of control a failure. 

But if politics could be put on one side, and 
the owners and miners could really sit round a 
table and discuss matters as if they were partners 
in a joint enterprise, it might easily make all! 
the difference, both immediately and in the 
future. 

(5) THe BacKGROUND OF THE PRESENT 

The progress of the industry up to the year 
1913 and the turbulent events of the last thirty 
years are reviewed, with the following general 
conclusions :— 

(a) That the abrupt decontrol of the 
industry by the Government in March, 1921, 
was the forerunner of the subsequent troubles 
of the industry. : 

(6) That neither owners nor miners were 
to blame for the consequences to the industry 
of the great depression of the ‘thirties, 
although if the owners had been more closely 
organised as a national body, some part of 
the economic storm might have been averted. 

(c) That the reconstruction carried out 
between 1927 and 1938 justified the expecta- 
tion that the industry had in prospect, when 
the present war broke out, a period of stability 
and relative prosperity such as-it had not 
experienced for twenty-five years. 

The question of nationalisation is examined, 
and the verdict of the Samuel Commission upon 
it quoted at some length ; and the conclusion is 
reached that to nationalise the industry because 
anything is better than the present position 
would be a policy of despair, and that there is 
another way which will still enable the best 
elements in private enterprise to serve the 
country in the future as they have done in 


the past. 


(6) THe OBJECTIVE OF THE PLAN 
This is summed up as follows :— 





* From Mr. Robert Foot’s summary of his report to the 





in place. The steering gear was also repaired. 


Mining Association of Great Britain. January, 1945. 


(i) There can be no other broad basis for 
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the organisation and policy of the coal 
industry than that of national service (and 
this fundamental principle underlies all the 
subsequent proposals). But for an industry 
so to regard its responsibilities and so to 
arrange its affairs is not a negation of private 
enterprise, or an admission that private 
citizens agreeing together of their own free 
will will not discharge their responsibilities 
more effectively and with greater enterprise 
and efficiency, and with more certainty, than 
any State-imposed organisation. 

(ii) Colliery owners, big and small, should 
for all purposes accept a joint responsibility 
for the efficient management of the industry 
in the interests of the nation, and can only 
discharge that responsibility if, as far as 
main principles and policies are concerned, 
they take a national and not a local or 
sectional view, and are prepared to accept 
and faithfully to carry out all decisions that 
may be designed to that end. 

(ii) The colliery owners must accept their 
responsibilities in a sense of trusteeship for 
the nation, and must not only establish the 
main principles under which this trusteeship 
is to be carried out, but must also so organise 
the industry as to carry for all time an 
inherent promise—and indeed guarantee— 
that these principles will be held fast and 
faithfully put into practice wherever coal is 
mined in this country now or in the future. 


(7) Proposats FoR ACHIEVING THE OBJECTIVE 


These consist essentially in the enunciation 
of twenty principles and the establishment of a 
Central Coal Board with powers to ensure that 
they are everywhere carried into effect. 


(8) ESTABLISHMENT OF A CENTRAL CoaL BoarD 


“For the proper observance and mainten- 
ance by the industry itself of these principles 
(and of any others that may be established from 
time to time as governing principles for the 
operation of the industry), and for the purpose 
of acting as trustees to Parliament and the 
country at large for such observance and main- 
tenance, I propose that there shall be estab- 
lished within the industry a central authority 
to be called The Central Coal Board, with a 
definite constitution prescribing the powers it 
may exercise for the application of these prin- 
cipals throughout the industry, and that every 
colliery undertaking employing more than 
thirty persons underground, including all com- 
posite undertakings in so far as their coal 


interest is concerned, shall bind itself and its |~ 


assignees and successors in title, irrevocably 
to accept as binding every decision made by the 
Board in accordance with its constitution, and 
faithfully to give effect to them in practice, and 
that it will accept as final a resolution of the 
Board that any decision is, in fact, in accord 
ance with the established principles governing 
the conduct of the industry.” 

The Central Board would consist of a full- 
time Chairman and not more than fifteen 
members, drawn from within the industry and 
being “‘ men of high standing and good reputa- 


tion actively and presently engaged in its work | Steam— 


who can be, relied upon to approach their 
responsibilities in a statesmanlike way and to 
think nationally and not sectionally.” The 
Chairman would be appointed by the Mining 
Association. 





Road and Rail Conjecture* 
By J, SHEARMAN 


Furts: Home anp ImportTEepD 


THE early attempts at mechanical road -trans- 
port vehicles using solid home-produced fuel 
were a@ failure, albeit for reasons mostly uncon- 
nected with their fuel; success with motor 
vehicles was not reached until the advent of the 
internal combustion engined vehicle using 
imported liquid fuel. 

Coal has been, and should again be, the 
primary source of our national wealth ; cheap 
and efficient transport is essential to our pros- 
perity. It is therefore not out of place to 
speculate on the possibility of future use of 
home-produced fuels for motor vehicles in this 
country. 

Fuel costs are not, by themselves, a very large 
proportion of total operating costs, but we 
should not dismiss lightly the possibility of 
using solid fuel in future , especially when 
it is realised that one shilling spent on coal will 
buy 1} million B.Th.U., whereas when spent on 
fuel oil it only buys 150,000 (480,000 when duty 
at 9d. per gallon excluded) B.Th.U. at pre-war 
bulk prices. 

Supposing we wish, or are compelled, to use 
in some manner coal as a fuel for our vehicles, 
what methods are available? Producer gas, 
town’s gas, synthetic petrol from coal, steam, 
and battery electric. 

Table I shows the net quantity of coal 
(ignoring the necessary qualities) required to 
move 5 tons of payload 50 miles in those types of 
vehicle that use solid fuel directly or indirectly. 
TaBLE I.—Net Amount of Coal — to Take 5 Tons 

of Goods 50 Mi 


Ib. 
Producer gas vehicle... ... ... ... «+ 76 
Pe nap town’s gas vehicle... ... ... 137 
Synthetic petrol from coal vehicle ... ... 200 
cite a, ieee. tel a ST ri, | 
Battery electric vehicle ... ... .. 360 


Note.—Petrol required for this work, 50 Ib. 
Table II is also submitted. ‘This shows the 
weight in working order of the equipment 
required to carry and to enable the engines to 
utilise the fuel or energy supplied to these 


Taste Il.—Weight of Fuel and Equipment for 5-Ton 
Payload Vehicle 





Miles | Weight 





Type of vehicle and Weight. | on one | per mile 
equipment. charge. jof action. 
T. ewt. lb. Ib. 
Petrol— 
Full tank, brackets, pip-| 9 1 52 128 1-28 
ing, pump, filter, car- 
buretter 
Gas producer— 
Charged producer, filters} 0 15 56 180 9-64 


coolers, piping, &c. 

Compressed town’s gas— 

Six-cylinders, 350 cubic} 0 8 86 64 15-3 
feet each, brackets, 
piping, reducing and 
air valves 

Battery electric— 

Battery and leads, re-| 1 19 76 | 25/30 177 
sistance, switches 

Full water tank and} 2 0 10 | 25/30 180 
coal bunker; full (water) 
boiler, injector, and 
piping 



























Provision is also made for the establishment 
of District Boards and for the presentation by 
the Central Board to the Minister of Fuel and 
Power of an annual report, “‘ for the informa- 
tion of the Government, of Parliament, and of 
the general public,” covering fully the opera- 
tions of the industry and of the Board. 











RusBER Stupy Group.—The Ministry of Supply 
announced last September the participation of His 
Majesty’s Government in the United Kingdom in 


an informal rubber study group, composed of repre-| the future for the steam vehicle is a poor one 
sentatives of the Governments of the Netherlands, | unless a radical redesign, including a condensing 
the United Kingdom, and the United States. A|system,can beevolved. External combustion of 
meeting of the group was to take place in Washing- | }iquid fuel in road vehicles would, I suggest, be 
ton during the present week. The purpose of the] jittie short of a crime. 


meeting was to consider and discuss the results of 
the factual studies which have been made, both in 


London and in Washington, since the formation of | Address to the Institution 0 
October, 1944. 


improvements. 


classes of vehicles ; also the distance that can 
be run on one charge, and the weight of equip- 
ment, fuel, and water per mile of action. The 
conclusions pointed out by these figures must 
not be over-emphasised, as they take no 
account of many important factors, such as 
type and cost of solid fuel required and charac- 
teristics of the vehicles for various specialised 
types of work. The figures are also based on the 
performances of vehicles as we~know them 
to-day, and do not allow for any possible major 


Sorry as I am to say it, it seems to me that 


Advocates of steam 





*From “History and Conjecture.” Presidential 
f Aut bile Engineers, 








vehicles sometimes suggest a more favourable 
scale of taxation. I cannot believe it is right to 
subsidise inefficiency, The producer gas vehicle 
must not be judged on the emergency wartime 
conversion of existing vehicles. I can see no 
reason why a vehicle and producer gas plant, 
designed de novo as one unit, should not give 
reasonably good results, using the higher 
qualities of home-produced solid fuel. Jt 
certainly appears to offer the most efticient 
means of doing this, in spite of the low calorific 
value of the gas, say, 140 B.Th.U, per cubic foot, 
Compressed town’s gas is a clean fuel of 600 
B.Th.U. per cubic foot, with a reasonable radius 
of action and weight of equipment within 
tolerable limits, but it entails, with existi 
engines, 20 per cent. loss of maximum B.H.P, 
and requires expensive compressor plant and 
storage cylinders. Home-produced synthetic 
petrol from coal, while apparently extravagant 
in coal required when compared with gas, does 
afford the great conveniences to be obtained 
from a good liquid fuel. 

I wish that it were possible for me to speak 
authoritatively about methane—the dark horse 
in the fuel stable. It is believed to be present 
in large quantities in English coalfields, and, 
to a limited extent, in sewage works. Liquefied, 
it is, in many respects, an almost ideal fuel. The 
weight of the necessary storage equipment on 
the vehicle is low, about 84 Ib. per equivalent 
gallon of petrol. It has good calorific value 
(895 B.Th.U. per cubic foot of gas), and excellent 
anti-knock properties. Its disadvantages are 
difficulties in storage and distribution, evapora- 
tion losses (10-15 per cent. per twenty-four 
hours), cost of collection (unknown to me, but 
believed to vary widely), and of liquefaction 
(about 6d. per gallon); 1} gallons are the 
equivalent of 1 gallon of petrol with standard 


I conclude therefore that strong political pres- 
sure or prohibitive duties will be required if it 
is desired to limit strictly in this country the 
use of the convenient and efficient liquid fuels 
to which we are accustomed. I except from 
this conclusion the battery-driven electric 
vehicle. In spite of its weight and inefficient 
system, it has many attractions for short- 
mileage work. The use of pulverised coal, either 
by direct injection into the cylinders or as a 
fuel for providing the working fluid for a gas 
turbine, is a possibility for the future that should 
not be overlooked, although so far it is only in 
the early experimental stages. 

(Zo be continued) 








Tue Late Mr. H. Wippowson.—We regret to 
have to report the sudden death of Mr. H. Widdow- 
son at his home at Westcliff-on-Sea on December 
23rd. Mr. Widdowson, who was in business at 
146, Bishopsgate, E.C.2, amongst his other activities 
had for the past twenty-five years represented Smith 
Brothers and Co. (Hyson), Ltd., of Nottingham, 
manufacturers of pressure gauges, boiler mountings, 
and oil valves. He joined that company in 1919, 
taking over from his father, Mr. E. Widdowson, 
who had then served the company for fifty-nine 
years, commencing in 1860 and going to London 
from Nottingham as the company’s first London 
representative. The business is being carried on 
by Mr. G. T. Corck, who has been Mr. Widdowson’s 
assistant for the past twenty years. 


Miners’ WELFARE Exuisition.—An interesting 
selection of photographs, lent by the Miners’ 
Welfare Commission and illustrating some of its 
work, is being exhibited in the hall and on the first 
floor of the Ministry of Town and Country Planning 
at 32, St. James’s Square, 8.W.1, until the end of 
the month. These photographs, which have been 
chosen for their planning interest. as outstanding 
examples of industrial design, fall into three groups. 
The first group consists of photographs showing 
exterior views of pithead baths in various coal- 
fields; the second illustrates the influence of the 
new pithead baths*in securing a general tidying up 
of the pithead. In one case of a new colliery in 
Fifeshire (Comrie) the Commission was called in to 
advise the company on the lay-out and design of all 
the colliery buildings and the housing nearby. Four 
hotographs of Comrie and one of Coventry Colliery, 
arwickshire, are striking examples of the future 
possibilities of industrial planning. The third group 
of photographs shows a community centre with its 
buffet and concert hall, and other amenities designed 
by the Commission for the communal benefit of 








the group. 





miners and their families. 
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Rural Water Supplies* 
By S. R. RAFFETY, M. Inst. C.E. 


Mx. Rarrety stated that the difficulties con- 
nected with rural water supplies were almost 
entirely financial and administrative, and, if 
those could be overcome, the engineering and 
technical problems involved were seldom excep- 
tional. The position to-day was very different 
from the time when the rural dweller regarded 
water as a gift from heaven, and resented paying 
for it. At the same time, he was more or less 
immune to the effects of drinking water which 
would have quickly caused illness to others. 
Among other reasons for a general demand for 
piped water supplies in rural areas was that 
women had learned a lot during the war, and 
were no longer content to accept unnecessary 
drudgery. 

It was in the national interest that schemes 
should have the widest practicable use, and 
accordingly it was reasonable that districts lying 
on or near aqueducts should, within certain 
limits, participate in schemes on equitable 
terms... There was no justification for such 
districts having preferential terms, although 
districts near the source of supply might have 
a case. 

Under present conditions, with higher costs 
for works and potential consumers being much 
more scattered, guarantees to make up defici- 
encies between the revenue obtained from time 
to time and a stipulated percentage on the 
outlay might extend over very many years, and 
it was therefore the more important that 
schemes should be efficiently worked out and 
the best use made of the money being provided 
by Government under the Rural Water Supplies 
and Sewerage Act, 1944. 

Costs 

Whatever other works were necessary, the 
expenditure on mains would seldom be less than 
75 per cent. of that of the whole scheme. While 
the cost of mains was generally lower in rural 
areas than in urban, capital expenditure on 
mains had not to be so high as to cripple a 
scheme from its commencement. On‘ the other 
hand, mains which proved inadéquate might 
present an equal problem owing to their length 
and the consequent high expense in supple- 
menting them. More often than not, it was a 
question of “miles of main per consumer ” 
rather than “‘ consumers per mile.” It should, 
however, be remembered that there had been 
hardly any regional scheme which had been 
constructed in recent years in which the con- 
sumption had not reached what were the ulti- 
mate requirements in a comparatively short 
time. 

It was suggested that the best procedure was 
the laying of relatively small mains over the 
greatest possible area rather than a system of 
trunk mains with service mains radiating from 
them. The fullest study of the district should 
be made to secure that eventually mains might 
be ringed, and various points reached by as 
many alternative, but revenue-producing, routes 
as practicable. Rings need not be completed 
at the start, and the shortest or the most pro- 
ductive of the alternative routes could be 
adopted first. 


Waste INSPECTION AND PREVENTION 


Another problem aggravated by rural con- | P° 


ditions was that of waste inspection and pre- 
vention. Leakages were difficult to trace in the 
mains, and in some rural water undertakings 
more than half the water which left the source 
never reached the consumer. ‘Troughs for 
cattle were another potential source of waste, 
and initial cost should not stand in the way of 
installing modern troughs in which the possi- 
bilities of waste were reduced to a minimum. 


SERVICE CONNECTIONS 
Service connections constituted another very 
important factor in the overall cost of rural 
water supplies» The success of a rural scheme 
depended upon obtaining as many consumers as 
possible, and it was suggested that there was 





almost as much to be said for helping the 
potential consumer in the initial cost of his 
service connection as for the ratepayer in 
respect of the scheme generally. 


LocaL AND REGIONAL SCHEMES 


The type of scheme to be adopted could only 
be made after full consideration of all the cir- 
cumstances of each particular case. Where the 
water to be used required treatment to render 
it safe and wholesome, there was an almost 
overwhelming case for a regional scheme of con- 
siderable magnitude, since treatment could not 
be satisfactory without competent attendance 
and control which would be too expensive if 
applied to a small scheme. As a general rule, 
to which, of course, there were always excep- 
tions, local schemes had no finality. They were 
seldom adequate for drought conditions nor 
had they any margin for increased consump- 
tion. Experience had shown that well-thought- 
out regional schemes were successful, and, in 
the author’s opinion, were the only permanent 
solution of the problem of rural water supply. 


StoraGe or Rain WATER 


There was neglect of rain water storage as a 
form of water supply, due to the very crude way 
in which rain water was usually collected and 
stored. Three things were essential, namely, 
ample collecting area, means for preventing the 
first flush of dirty water off roofs-from reaching 
the storage tanks, and considerable storage in 
well-constructed tanks, isolated frém extremes 
of temperature and designed to facilitate 
periodical cleaning. Some form of rough filtra- 
tion before the water entered the tanks and 
subsequent efficient treatment of all water used 
for domestic or dairy purposes were also desir- 
able. It was preferable to use water from roofs 
for purposes which did not require a high 
standard of purity and to construct artificial 
collecting areas of corrugated iron or asbestos 
cement sheeting for domestic purposes. 








South African Engineering 
Notes 
(By our South African Correspondent) 


Power Supply 


Dusine the war the power supply 
industry has remained practically stationary, 
but there are big schemes ready to be put into 
operation as soon as machinery can be obtained. 
Included in these schemes is the provision of 
power for the electrification of the main line 
from Bellville to Touws River and probably 
beyond to Beaufort West. The electrification 
of that part of the line will call for the erection 
of a big power station the other side of the Hex 
Mountains. In fact, the power supply industry 
will have a hard task to keep pace with the big 
railway plans for electrification all over the 
Union, as well as for the big developments in 
the gold mining industry. Furthermore, the 
demand for electric current from country towns 
will cause the Electricity Supply Commission’s 
power lines to stretch further and further from 
the big industrial centres into the countryside. 
To-day, as one approaches Vereeniging, not 
only are the massive water coolers of the Klip 
wer station seen, but just across the Vaal 
River the first big power plant in the Orange 
Free State. This Vaal power station will 
ultimately have six generating sets, each with a 
capacity of 33,000 kW. To-day only one set 
is operating, but already its two 320ft. high 
water coolers dominate the countryside— 
symbols of the great mining and industrial 
development that may shortly be expected from 
the once rural republic, of the Orange Free 
State. 


§.A. Industrial Development 


The Union Minister of Economic 
Development announced in November that 
Dr. H. J. van der Bijl had tendered his resigna- 
tion as chairman and director of the Industrial 
Development Corporation because of the multi- 
plicity of his present duties and because he is 


ment of the industrial organisation with which 
he is associated. The Cabinet regretfully 
accepted the resignation and appointed Dr. H. J. 
van Eck, who has been managing director of 
the Corporation since its inception in 1940, as 
chairman from December Ist. Dr, van Eck 
will also continue as managing director of the 
Corporation. Mr. G. H. Starck, the Cape 
industrialist, has been appointed a director to 
fill the resulting vacancy on the board. 


Quality of Union-Made Farm Tools 


Mr. 8. J. de Swart, Controller of Agri- 
cultural Machinery, speaking at the annual 
congress of the 8.A. Agricultural Union ‘at 
Bloemfontein in November, dealt with the 
manufacture of farming implements in South 
Africa. During the year, he said, emphasis had 
been laid on the need for an improvement in the 
quality of farming implements produced in the 
Union. As a result of the great increase in 
production during the previous year the quality 
of the articles produced had unfortunately 
suffered. Many new types of farm implements 
were being manufactured in South Africa for the 
first time, and in many instances unskilled 
labour and unsuitable machinery were used. 
The necessity for improving the quality of their 

had therefore been impressed on manu- 
facturers. The Department of Agriculture has 
been fortunate in obtaining the service of a 
number of metallurgists and engineers to 
advise and assist manufacturers in overcoming 
their technical difficulties. All manufacturers 
have always been notified that production costs 
must be reduced in the course of next year, and 
unless this is done so as to compare favourably 
with the landed cost of similar imported 
articles, they will have to prepare themselves 
to cease production. 

Stimulating Buildi 

It was stated in November that the 
Government would dispatch a mission to 
England, and possibly to the U.S.A., in the 
near future to study recent developments in 
building technique with a view to securing 
increased speed and output, reduced building 
costs, improved standards of equipment and 
finish, and improved conditions for operatives. 
This has been stated by the Minister of 
Economies and Development. The Minister 
also stated that the Government had done more 
than people realised to relieve the serious 
housing position. For instance, in the five 
months between April and August over 9700 
houses had been completed, providing accom- 
modation for over 10,000 families of all races, 
or on an average more than 2000 families per 
month. An official committee had estimated 
that at least 150,000 houses were needed in the 
Union, of which probably 75 per cent. were 
needed by non-Europeans. It had also esti- 
mated that up to 1955 an additional 140,000 
European and 150,000 non-European houses 
would be required. 


New Industrial Era 


An important statement on Govern- 
ment policy in assisting the development of 
industries and the nature and extent of the pro- 
tection which would be given them was made 
by Mr. 8S. F. Waterson, the Union Minister of 
Economic Development, at the annual con- 
vention of the S.A. Federated Chamber of 
Industries, on October 17th. He said a certain 
measure of import control would be needed 
during the industrial transition from wartime 
to peacetime production. All Government con- 
tracts would be subject to preference for South 
African materials; practices designed to 
restrict production or sale of goods under 
private monopolies would be maintained to 
prevent unreasonable profits. The Govern- 
ment is to undertake the creation of conditions 
which will provide a high and stable level of 
employment for all classes, and take an active 
part in guiding and co-ordinating various 
aspects of the economic life of the country as a 
whole. The Government’s policy in regard to 
import control is defined as follows :—Control 
of imports was never visualised as a means of 
protecting local industry, but during the period 
of readjustment or whilst there is any shortage 








* Institution of Civil Engineers, 
Summary. 


January 23rd— 


anxious to concentrate on the post-war. develop- 
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control will be retained. During this time pre- 
ference will be given to the shipment of 
machinery, plant, and raw materials needed for 
industry and to consumer goods which are not 
produced in the Union. Government purchases 
for the requirements of all Government Depart- 
ments, including the South African Railways 
and Harbours, will continue as far as possible 
to be filled from home sources. Where neces- 
sary, the preference hitherto allowed to Union 
manufacturers may have to be increased within 
reasonable limits for a period. There‘are other 
measures for the assistance of manufacturers 
and others in their efforts. The statement goes 
on to say that it would be neither desirable nor 
practicable, if South Africa was to be a party 
to any international system for freer trade, 
to give industry indiscriminate or blanket pro- 
tection by tarifis or other purely restrictive 
means. The consumers in South Africa would 
not tolerate a system which unduly raised the 





was 79,352 tons, as compared with a daily 
output in 1943 of 69,251 tons, which was also a 
record. During the twenty weeks ended 
August, 1944, coal production increased by 
1,147,235 tons, as compared with the corre- 
sponding period of the previous year. The dual 
task of producing and conveying the increased 
quantities of coal uired for home con- 
sumption and for export has placed a burden of 
considerable magnitude on both the railways 
and the collieries. 








Norwich City Station Building 





Norwicu Crry station buildings were demol- 
ished by enemy action in 1942. The building 
illustrated herewith has been erected as a 
replacement which will not necessarily become 











NORWICH CITY STATION BUILDING 


cost of consumer goods. The principle of pro- 
tecting industry by customs tariffs or such other 
means as the Government might from time to 
time decide would be maintained. 


New Car Imports 


According to Mr. Len Oates, who is 
one of the pioneers of the South African motor 
industry, this country can expect about 15,000 
motor-cars a year from U.S.A. within six 
months after the end of the war in Europe. 
The number of motor-cars from America to 
South Africa would probably remain more or 
less fixed at this figure until the end of the war 
with Japan and the removal of control on 
American industry, when it would probably 
increase considerably. In pre-war years an 
average of about 30,000 new cars came from 
U.S.A., U.K., and other countries for the 
Union. Since 1941 there had been a steady 
decrease in the number of cars registered. 


More New Locomotives 


Six “15F ” engines were delivered at 
a Union port by Great Britain during Sep- 
tember. These six new engines were all 
unloaded at Cape Town and are being assembled 
at Salt River. This brings the total delivered 
in the last three months to eight. They are 
the first new engines to be received in the Union 
since the outbreak of war in 1939. Electrical 
parts for ten 1200 H.P. electric units, ordered 
from Metropolitan-Vickers, Ltd., have also 
arrived in the Union. The mechanical parts 
are expected in the near future. 


Coal Traffic 


Great efforts have been made recently 
by the collieries of South Africa to meet the 
urgent needs of the Allies for increased quan- 
tities of coal, with the result that it exported 
during the first six months of last year not less 
than 2,513,815 tons. Total coal exports. of 
1943 amounted to only 3,200,000 tons, and if 
the rate achieved during the first six months 
of 1944 can be maintained the Union will by 
the end of the year have supplied the increased 
quantities of coal required. The daily output 
of coal from the South African collieries 
increased steadily during 1943 and now averages 
nearly 80,000 tons.a day. During the week 


a permanent feature of the station. It is an 
experiment in the adaptation of the pre-cast 
concrete platelayers’ hut, known as the “‘Peter- 
borough,” which we described in our issue of 
September, 3rd, 1943. These huts, designed by 
the L.N.E.R. Company to replace the usual 
buildings made from sleepers, provide an internal 
width of 9ft. 8in., but, as they are made of pre- 
cast sections, can be of any length. In the case 
of Norwich City station, a brickwork core or 
centre has been added to enable the width of 
the structure to be increased. This inner brick 
structure is utilised to form the ticket office and 
cloakroom. 








Sixty Years Ago 





THE HoONIGMANN FIRELESS ENGINE 


In our issue of January 23rd, 1885, we 
described Honigmann’s fireless steam engine, 
of which an example had been at work—success- 
fully, it was said—for nearly a year on the rail- 
way between Wiirselen and Stolberg, while 
another had been used on a tramway for about 
six months. The principle of the invention, we 
stated, was based on the discovery that aqueaus 
solutions of caustic soda or potash liberated 
heat while absorbing steam, and that the heat 
so liberated could be used for the production of 
fresh steam. We gave particulars of tests 
carried out on an experimental engine. In this 
engine the boiler was initially charged with 
231 kilos. of water under 2 atmospheres of pres- 
sure, and at a temperature of 135 deg. Cent. A 
vessel surrounding the boiler contained 544 
kilos. of a solution of caustic soda, the water in 
the solution representing 22-9 per cent. of the 
total. This solution had initially a tempera- 
ture of 200 deg. At the start of the test the 
temperatures of the water and the solution had 
become very nearly equal at about 153 deg. 
The engine was then started—presumably by 
the steam liberated from the hot water in the 
boiler by the reduction of the pressure upon it. 
The exhaust from the engine was led into the 
soda vessel and on being absorbed by the 





for the engine. After 17 min. the boiler wate, 
had a temperature of 148-8 deg., while the 
solution had a temperature 7-2 deg. higher, 
Thereafter, the two temperatures. rose together 
the difference between them increasing 
9-5 deg., and then decreasing. At the end of 
2 h. 13 min. the solution had reached a tem. 
perature of 170-3 deg., which proved tc be its 
boiling point in its now diluted state. The 
steam from the boiler was then blown off into 
the open air for 24 min., with the result that 
the temperature ‘both of the water and the 
solution was lowered by 10 deg. The absorbing 
capacity of the solution was thereby re-estab. 
lished, and the engine could be set to work again 
at a reduced pressure. There wa’ a second 
and shorter blow-off period after 3 h. 30 min, 
from the start of the test. The engine 
was apparently stopped at the start of the 
fifth hour. Means were provided for making 
good the water drawn from the boiler, but 
nothing was said regarding the manner in 
which the increasing quantity of solution in the 
outer vessel was accommodated. There was 
a certain amount of free space in this vessel 
initially, and it seems probable that after it 
was occupied the surplus solution was drawn 
off. In the regular running of the engine and 
tramcar provision was made at one of the 
termini for reconcentrating the diluted solution 
in a coal-fired boiler. The effective expendi- 
ture of fuel in running the engines was repre- 
sented by the coal burned in this boiler. .,. 
There is, or seems to be, more than a little 
connection between the Honigmann system 
and the method of generating steam in the 
V2 rocket bomb by the admixture of hydrogen 
peroxide with calcium permanganate. 








An Industrial Salvage 
Exhibition 
A “WeattH FROM WastE” Exhibition, 
organised by the Department of Salvage and 
Recovery. of the Ministry of Supply, was opened 
in London on Friday, January 19th. It indi- 
cates something of the part played by salvage 
in our industrial economy, and shows how, 
through technical research and the free inter- 
change of ideas, the waste products from one 
industry have provided the raw materials for 
another. In inviting Sir George Nelson, Pre- 
sident of the Federation of British Industries, 
to open the exhibition, Mr. C. U. Peat, Parlia- 
mentary Secretary, Ministry of Supply, ex- 
plained that one of the purposes of the exhibi- 
tion was to show how British industry, with its 
genius for winning through under adverse con- 
ditions, had enlisted the aid of scientist and 
expert in wrestling with the problem of waste 
materials and from the discards and scrap of 
workshop and mill had won a wealth of material 
to feed the factories of war production. Millions 
of tons of different types of scrap metal had 
been recovered, many & new source of material 
had been tapped, and even new industries had 
been started. As examples, Mr. Peat referred 
to used lubricating oil. By the use of filters it 
could be cleaned on the spot and used again, or, 
alternatively, after collection in bulk, it could 
be completely re-refined. These methods had 
been developed by the Lubricating Oil Pool of 
the Petroleum Board, and, although there still 
might be room for improvement, this reclama- 
tion of waste oil had effected a very important 
saving, both of imports and sterling. The uses 
of waste paper, bones, and sawdust were also 
outlined, and Mr. Peat disclosed, in addition, 
that there were now approximately 100 depdts 
throughout the country engaged in the container 
recovery service. They had handléd some 155 
million fireboard cases, wooden boxes, drums, 
and sacks. Most of the exhibits, Mr. Peat con- 
tinued, related to developments during the war. 
War was a wasteful thing, but out of its welter 
and waste he thought we might learn lessons 
that would stand usin good stead in the future. 
When peace was fully restored, this country 
would still have to exercise the greatest care to 
eliminate inefficiency and waste, and this would 





solution liberated heat, which, passing through 





ended July 3lst last the average daily output 





the shell of the boiler, generated fresh steam 


mean the continuance of salvage. 
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The prices quoted herein relate to bulk quantities. 


Export Credits 

In @ speech at Bristol on Saturday, 

January 20th, Lord Woolton, Minister of Recon- 
struction, gave some particulars of early legislation 
to expand the export credits scheme. He said that 
in the transition stage, following the defeat of 
Germany, the nation’s industrial resources would 
still be heavily engaged in meeting the demands of 
the Far Eastern war. Industry would have pro- 
blems to face, and concurrently with satisfying the 
most pressing home consumer demands, we should 
have to start restoring our export trade, nearly 
three-quarters of which had been sacrificed to the 
needs of the war effort. Before the war, Lord 
Woolton continued, interest on our Overseas assets 
was available towards the purchase of imports, and 
amounted to 200 million pounds a year, but in the 
emergency of war capital assets had been sacrificed 
to the extent of 1065 million pounds up to June of 
last year, and by that time new liabilities to the 
amount of 2300 million pounds had been incurred. 
We were therefore faced with the task of increasing 
the volume of our exports by at least 50 per cent. 
over the pre-war figure, or, assessed by the 1943 
, exports must be multiplied five or six times. 

To make it possible for industry to achieve this 
expansion of the export trade, the Government was 
determined to render what help it could. In the 
first place, export trade could not expand unless 
overseas markets were open to us, and the Govern- 
ment must make arrangements with other countries 
to encourage a full and free flow of goods. Also the 
Government was continuously engaged in discus- 
sions in the fields of monetary, banking, and com- 
mercial policy, which, it hoped, would provide the 
basis for fruitful collaboration between the nations 
in the future. Secondly, Lord Woolton stated, 
legislation would shortly be introduced to expand 
and strengthen the export credits scheme. Parlia- 
ment would be asked to raise the limit of the Govern- 
ment’s liability under export guarantees from the 
pre-war figure of 75 million pounds to 200 million 
pounds; to increase the sums available for the 
backing of re-export trade; and to abolish certain 
restrictive conditions which hampered the pre-war 
scheme. A few months ago manufacturers had been 
encouraged to ask for facilities to undertake pre- 
paratory work on post-war export models, and the 
latest figures he had showed that 792 applications 
to make designs and protot had been approved 
and only 30 rejected for the time being. her, 
Government Departments were making studies of 
overseas markets, and to aid in the maintenance 
and improvement of the technical quality of our 
goods, industries had been approached to discover 
whether they wished legal powers to make a com- 
pulsory levy for industrial and commercial research. 
industrialists must be prepared to follow, within 
the limits of ordinary commercial prudence, the 
lines laid down by the Government regarding capital 
expenditure. The world abroad was hungry for 
our products, and our customers overseas must not 
be tempted to find other sources of supply. We 
must get out quickly into the export markets. 


The Pig Iron Market 

The last few weeks have shown little 
change in the condition of the pig iron market. In 
the latter months of last year the demand for most 
grades of pig iron declined, and the industrial 
activities of consumers varied considerably. Govern- 
ment requirements for castings have grown less, 
although just at present some foundries are engaged 
on the production of castings for special purposes. 
Generally, however, the foundries are by no means 
overloaded with work, and would welcome contracts 
to take the place of completed Government busi- 
ness. The indications are that the present produc- 
tion of pig iron is quite sufficient to meet the 
demand, but stocks are on the low side. The light 
castings foundries, which for a long period last 
year were working well below capacity, have 
recently increased their activity. This is mainly 
attributable to an improving output of castings for 
building and domestic purposes. The general engi- 
neering foundries consume chiefly low and medium- 
phosphorus pig irons, and supplies of these grades 
are in line with the current demand. Heavy elec- 
trical engineering concerns continue to take reason- 
ably good quantities of pig iron, and a fair amount 
of business is provided by the machine tool makers. 
The textile machinery industry, however, doés not 
yet appear to be making any increased demand for 
pig iron. The request for refined and special irons 
is moderate, as in some cases users are ready to take 
up these grades as substitutes for hematite. 


Scotland and the North 
‘ The demand for the products of the Scottish 
iron and steel industries at present varies consider- 
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ably. Some sections of the trade continue to experi- 
ence busy conditions, but in others the declining 
activity which became evident in the closing 
months of last year is more pronounced. A few 
months ago there was expectation that some 
resumption of civilian production might soon be 
possible, but subsequent events in the progress of 
the war have emphasised the need of keeping the 
iron and steel and allied industries on a wartime 
footing. Nevertheless, smaller tonnages of many 
descriptions of iron and steel are now required, and 
for the most part it is not difficult for production to 
keep pace with consumers’ needs. Good quantities 
of shell steel are still forthcoming, and the very 
active demand for sheets has not lessened. The 
Scottish sheet makers have considerable orders in 
hand, many of them at extended delivery dates ; 
sheets, principally of light gauge, are being called 
for in connection with miscellaneous Government 
requirements. The plate mills, however, are not so 
fortunately situated. The demand for heavy steel 
plates for the shipbuilders is slow, and there are few 
signs at present of increased business being placed 
by the shipbuilding industry. The locomotive and 
wagon building trades, however, continue to take 
up a good proportion of the plate makers’ output. 
Some of the Scottish tube works are actively 
employed at present, and are consequently ready 
to take up good deliveries of tube strip, ingots, and 
bars. New business is reaching the re-rollers slowly. 
Recent operations at the re-rolling mills have been 
on a steadily declining scale and in some instances 
it is not easy at present to arrange re-rolling pro- 
grammes. The demand for bars, angles, and other 
sections is not large. Ample supplies of billets 
are obtainable by the re-rolling works. The good 
request for colliery materials, and also for rails and 
kindred equipment, is maintained. The Lancashire 
iron and steelworks are fairly well occupied, although 
the activity prevailing a few months ago has abated. 
The demand for semi-finished steel products has 
declined, as many consumers have smaller order 
books in hand at present. The wire industry, how- 
ever, takes up large quantities of rods, and a steady 
request for blooms is coming from some of the crank- 
shaft makers. The sheet mills are meeting a fair 
demand both in black and galvanised descriptions, 
Most of the business at present being handled by 
the plate makers comes from boiler manufacturing 
concerns and from the locomotive builders. Trade 
in special alloy steels is quiet, but there is a moderate 
call for black bars of small sizes. The iron and steel- 
works on the North-West Coast continue to be well 
employed. 


The North-East Coast and Yorkshire 


. The outputs of the North-East Coast iron 
and steelworks continue to be moderately good 
when the declining demand for some products is 
borne in mind. Generally, war requirements are 
now less than they were a few months ago, but 
recent events show that the needs of the war still 
occupy first place in the programmes of the iron and 
steel industries. The amount of steel allocated to 
civilian purposes remains small and present pro- 
spects of a resumed export business are by no means 
great. Business placed in recent weeks, however, 
has taken up more of the production capacity of the 
steelworks, but most works could, of course, accom- 
modate further contracts. Some improvement has 
lately occurred in the request for plates by the ship- 
building industry, but mainly the present business 
of the plate-making departments is provided by 
locomotive and rolling stock builders. Some of the 
boiler manufacturers are also taking up reasonable 
tonnages of plates. There are very few inquiries at 
the moment for heavy structural steel, but colliery 
requirements of arches, bars, and props continue to 
provide active business. Railway material is also 
being taken up in good tonnages to meet the needs 
of home renewal programmes and, to some extent, 
for the reeonstruction work necessary in liberated 
countries. The re-ro!ling mills have a great deal of 
work in hand, although the pressure on them is not 
now so great as it was a few weeks ago. The 
demand of the re-rollers for semis is less insistent, 
and they have no difficulty in obtaining adequate 
supplies. Sheets continue to be a prominent feature 
of the North-East Coast stéel industry, and the 
pressure on the sheet mills has now been main- 
tained for several months. Large tonnages of light- 
gauge sheets are on order and will provide employ- 
ment to the end of, and beyond, the present period. 
Delivery of heavier-gauge sheets is easier. In the 
Yorkshire iron and steelworks conditions remain for 
the most part unchanged. Some improvement has 
recently been noticeable in the steel markets, but 
no great amount of new business is being trans- 
acted at present. The basic steel makers are able 
to obtain good supplies of raw materials and they 
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are moderately well employed. Acid-carbon steel 
makers are also quite actively occupied, although 
the quantities of this description taken up in recent 
months have gradually declined. 


The Midlands and South Wales 


Operations in the Midlands iron and steel- 
works continue on a moderately active Scale, and 
in places an improvement may be noted, com 
with conditions which prevailed towards the end of 
1944. Some contracts which had been suspended 
have been renewed, and have thereby provided addi- 
tional employment, but several of the iron and steel 
producers are not engaged to their full capacity. 
As in other districts, however, war uirements 
occupy first place throughout the industry, although 
as these grow less the turnover of plant te pro- 
duction for civilian purposes calls for consideration. 
The re-rollers have a good volume of business to 
work off, Their section of the industry has now been 
active for a long period, but lately new commitments 
have not been so great. There is a fair demand for 
plates, but most of the plate mills are now expe- 
riencing quieter conditions. When the shipbuilding 
industry increases its activity, and with a maintained 
demand from locomotive builders, improved business 
may be expected by the plate mills. The sheet 
works are very well placed with orders for sheets of 
light gauge. Considerable business is being trans- 
acted in both black and galvanised sheets. In 
many cases supplies of sheets for galvanising are 
somewhat restricted and shortage of labour is 
another problem which the galvanising departments 
do not find it easy to solve. Business in heavy 
structural materials continues to be slack and the 
small demand for special steels shows no improve- 
ment. There is a fair amount of work in hand in 
the finished iron industry. The bar mills are well 
employed with requests from wagon builders and 
the chain-making industry. The South Wales iron 
and steel industries have increased their activity, 
and for many of their products there is a brisker 
demand. Producers of billets are receiving con- 
tinued requests to maintain adequate supplies to 
the re-rollers. The sheet makers have extensive 
business in hand, and consumers are experiencing 
difficulty in placing orders for delivery before the 
second period. The demand is principally for black 
sheets. For some time now business in heavy 
structural material has been-meagre, but slightly 
increased interest is at present being shown in this 
deseription. The demand for medium and light 
sections appears to be maintained at a fairly good 
level, and improvement in the heavy plate trade 
can also be noticed. There are no outstanding 
developments to record regarding the market for 
tinplates and substitutes. 


Iron and Steel Scrap 


In certain districts business in the iron and 
steel scrap market has recently been affected by 
restrictions on transport to certain parts of the 
country. For the most part these restrictions have 
now been removed, but their imposition has resulted 
in the accumulation of stocks of certain descriptions 
of scrap. The most prominent demand on the 
market continues to be for heavy steel scrap, and 
consumers are showing a readiness to accept reason- 
able ttonnages of good-quality material of this 
description. The position of other categories of 
steel scrap has not altered very much in recent 
weeks. The active demand for bundled steel scrap 
and hydraulically compressed steel shearings con- 
tinues, and merchants have little difficulty in dis- 
posing of the available supplies. Trade in mild steel 
turnings has lessened in the past few weeks, but in 
some districts there is keen request for chipped alloy 
steel turnings, which are being taken up in good 
quantities. Supplies of compressed basic bundles 
are also well maintained and an improved demand 
for them is noticeable. Business in acid-carbon 
steel scrap is inactive, and only small quantities of 
high-speed steel scrap are being taken up by con- 
sumers at the present time. The demand for mixed 
wrought iron and steel scrap appears to have 
weakened in the last few weeks, although in some 
districts fair tonnages of good heavy material are 
being disposed of readily. Light mixed wrought 
scrap, however, continues to attract little attention. 
Although there has been no great increase in the 
demand for heavy cast iron scrap in the last few 
weeks, users are taking good tonnages of this 
material, particularly in large pieces and foundry 
sizes. Light cast iron scrap is generally in good 
request and supplies in some districts are on 
restricted lines. Good-quality cast iron machinery 
scrap provides an active feature of the market. 
Consumers are ready to take quantities of this 
grade in cupola sizes especially. 
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Air and Water 


Costa Rica’s WATER FitTRaTIon.—A new water} time for the average worker was 269 days. The 
filtration plant at Tres Rios, Costa Rica, has lately 


been put into operation, and will, it is claimed, 
double the supply of pure water to the neighbour- 
hood of San Jose. The plant is the largest of its 
kind in Central America, and is of the slow sand 
filter type, with supporting concrete work designed 
to resist stresses and strains originated by earth- 
quakes in the area. Engineering News-Record says 
that it consists of a large sedimentation tank with 
&@ capacity of approximately 1,453,000 gallons, 
three slow sand filters, each with an area of half an 
acre, chlorination facilities, and mechanical sand 
washers for cleaning the filters. 


Om Transport By BarcEs.—According to the 
United States Office of Defence Transportation, the 
movement of petroleum and petroleum products in 

on inland waterways averaged approxi- 
mately 1,475,030 barrels a day during 1944. It 
has been pointed out by the Waterway Transport 
Department of the O.D.T. that an important func- 
tion of this barge transport is that it serves as a 
pick-up and supply medium between widely 
separated railway terminals as well as between pipe- 
line terminals. Without such supporting movement 
by the barges, the railways and pipe lines would be 
unable to keep an adequate wartime supply of 
petroleum and its products moving continually to 
the places where they are vitally needed 


DISTILLED WaTER ON LiFrEBoaATS.—In the House 
of Commons on January 18th the Parliamentary 
Secretary to the Ministry of War Transport was 
asked what steps had been taken by the Govern- 
ment to encourage research into the conversion of 
salt water into drinking water by demineralisation, 
evaporation, or other processes. In his reply, Mr. 
P. J. Noel Baker said that the Government had 
done extensive research into the distillation of salt 
water by demineralisation and evaporation, and 
apparatus designed by private inventors had been 
examined and tested. As a result two types of 
fresh-water producer for lifeboats were now issued 
on free loan to shipowners, and a third and smaller 
pattern for use on emergency rafts was in produc- 
tion. Sea-going vessels carried adequate supplies 
of drinking water for use on board. 


SHIPPING FOR France.—The Governments of the 
United States and United Kingdom have informed 
Monsieur Jean Monnet, who recently had discus- 
sions on this subject in London, that they have 
examined his Government’s application for an 
allocation of shipping to meet the French import 
programme for the first six months of this year. 
The Governments of the United States and United 
Kingdom have endorsed the French import pre- 
gramme for planning purposes, and are giving the 
necessary instructions to their respective agencies 
so that supplies may be readily available for ship- 
ment. In spite of the present difficult shipping 
situation, the two Governments have found it 
possible, subject to military necessity, to allocate 
to the French Provisional Government a number of 
ships for the first three months of 1945. This will 
enable the French Provisional Government to meet 
some of its import requirements. As far as possible, 
French ships will be used for carrying French 
supplies. The Governments of the United States 
and United Kingdom are reviewing the shipping 
situation, after which it is hoped that it will prove 
possible to make ships available for subsequent 
months. 


Miscellanea 


JaMES Watr INTERNATIONAL MEDAL.—The pre- 
sentation of the James Watt International Medal 
will be made to Dr. F. W. Lanchester to-day 
(January 26th) at the Institution of Mechanical 
Engineers, Storey’s Gate, S.W.1, at 4.45 p.m. The 
citation is to be given by Mr. C. D. Gibb, who will 
be supported by Sir Melvill Jones, F.R.S., and Mr. 
P. C. Kidner, Past-President of the Institution of 
Automobile Engineers. 
> Amernicay Brruminovs Coat Mines.—According 
to the U.S. Bureau of Mines, bituminous coal mines 
in the United States employed fewer men but 
performed a larger volume of work and produced 
more coal in 1943 than in 1942. These facts were 
revealed by a study of reports covering operations 
during 1943 at mines that produced 81 per cent. of 
the total output of coal in the United States during 
1942. The statement is based upon the assumption 
that the same companies continued to represent the 
same proportion of the total coal mining business 
in 1943 as they did in 1942. As estimated from the 


| 1943 and performed a volume of labour equal to 
approximately 809 million man-hours. Operating 


weighted average length of shift was 7:27 hours 
per man. 


Empire TELECOMMUNICATIONS SERVICES.—After 
consultation with the Governments concerned, 
Lord Reith has been invited by the United Kingdom | F 
Government to visit the Dominions and India for 
the purpose of discussing with the Governments sn 
future organisation of the telecc 18 
services of the Commonwealth. He will be accom- 
panied by Sir Edwin Herbert, Director-General of 
the Postal and Telegraph Censorship Department ; 
Sir Stanley Angwin, Assistant Director-General, 
Post Office ; Mr. John Buckley, War Cabinet Office ; 
and Mr. L. V. Lewis, Post Office. The Mission is 
expected to leave shortly. It will be recalled that 
the Commonwealth Communications Council sub- 
mitted certain proposals to the Governments of the 
Commonwealth for a reorganisation of the Common- 
wealth telecc ns services on public 
utility lines. 


Braziz’s InpustriaL Aoctiviry.—In a recent 
interview the Director of Mineral Production of 
Brazil stated that although there would be a reduc- 
tion in the majority of minerals and metals export- 
able from Brazil, the problem would be solved by 
the country’s i d industrialisation. Various 
Commissions had been-Studying the problem. The 
Volta Redonda steel plant is expected to be in 
operation this year, and will give an impetus to the 
establishment of innumerable other special alloy 
and diverse machinery plants. The aluminium plant 
in Ouro Preto, Minas Gerais, is to be inaugurated, 
and the one in Rodovalho, State of Sao Paulo, is 
already organised and waiting for the delivery of 
machinery. Steps were being taken for the estab- 
lishment of a nickel reduction works in Sao Jose de 
Tocantins in the State of Goiaz. The production of 
the new cement factories being set up was not 
expected to be adequate to meet the country’s 
needs. The question of a magnesium industry had 
been raised, and the production of mineral fertilisers 
was being studied. 











Personal and Business 


Mr. FrrzHERBERT WRIGHT has resigned from the 
board of the Butterley Company, Ltd. 

Mr. W. W. VinsEn and Mr. E. 8. Little have been 
elected directors of the British Thomson-Houston 
Company, Ltd. 

THE PosTMASTER-GENERAL has approved the 
appointment of Brigadier G. C. Wickins to be public 
relations officer, General Post Office. 


Mr. H. P. Borer has been appointed manager 
of the Cunard White Star organisation in the U.S.A., 
in succession to the late Mr. R. H. Blake. 

British INSULATED CaBLES, Ltd., announces 
that Mr. N. K. Bunn and Mr. J. L. Harvey are now 
appointed joint general works managers. Mr. W. J. 
Clements is appointed works manager, Prescot 
works 








Forthcoming Engagements’ 








Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 
Association for Scientific Photography 
Saturday, Jan. 27th.—Caxton Hall, Westminster, S.W.1. 
“Electric Discharge Lamps for Photography,” 
H. K. Bourne. 2.30 p.m. 

Engineer Surveyors’ Association 
Friday, Feb. 2nd.—Guiascow Brancu: 39, Elmbank 
Crescent, Glasgow. ‘‘ Electrical Testing in Quarries,” 
G. 8. Rough. 8 p.m. 


Institute of British Foundrymen 

Saturday, Jan. 27th._—E. Miptanps Branc#: Technical 
College, Derby. “‘ Moulding Sands and Gases in 
Relation to Casting Defects,’’ G. W. Nicholls. 6 p.m. 
Saturday, Feb. 3rd.— Lancs BRANCH : Engineers’ Club, 
Albert Square, Manchester. ‘‘The Immersion 
Pyrometer in the Cast Iron Foundry,” R. C. Tucker. 


Saturday, 


Friday, Feb. 2nd.—21, Albemarle Street, W.1. 
Crystals 


Wednesday, Jan. 31st,—Inst. of Civil Enginoors, Great 
George Street, Westminster, 8.W.1. “ W; olding in 


Higher Technical Education,”’ Professor H. w 
Role and Mi Mesthe. > how right 
Tuesday, Feb. 6th.—W. ScoTLAND BRANCH: 39, Elm. 
bank Crescent, Glasgow. “ Experiment: on the 
Effect of Residual Stress on the Penge o Welded 
Construction,”’ Dr. J. Orr. 6.30 p.m 
Institution of Automobile Engineers 
Inst. of 


Feb. 2nd.—Gtascow GRapvuarTEs : 
oo and Shipbuilders, 39, Elmbank ‘rescent, 


Glasgow. “The Effect of Accurac on EB 
Petes C. Morrison. 7.30 My ngine 
Tuesday, 6th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. “ Potrol or 
Diesel ?”? Commr. (E) C. W. Chapman, §.N.V.R. 
5.30 p.m, 
Institution of Civil Engineers 


To-day, Jan. 26th.—BIRMINGHAM AND Districr Assoo; 
The University, Edmund Street, Birn ningham, 
“ The Basis of own and Country Planning,’ H. J.B, 
Manzoni. 6 p.m 

Saturday, Jan. sth.- —N. Ww. Assoc.: Engineers’ Club, 
Albert 8 . “The Maintenance of 
Civil Engi arkig Plant, AL R. Aldren. 2.15 p.m, 

Tuesday, Feb. 6th.—StTRUCTURAL aND BurnpiicG Ena. 
NEERING Division; Great George Street, 8.W.1, 
“The Erection of Tall Guyed Masts,” J. L. Bye 
and R. C. Brown, 5.30 p.m. 


Institution of Electrical Engineers 
Monday, Jan. 29th.—Rapto Group: James Watt Insti. 
tute, Birmingham. “ Television,’”’ Dr. D. C. Espley. 


6 p.m. 

Thursday, Feb. 1st.—Savoy Place, Victoria E mbank. 
ment, W.C.2. “A Survey of X-Rays in Engineer. 
ing and Industry,” V. E. Pullin. 5.30 p.m. 


Institution of Mechanical Engineers 
rie Jan. 26th.—Storey’s Gate, Westminster, S.W.1. 
chanical Engineering in the Shipyard,” J, 
Pane Petree. 5.30 p.m. 
Saturday, Jan. 27th—WesTERN BrancH: Merchant 
Venturers’ Technical College, Unity Street, Bristol, 1. 
- Deane: -Office Practice in Relation to Inter. 
changeable Components,” F. H. Rolt. 2.30 p.m. 
see Jan. er —S. Wares Brancu : — Wales 
E 3, Park Place, Cardiff, 
bay Mechanical Engineering in the Shipyard,” J. 
Foster Petree. 6 p.m. 
Thursday, Feb. 1st.—Scotrish Brancon: Royal Tech- 
nical College, Glasgow. ‘* Mechanical Engineering 
in the Shipyard,” J. Foster Petree. 7.30 p.m. 
Friday, Feb. 2nd.—Scorrish Brancn: Technical 
, “Mechanical Engineering in 
the Shipyard,” J. Foster Petree. 7.45 p.m. 
Saturday, Feb. 3rd—Scorrish Brancu: Technical 
Col lege. ‘* Mechanical ‘ion in the Ship- 
yard,” J. Foster Petree. 7 
Monday, Feb. 5th.—N.E. Mean 9 Mining Institute, 
Neville Hall, Newcastle-on-Tyne. ‘“* Mechanical 
Engineering in the Shipyard,” J. Foster Petree. 


6 p.m. 

Institution of Sanitary Engineers 
To-day, Jan. 26th.—Caxton Hall, Westminster, S.W.1. 
“Pumps for Drainage Purposes,” A. V. Price. 
2.30 p.m. 

Junior Institution of Engineers 
To-day, Jan. 26th.—39, Victoria Street, 8.W.1. 
meetin, 6.30 p.m 
Friday, Feb. 2nd. —39, Victoria Street, S.W.1. ‘ The 

Wellpoint De- Watering System,” Major R. G. 

Attwood. \. 








Informal 


Secrion: Manchester 


Geographical Society, 16, St. Mary’s Parsonage, 


Manchester. ‘“‘ Factory Mauagement,” F. Burgess. 
2.30 p.m. 
Keighley Association of Engineers 
To-day, Jan. 26th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘ The History of Machine Tools, 
H. C. Town. 7.30 p.m. 
Manchester Association of Engineers 


To-day, Jan. 26th.—Engineers’ Club, Albert Square, 
Manchester. ‘Standardisation Testing and Re- 
search,” H. Wright Baker. 6.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 


To-day, Jan, 26th. —Mining Institute, Newcastle-upon- 
1 Ase “Launching Triggers,” H. B. Robin Rowell. 


Wednesdan, Jan. 31st.—Stuprents’ SEcrTIon : 
Institute, Neville Hall, Newcastle-on-Tyn 
Steelworks in U.S.S.R. during the First Five Years’ 
Plan,” A. Laszlo. 6.45 p.m. 


Royal Institution of Great Britain 


a! 
ae 


“ Metal 
and Crystal Strength,” E. N. da C. Andrade. 
5 p.m. 


Royal Society of Arts 


Wednesday, Jan. 31st.—John Adam Street, Adelphi, 


W.C.2. ‘ National Building Regulations,” G. Pierce 
Clingan. 1.45 p.m. 
Sheffield Metallurgical Society 


Tuesday, Jan. 30th.—Royal Victoria Station Hotel, 


Sheffield. “The Future of the Steel Trade,” Sir 
Alexander Dunbar. 6.30 p.m. 


Society of Engineers 








reports, the industry employed 415,000 men in 





3 p.m. ; 

Tuesday, Feb. 6th—Burniey SEcTION: be reage Monday, Feb. 65th.—Geological Society, Burlington 
College,, Ormerod Road, Burnley. ‘‘ Gravity Di House, W.1. Presidential Address, Frank Parfett. 
Casting,” A. R. Palmer. 7.30 p.m. 5 p.m. 





crerod @&art 


nm 


en ee | 


ant tna 2 ch 2 eee ean oe Eee a ete Ok. a oe 








Midland 


iy Great 
Wright 


9, Elm. 
On the 
Welded 


nst. of 
escent, 
Engine 
‘ineers, 
Tol or 
N.V.R. 


gham, 
J.B, 


Club, 
nce of 


Enar. 
.W.1. 
. Eve 


Insti. 
spley. 
bank. 


ineer- 


W.1. 


hant 
ol, 1. 
nter- 
Vales 
diff, 
nS 
ech- 
ring 
tical 
+ in 
‘ical 
hip- 

ite, 

ical 


FEB. 2, 1945 


THE ENGINEER 








— 


A Seven-Day Journal 


Purchase of Lend-Lease Machine 
ools 

{Tae Foreign Economic Administration in 
Washington announced on Thursday, January 
25th, the conclusion of negotiations for the sale 
to Britain of some 58,000 American machine 
tools, which were delivered to this country 
under Lend/Lease. In exchange for the full 
title to all such Lend/Lease machine tools and 
to all tooling attachments and spare parts, the 
United Kingdom Government has paid the 
United States Government the sum of 31} 
million dollars. It was emphasised that the 
resent transaction is not to be regarded as a 
precedent for the disposition of other Lend/ 
Lease material which belongs to the United 
States Government. There will now be no 
machine tools of American origin in British 
possession which have not been purchased for 
cash. The machine tools covered in this sale 
will continue to be used on war production in 
Britain as long as the need exists. It was 
pointed out in Washington that Lend/Lease 
has provided a relatively small proportion of 
the total number of machine tools required by 
war plants in this country. Of the total machine 
tools which have been installed in British 
factories and shipyards during the war, 73 per 
cent. were manufactured in Britain. Of the 
remainder, 144 per cent. were purchased for 
cash in the United States and 12} per cent. 
were provided by the United States under Lend/ 
Lease. The purchase price agreed takes into 
account depreciation due to the intensive use 
of these tools under wartime conditions and 
represents an agreed estimate of the value 
which this equipment, taken as a whole, may 
have when it is no longer required for munitions 
production. It was explained that the trans- 
action resulted from the recognition by both 
Governments of the special problem represented 
by machine tools, which they felt should be 
solved in advance of the end of hostilities. In 
the absence of the purchase agreement, all 
machine tools in Britain, delivered under 
Lend/Lease, would remain the property of the 
United States Government, and users would be 
uncertain of their future position. As a result 
of H.M. Government now possessing title to all 
Lend/Lease tools, they can now be dealt with 
under the arrangements for the disposal of 
such Government-owned machine tools as 
may be no longer required for war production. 
British manufacturers will thus be able to plan 
the re-equipment of their factories to enable 
them in due course to play their part in the 
post-war development of world trade. This 
American announcement assumes particular 
interest in the light of the relaxation of machine 
tools control, the provisions of which are sum- 
marised on page 94 of this issue. 


The Parliameni and Scientific 
Committee 


In the course of a speech made at the 
luncheon of the Parliamentary and Scientific 
Committee, held at, the Savoy Hotel on Thurs- 
day, January 25th, under the chairmanship 
of Lord Samuel, Mr. C. R. Attlee, Deputy 
Prime Minister and Lord President of the 
Council, congratulated the Committee on its 
growth in membership and influence. It held, 
he said, a very special position and was looked 
upon by the Government as a committee of 
good friends, whose advice was worthy of all 
consideration, and whose criticism was con- 
structive. He regarded the Committee as a 
very valuable partner in the work of making 
the Government, Parliament, and people more 
scientifically minded. Seientists had made 
great contributions towards the winning of the 
war, and the record of that work would not be 
lost. The Scientific Advisory Committee, Mr. 
Attlee said, had appointed an archivist, under 
whose guidance all departments were working to 
ensure that records were preserved. Mr. Attlee 
said that tax on expenditure on research had 
been remitted. Export groups had met the 
Board of Trade and the Department of Scientific 
and Industrial Research, and new research 


associations were being formed. A quantitative 
survey of our coal reserve was being made by 
the Geological Survey and the Coal Survey of 
the Fuel Research Station in collaboration with 
the Coal Commission of the Ministry of Fuel and 
Power, and coal research was being greatly 
extended. Building research was being 
advanced by collaboration between the Build- 
ing Research Station and the Ministry of Works. 
In all, the industries which had formed 
co-operative research associations now 
numbered twenty-seven, and the increase in 
support leapt from just under £550,000 in 1939 
to £900,000 in 1943. He expected the advance 
to continue. There would be a great need for 
scientists after the war, but he had complete 
faith in the ability of our country to produce 
scientists of outstanding and exceptional 
ability. 


}Voluntary Fuel Economy 


Art a conference held in London, on Monday, 
January 29th, which was attended by Mr. 
Oliver Lyttelton, the Minister of Production, 
and Major Lloyd George, the Minister of Fuel 
and Power, the fuel position was discussed, and 
an urgent appeal was made by both Ministers 
for voluntary economies both on the part of 
industrial and domestic users. The position, it 
was pointed out, had been greatly aggravated by 
the recent severe weather, and it was announced 
that unless economies were effected the Govern- 
ment would be obliged to issue directions which 
would reduce war production, which so far had 
not suffered appreciably. In his statement, 
Mr. Lyttelton said that the demand for electric 
current to-day was over 50 per cent. and that 
for gas about 13 to 14 per cent. above the peace- 
time level. Industry, he went on to say, con- 
sumed about 70 per cent. of the electricity 
generated, and that taken by the domestic and 
non. industrial consumer was about 30 per cent. 
For gas, the ratio of consumptions was almost 
exactly the reverse. The consumption of both 
these forms of power had recently reached an 
all-time record, even before the hard weather. 
The capacity of our power stations and gas 
undertakings had been strained to the full, and 
that was why the electricity grid had had to cut 
off supplies several times, and gas main pressures 
had been reduced over certain periods. The 
Regional Controllers had sent a letter to every 
firm in the British Isles calling upon industry 
to make its biggest contribution to fuel economy. 


The Future of Rubber 


Ir will be recalled that in September last an 
informal Rubber Study Group was established, 


composed of representatives of the Govern-] 


ments of the Netherlands, the United Kingdom, 
and the United States. The purpose of the 
Group was to discuss common problems arising 
from the production, manufacture, and use of 
rubber, crude, synthetic, and reclaimed. A 
meeting of the Group took place in Washington 
in the week of January 22nd to 27th, inclusive, 
and Mr. B. F. Haley, the Director of the United 
States Office of Economic Affairs, presided. The 
Netherlands delegation was led by Mr. Wester- 
mann, the head of the Economics Section of the 
Netherlands Ministry for the Colonies, and the 
United Kingdom delegation by Mr. O. S. 
Franks, the Second Secretary of the Ministry of 
Supply. At the first meeting of the Group 
extensive studies about various aspects of the 
future rubber situation’ were presented on 
behalf of the representatives of the participating 
Governments, and the main business of the 
meetings was a discussion and appraisal of these 
studies. Broadly, the Group reached the con- 
clusion that actual production, if required, of 
the natural rubber areas of the world could 
rise in three to four years after the liberation of 
the Far Eastern territories to an annual figure 
in the neighbourhood of 14 million tons of 
rubber. As regards synthetic rubber, while 
the position in the United States could be pre- 
dicted with some accuracy, the state of the 
plants in Europe at the end of the war with 





Germany was very conjectural. The Group 


arrived at a figure of world productive capacity 
of synthetic rubber of the order of 14 million 
tons annually. As against these figures, it 
was considered that the amount of rubber pro- 
cessed and consumed was not likely to reach 
more than 1} million tons annually of all types 
of natural and synthetic rubber, this con- 
sumption estimate resting on the assumption 
that there will be no sudden large development 
of existing or of new uses of rubber. It appears, 
therefore, that a marked disequilibrium be- 
tween the productive capacity of the world and 
the demands for consumption could develop in 
the course of a few years after the liberation of 
the Far East. But over a longer period it is 
expected that the past rapid development of 
new uses for rubber will continue and may well 
be accelerated by the advances made in 
developing new physical and chemical charac- 
teristics in rubber and rubberlike materials. 


Scientific Research in India 


As already recorded in our columns, Professor 
A. V. Hill, Se.D., F.R.S., recently visited India 
to discuss and advise on Indian scientific, 
technical, and research problems. A summary 
of Professor Hill’s report and recommendations 
was, on February Ist, published by the Govern- 
ment of India. A close scientific and technical 
liaison between India, Britain, America, and 
the British Dominions, it says, is regarded as 
essential. It also suggests that an Indian 
Scientific Office should be set up in London with 
specialists in agriculture, defence, engineering, 
industry, and medicine. Representative Indian 
scientists should be attached to the British 
Commonwealth Scientific Office in Washington. 
Young Indian teachers, research workers, and 
members of the technical staffs should be pro- 
vided with facilities for advanced study abroad, 
especially in Great Britain. The great national 
resources of India are inadequately known ; such 
subjects as water power, water supply, forests, 
soil, and population require fuller investigation, 
and a Research Board on Surveys and Natural 
Resources should be set up. The headquarters 
staff, assisting the Director of Scientific and 
Industrial Research in India, is, it is eon- 
sidered, too small and quite inadequate for 
the immediate future. It is suggested that an 
Indian Central Register for scientific and tech- 
nical personnel be constructed. The pay and 
status of scientific workers in the Government 
service should, Professor Hill suggests, be raised 
to a degree comparable with that of workers in 
universities and industry, and a small com- 
mittee should be set up to consider this subject. 
An Indian central scientific academy com- 
parable with the Royal Society of London is 
necessary, and the National Institute of Sciences 
of India is suggested as a suitable body. The 
Government of India should assist scientific 
societies and the universities, but these should 
have independent resources and an independent 
existence. 


Disposal of War Stores Overseas 


In his chairman’s address at the annual 
general meeting of R. A. Lister and Co., Ltd., 
which took place at Dursley on Tuesday, 
January 30th, Mr. Percy Lister, referring to the 
problems which will confront us with the coming 
of peace, pointed out that no planners for post- 
war trade could ignore the problems presented 
by the disposal of Government stores and 
equipment. Mechanical warfare had created 
an enormous volume of products, the unco- 
ordinated disposal of which could seriously 
imperil not only plans for full employment, but 
also the stability of many of our industrial 
undertakings. The worldwide nature of the 
war, Mr. Lister went on to say, would make the 
disposal of these surplus stores and equipment 
abroad a more important factor than the more 
easily controlled disposals at home. It was to 
be hoped that with the Dominions and our 
American friends a co-ordinated solution to this 
important problem may be found, which would 
embrace and protect future employment as 





the predominating consideration. 
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The Railway Oil Engine 
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CHAPTER I.—DEVELOPMENT 


| henridsa! DIESEL himself was fully 
aware at an early stage of the advan- 
tages internal combustion engines on his or 
similar principles would have for railway 
work, and in his book “The Theory and 
Design of a Rational Heat Engine,” published 
in 1894, he says: “We consider the new 
engine specially applicable on railways to 
replace ordinary steam locomotives, not only 
on account of its great economy of fuel, but 
because there is no boiler. In fact, the day 
may possibly come when it may completely 
change our present system of steam loco- 
motives on existing lines of rails.” 

Nevertheless, the majority of railway oil 
engines are not diesels within the constant- 
pressure combustion terms laid down by 
Diesel in the ‘nineties of last century after 
the original constant-temperature idea had 
proved impracticable. The combination of 
constant-pressure and constant-volume com- 
bustion in the present-day railway oil engines 
is more a development of the work of Akroyd 
Stuart, who, however, never took any 
practical interest in the oil engine for 
transport work. 

Coincident with Akroyd Stuart’s work on 
stationary engines, and while Diesel was still 
in the book stage, the first oil-engined loco- 
motive was put on the rails by William Dent 
Priestman in 1894. It was powered by that 
engineer’s paraffin oil type of engine, which 
had been built for some years for stationary 
and marine applications, and in which the oil 
was sprayed through a nozzle into a chamber 
heated by exhaust gases, before passing into 
the cylinder. The locomotive was a four- 
wheeler, with a 30 B.H.P. two-cylinder 
double-acting engine; according to Mr. 
Philip D. Priestman,* the locomotive 
operated for a short time in sidings of the 
North-Eastern Railway at Alexandra Dock, 
Hull. Though it had no successors, and 
influenced no subsequent developments, it 
was the first practical application of the oil 
engine to railway traction, and as far as is 
known was not an absolute failure in the work 
it did. Major-General A. E. Davidson has 
recordedt that in the early years of this 
century the Army had small locomotives 
powered by the Akroyd Stuart type of 
engine. 

At the time Priestman was building his 
first stationary engines, another “ feeler”’ 
towards the internal combustion engine was 
made by a Herr Beck, who in 1882 was 
granted a German patent for an engine using 
gunpowder as the motive force. About the 
same time, or a little later, Schottler experi- 
mented in Germany with a 44 B.H.P. engine 
using petroleum fuel, which was mixed with 
the combustion air before being compressed 
outside the working cylinder. 

But years before Priestman, Stuart, Diesel 
et al, the French scientist, Sadi Carnot, had 
foreseen the possibilities of compression- 
ignition, and it is remarkable that no one 
followed up his line of thought earlier. In 
his small book, ‘“ Reflections About the 
Motive Power of Fire and About Machines 
for Developing this Power,” published in 
1824, he says: “The self-ignition tempera- 
ture of spunk (touchwood) is 575 deg. Fah., 





* D.E.U.A., discussion on paper 8.176, February 10th, 
1944, 
t Ibid. 
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and the air compressed to a ratio of 15 to 1 
will reach this temperature,” and he writes of 
“ self-ignition by compression of air.” 

Petrol engines were applied to light railcars 
in the ninth decade of the nineteenth century, 
but the Sulzer~Company was the first to 
apply the heavy-oil engine to railway work 
after the small Priestman and Akroyd Stuart 
machines, in a trial locomotive having direct 
drive. The machine was built in conjunction 
with Diesel, Borsig, and Adolph Klose, and 
ran experimentally in 1912-14, after studies 
beginning in 1907. Speaking to the American 
Society of Mechanical Engineers in 1912, 
Diesel said: “‘ Five years is a very long time, 
and to explain why the work has taken so 
long I must mention that the thermo-loco- 
motive is the most difficult problem of con- 
struction that can be taken up in the way of 
modern engine building, not only on account 
of the difficulties in starting and manceuvring 





railway vehicles were small cars in Sweden 
the first (on the Mellersta-Sddermanlang, 
Railway) dating from September, 19)3 
They incorporated four-stroke Atlas engines 
of 75 B.H.P., and from 1917 engines of |99 
B.H.P. In 1913 a direct-drive railcar with g 
two-stroke engine was built in France, byt 
as far as is known made no regular service 
trips. 

In 1921 a 30 B.H.P. diesel-hydraulic loco. 
tive was built by Gmeinder, of Mosbach, 
but development proceeded on a much 
weightier scale when a year or two later the 
M.A.N. 1200 B.H.P. four-stroke, six-cylinder 
submarine engine was incorporated with 
satisfactory results in main line locomotives 
running at slow speeds. At least a dozen of 
such engines, built from 1924 to 1934, were 
still in being in the U.S.S.R. about 1939, 
A Vickers ten-cylinder submarine engine of 
approximately 1000 B.H.P. was also installed 
in a Soviet locomotive in 1925. This locomo. 
tive did very little work. 

Several miscellaneous experiments were 
carried out in Europe between 1922 and 1926, 
generally with a view to testing different 
hydraulic, compressed steam, gas, hydro. 
mechanical, and pneumatic transmission 
systems (Lentz, Schumacher, Cristiani, Zar. 
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with this special kind of motor, but also on 
account of the limitation in space and weight. 
Compared with this, the development of the 
reversing and of the diesel ship engine has 
been relatively simple.” 

About the same time several proposals for 
diesel locomotives with a variety of transmis- 
sions were made in Russia by Stuckenberg, 
Lomonossoff, Lipetz, and Grinivetsky, and in 
Scotland by James Dunlop, but no actual 
construction was undertaken. The same fate 
attended, and has attended to the present 
day, the proposals made in 1913-14 to use 
English-built 1000 B.H.P. locomotives with 
electric transmission for the Trans-Australian 
Railway between Port Augusta and Kal- 
goorlie. These proposed locomotives, and 
others projected by Hawthorn Leslie after 
the 1914-18 War, were always spoken of as 
*‘ thermo-electric ’’ locomotives. 

Sulzer also supplied in 1914 some V type 
oil engines of 200 B.H.P. for railcars on 
the Prussian and Saxon State Railways, 
and but for the 1914-18 War some 
success would doubtless have been attained. 
Parts of some of these vehicles were incor- 
porated in the cumbersome railcars set to 
work on the Val de Travers Railway in 
Switzerland in 1923, and still at work there 
in 1939. The first satisfactory oil-engined 








latti, Schwartzkopff, Schelest, Schneider, and 
M.A.N.). Little or no attention was paid to 
the development of a real locomotive oil 
engine, and these locomotives were powered 
by standard Deutz, Grazer, Badische, and 
other engines. These early attempts failed 
because of the incorporation of a wrong 
system of transmission or because of the 
omission of a flexible transmission of any 
type (Ansaldo, 1926, and the first Deutz 
direct-drive locomotive). 

In earlier post-war years it was the heavier 
type of engine, adapted or developed from 
the submarine (M.A.N.) and _ stationary 
(Ingersoll-Rand) engines, which gave the most 
satisfactory results, due largely to the favour 
in which locomotives were then held. The 
lighter and quicker-running type of engine 
was developed at a slightly later date, except 
for two examples, in certain instances 
using aviation engines as a base and adding 
weight. It was this class of engine which 
made the railcar a practical proposition, and 
from 1930-31 railcars have formed over 
80 per cent. of the world construction in rail- 
way oil-engined vehicles above about 100 
B.H.P. Consequently, it is engines up to 
650 B.H.P., running at 1200 to 2000 r.p.m. 
and weighing 9 Ib, to 20 lb. per B.H.P., which 
predominated up to the beginning of the war. 
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Actually, the Maybach and Beardmore 
engines were the first railcar types. Studies 
by Maybach began in 1920, and in 1923 a 
six-cylinder engine weighing 2420lb. and 
giving 150 B.H.P. at 1300 r.p.m. was built 
and installed in a railcar. The specific dry 
weight of 16 lb. per B.H.P. was equalled or 
bettered by the Beardmore engines of 200 
to 400 B.H.P. applied from 1925 onwards, 
but these ran at only 750 to 900 r.p.m., and 
thus were lightweight, but not high-speed, 
engines, whereas the Maybach was both. By 
1927 Beardmore had a lightweight 1330 
B.H.P. engine in traffic, but only two of this 
power were ever used. 


Mosite Power-HovusrE 


The mobile power-house, containing an 
engine generator set large enough to supply 
traction motors located down a train of fixed 
stock, as well as on the power vehicle itself, 
was introduced in Italy in 1925 to cope with 
power requirements when working up a 6 per 
cent. gradient, and in 1929 the principle was 
extended to 1200 B.H.P. sets in Argentina 
and in 1933 to 1700 B.H.P. sets. Proposals 
for mobile power-houses in Argentina were 
first made about 1925. Slow-speed locomotive 
type engines have been used in all of these 








and weights have come down with successive 
years. 


PRESSURE CHARGING AND 'Two-STROKE 
ENGINES 


The first pressure-charged railway oil 
engine was a 1000 B.H.P. Krupp six-cylinder, 
four-stroke machine installed in the second 
Baldwin shunting locomotive, built in 1929 ; 
it was provided with a gear-driven pressure 
charger. Within the last few years, following 
rapidly on the perfection of the Biichi 
exhaust gas turbo-charging system, pressure 
charging has considerably increased the field 
of application of four-stroke engines to rail 
traction, and alone has made possible the 
modern forms on non-American high-power 
locomotives. And it tended to nullify the 
progress of two-stroke designs until the 
advent of the Kadenacy principles (applied 
among European railway engines only to the 
Petter models on the London Passenger 
Transport Board works locomotives), despite 
the successful performance on advanced 
characteristics given by the C.L.M.-Junkers 
opposed-piston engines in France. 

The Diesel-Sulzer direct-drive locomotive 
of 1912-14 was powered by a two-stroke 
engine, as was the Fiat 440 B.H.P. Italian 
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power-houses. Using a petrol engine as the 
prime mover, it is believed that the mobile 
power-house principle was applied to certain 
works trains behind the lines in France in 
1917-18. The so-called three-power, or oil- 
electric battery, locomotive was introduced 
for shunting duties in the U.S.A. about 1929, 
and the various models of this type have 
incorporated both 600 r.p.m. and 1200 r.p.m. 
engines and catered for pick-up current of 
600/750 and 3000 volts D.C. Two-power 
(oil engine and battery) locomotives have 
been used in Germany and elsewhere. 
Coincident with development work from 
aviation engines came the progress, in the 
late 1920s, of the road transport oil engine, 
and units of this type, in powers of 80 to 
130 B.H.P., gave a further fillip to light rail- 
car construction, and to the production of 
light diesel fuel oils with quick-ignition 
characteristics. Above 140-150 B.H.P. the 
engines installed in modern railcars are 
definitely railway types, evolved only indi- 
rectly from a combination of aero and road 
practice (speeds of 1400 to 2000 r.p.m. and 
weights of 9 lb. to 17 1b. per B.H.P.), or in 
some examples in an equally indirect way 
from marine or stationary engines (700 to 
i200 r.p.m. and weights of 18 Ib. to 25 lb. per 


mobile power-house of 1925. Since then the 
only makes of two-strokes actually applied 
in any numbers have been the Burmeister 
and Wain (Harland and Wolff), C.L.M.- 
Junkers opposed-piston, and General Motors 
Corporation (originated from the Winton 
engine). Others which have been installed 
in ones, twos, or threes are the Knudsen 
inverted V in the first Baldwin shunting 
locomotive (1925), Fairbanks-Morse opposed- 
piston, Busch-Sulzer (one 2000 B.H.P. 
engine), Crossley (one or two small-powered 
engines, some directly reversible), Petter (in 
a few works locomotives of the L.P.T.B.), and 
in the direct-drive form in the Ansaldo (1926) 
and Deutz (1929-39) locomotives. This 
list takes no account of the many small loco- 
tractors of 50 B.H.P. or less which have 
vertical or horizontal two-stroke engines of 
the Jung, Hatz, and other makes. 

Trade conditions resulting from the 
financial credit restriction of 1929-32 gave 
the construction of oil-engined railcars and 
locomotives the greatest impetus, and 
although in immediately succeeding years 
trading activities became a little more 
favourable, the advantages of these tractors 
had been too forcibly demonstrated for any 
slackening off in construction to occur. In 





B.H.P.). In both types speeds have gone up 


each succeeding year until the beginning of 


the war the construction rate had at least 
equalled that of the preceding period, and 
the range of railcar engines had extended 
from 45 to 800 B.H.P. and of locomotive 
engines from 20 to 2200 B.H.P. 

In 1939 the average characteristics of 
naturally aspirated railcar oil engines, both 
special railway types and those up to 
150 B.H.P. developed from road transport 
models, approximated to: m.e.p., 85-90 lb. 
per square inch ; speed, 1400 to 1800 r.p.m.; 
specific weight, 12 lb. to 17 1b. per B.H.P. 
(dry); piston speed, 1600ft. to 2000ft. per 
minute. Shunting locomotive engines of 
250-750 B.H.P. had m.e.p.s varying from 
70 lb. to 85lb. per square inch, speeds of 
650 to 1000 r.p.m., specific dry weights of 
22 Ib. to 60 lb. per B.H.P., and piston speeds 
of 1100ft. to 1600ft. per minute. The smaller 
and simpler engines up to 150-160 B.H.P. 
used in loco-tractors, where they were of the 
vertical four-stroke type, featured m.e.p.s 
of 70 Ib. to 80 lb. per square inch, speeds of 
600 to 1000 r.p.m., specific dry weights of 
24 Ib. to 50 Ib. per B.H.P. with a few examples 
at circa 20 Ib., and piston speeds of 900ft. to 
1200ft. per minute. 

Modern main line locomotive engines were 
not built in the naturally aspirated form in 
1939 outside of the U.S.A., and there were 
only two up-to-date makes available, viz., 
Sulzer and M.A.N. Both incorporated, 
exhaust gas turbo pressure charging and 
showed m.e.p.s of 110-120lb. per square 
inch, of 700 to 750 r.p.m., specific dry 
weights of 17 lb. to 21 lb. per B.H.P., and 
piston speeds of 1400ft. to 1795ft. per 
minute. Pressure-charged four-stroke rail- 
car engines showed m.e.p.s of 115~125 lb. 

r square inch, over a power range of 200 
to 650 B.H.P., speeds of 1400 to 1500 r.p.m., 
specific dry weights of 8?lb. to 12lb. per 
B.H.P., and piston speeds of 1600ft. to 
1850ft. per minute. 

Vertical and V engines form by far the 
greatest proportion of railway oil engines, 
but from 1937 onwards the horizontal type 
has gained ground, and has been applied in 
Czechoslovakia, Germany, France, Japan, 
Brazil, U.S.A., and Colombia. Its advan- 
tages are too great from a railway point of 
view for it to be neglected in future practice. 
The inverted V type—in reality the first 
move to the opposed-piston principle—was 
adopted in the Knudsen two-stroke engine 
of 1925, and twin-bank vertical engines with 
two crankshafts geared together are a feature 
of the present-day Sulzer high-power loco- 
motive oil engines. A twin-crankshaft V 
engine with the shafts set very close together 
was tried for railear work by M.A.N. about 
1936, but was quickly given up in favour of 
the usual single-shaft V lay-out. Probably 
the first big railway V engine (apart from the 
Diesel-Sulzer direct-drive engine of 1912-14) 
was the Beardmore sixteen-cylinder 1330 
B.H.P. engine of 1926, two of which were used 
by the Canadian National Railways; but 
the 120 B.H.P. railcars built in Sweden from 
1917 onwards had six-cylinder V engines. 
The V engine itself is simply the first move 
from the vertical type to the twin-bank 
horizontal type. 


FuturE PROBABILITIES 


What the future is likely to bring is difii- 
cult to say—there are too many conflicting 
factors, most of which are economic or 
political. If present types of construction 
were favoured it is probable that natural 
aspiration would disappear as regards four- 
stroke railcar and main line locomotive 
engines, but would probably be retained for 
most shunting locomotive and loco-tractor 





engines. On the other hand, the success of 
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the Kadenacy principles might easily result 
in a widespread adoption of two-strokes, 
naturally aspirated and pressure-charged. 
But these alternatives, and others such as 
the highly pressure-charged two-strokes of 
Sulzer (needing a reciprocating blower to 
supply the combustion air and an exhaust 
gas turbine to use the otherwise large amount 
of power going to waste), the Pescara free- 
piston engine, the direct-drive diesel loco- 
motive, and the gas turbine are all subject 
to the overriding technical factor of fuel, 
apart from economic-political limitations. It 
is not impossible that high-grade quick- 
ignition mineral fuel oils will be available only 
under certain restrictions in many areas after 
the war. Very many varieties of vegetable 
oils are probable fuels, with poorer mineral 
oils for utilisation in certain areas, possibly 
in conjunction with the Hesselman low-com- 
pression spark-ignition oil engine. 

In the great primary producing countries 
such as India, China, Central Africa, and 
Brazil, indigenous vegetable fuel oils will 
hardly be neglected as the principal fuels for 
internal combustion railcars and locomotives, 
but in the more highly developed countries 
of the temperate zones one must be prepared 
for some advance in the use of gaseous fuels, 
either of the methane class or possibly on the 
oxygen-hydrogen principle of the Erren 
cycle, and with small engines in certain 
countries using producer gas. § 

Nor is it by any means impossible that the 
railcar internal combustion engine, at least, 
will in the future be based upon the use of 
plastics as one of the principal constructional 
materials. Such a practice would not neces- 
sarily result in the specific weight being 
reduced below the best practicable level of 
metal construction; already one English 
maker has available engine models, suitable 
for railcars, having specific dry weights of 
6 lb. to 91b. per B.H.P. when using light 
metal construction. But the use of plastics 
would certainly enable a considerable reduc- 
tion in the weight of the generality of existing 
engines ; in any case, with existing (1939-44) 
methods of railcar construction it is scarcely 
worth while trying to reduce the engine 
weight below 6lb. to 8lb. per B.H.P. 
Plastics are also likely to be one of the prin- 
cipal material types of the future, because in 
addition to their physical properties they can 
be brought into finished form with far less 
labour than can iron or steel or the non- 
ferrous metals from the ore to the finished 
product. 

The favourite type of engine of the future 
will be governed first by what form of 
traction—locomotive or railear—is adopted 
by railways. If the former, then closer and 
closer approach must be made to direct drive 
with internal combustion cylinders more or 
less replacing the present steam cylinders. 
If the latter, then ever lighter, quicker- 
running, and more flexible multi-cylinder 
engines of the present shapes, reducing trans- 
mission systems to the point of direct drive, 
should be the goal. Already 3000 r.p.m. is 
being proposed by at least one English maker 
of high-class engines, and in conjunction with 
a weight of 5lb. or 6 lb. per B.H.P. In the 
U.S.A. the vice-president in charge of 
research of the General Motors Corporation 
has stated recently that his organisation will 
be building oil engines with a 50 per cent. 
thermal efficiency after the war. Though a 
reference to the “air standard”’ indicates 
that to be rather a rosy conception, it is 
suggestive that all future progress of the oil 
engine is not being looked for along the 
lines of increased reliability and decreased 
weight. 
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Naval Construction in 1944 


By FRANCIS McMURTRIE, A.I.N.A. 


No. V—(Continued from page 69, January 26th) 


France 


Now that the whole of France is again 
under a National Government, it is 
possible to survey what remains of her sadly 
depleted navy. 

There are actually in service under the 
tricolour two battleships, the ‘‘ Richelieu ”’ 


and the old “Lorraine”; the aircraft 
carrier “ Béarn”; four heavy and six light 
cruisers ; twenty destroyers and _ large 





“Georges Leygues,” “‘ Emile Bertin,” and 
“Jeanne d’Are.” New ships which have 
passed into commission include the British. 
built submarines ‘ Curie,” “ Doris,” and 
“Morse”; six ex - American destroyer 
escorts, the ‘ Algerien,” ‘‘ Hova,’’ Maro. 
cain,” ~ ‘“ Senegalais,” ‘‘Somali,” and 
“Tunisien,’ which are now classe ag 
torpilleurs ; four British frigates of the 
“ River’ type, the “ Aventure,” ‘‘ Décou- 
verte,’’ “ Escarmouche,” and “ Surprise,” 








ITALIAN SUBMARINE 


torpedo boats; twenty-five submarines ; 
and sundry other vessels. The ‘“‘ Jean Bart,” 
sister ship of the “ Richelieu,” does not yet 
appear to have been made seaworthy after 
the severe battering she received at Casa- 
blanca in November, 1942. 

To these there was added at the end of the 
year an escort carrier, late H.M.S. “ Biter.” 
Launched in 1939 as the Moore McCormack 





cargo vessel ‘‘ Mormactern,” this ship was 
later converted into an aircraft carrier, and 
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rated as avisos ; and an uncertain number of 
American-built submarine chasers, names so 
far reported being ‘‘ Cimeterre,”’ ‘‘ Coutelas,” 
“ Dague,” “‘ Javelot,” and ‘ Sabre.” 


Italy 


A complete list of the effective fleet under 
the Italian flag is still lacking, though the 
principal units are known to include five 
battleships, nine cruisers, at least twenty- 
seven destroyers and large torpedo boats, and 








SWEDISH CRUISER 


has done excellent work in the Battle of the 
Atlantic during the past two years. 

Whether any more material will be salved 
from the collection of wrecks at Toulon 
remains to be seen. In any case, it is only 
the more modern ships that would be worth 
the trouble and expense of refitting, and 
these are precisely the ones that have 
received the most damage. 

Ships which have been refitted in American 
yards are believed to include the “ Béarn ” 





(To be continued) 





and the cruisers ‘‘ Gloire,” ‘‘ Montcalm,” 
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twenty-five submarines. ‘This excludes dis- 
abled or scuttled ships, the possibility of 
whose refit cannot be altogether disregarded. 
No account need be taken of the few vessels 
that still remain in German hands, for not 
only are most of them either incomplete or 
badly damaged, but it is extremely unlikely 
that any will be recaptured in serviceable 
state. 

No detailed description has been received 
of the so-called corvettes, reported to be 
named “Ape,” ‘Cormorano,” “ Folaga,” 
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“Qabbiano,” “Gru,” “Pellicano,” ““Danaide,” 
“Minerva,” and “ Persefone,” except that they 
mount a single 3-9in. gun as their main arma- 
ment. hey are said to be intermediate in 
type between the 340-ton torpedo boat 
“ Albatros” and the ships of the “ Perseo ” 
series, which suggests a displacement of 
about 500 tons at the most. From the 
character of their names, it seems possible 
that they include two differing designs. 


Russia 
It is now definitely established that the 
three old battleships which have for so long 





FRENCH CRUISER 


been the principal units of the Soviet fleet 
have resumed their original names. These 
are the “ Gangut ” and “ Petropavlovsk ”’ in 
the Baltic and the “Sevastopol” in the 
Black Sea. It had been reported from 
Swedish sources that the ex-German cruiser 
“Liitzow” had been renamed “ Petro- 
pavlovsk,” but this was evidently a mistake. 

It is reported that a number of ships have 
been presented to the Soviet Navy by the 
British and United States Governments 
during the past year. These include one 
battleship, one cruiser (ex - “‘ Milwaukee,” 
reported to have been renamed “ Mur- 
mansk ”), at least two destroyers, some sub- 
marines, ten minesweepers, a dozen or more 
motor torpedo boats, and about eighty sub- 
marine chasers. Though the names of the 
more important of these ships are widely 
known, there seems no official disposition to 
publish them. 


Germany 


German naval strength is at a very low 
ebb. New construction has long been 
suspended in most categories, so that atten- 
tion may be concentrated on replacement of 
lost submarines, destroyers, motor torpedo 
boats, and minesweepers. How pressing this 
need must have been may be judged from the 
fact that by August last more than 500 
U-boats were known to have been destroyed. 
Destroyer losses and those of smaller craft 
have also been heavy, a whole flotilla of 
destroyers having been wiped out in opera- 
tions in the Channel during 1943-44. Most 
of the Italian destroyers appropriated in 
September, 1943, have been sunk in various 
encounters in the Adriatic and A®gean. 

The only battleship left in the German 
Navy, the “ Gneisenau,” is a dismantled 
hulk, leaving only ten ships of any import- 
ance in sea going condition. These are the 
heavy cruisers “ Prinz Eugen ” and “Admiral 
Hipper”; the so-called “ pocket battle- 
ships ” “‘ Liitzow ” and “‘ Admiral Scheer ” ; 
the light cruisers ‘“‘ Niirnberg,” “ Leipzig,” 
“K6ln,” and “Emden”; and the old 


coast defence ships ‘“‘Schlesien” and 


the half-completed heavy cruiser ‘‘Seydlitz” 
was that she had been laid up at K6nigsberg. 


Japan 


In the Battle of the Philippines the Japan- 
ese Navy received a blow jm which it is 
unlikely to recover. Losses in this action 
included the new battleship ‘‘ Musasi,” of 
45,000 tons; two old battleships, the 
“Huso” and “ Yamasiro”; the fleet air- 
craft carrier “ Zuikaku,” of nearly 30,000 
tons; the smaller aircraft carriers “ Zuiho,”’ 
** Titose,” and “ Tiyoda”’; and about nine 





cruisers, including the “ Tikuma.” 
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To assess the strength remaining with 
exactitude is difficult, owing to uncertainty 
about the identity of many of the ships lost ; 
but it would probably be fairly accurate to 
reckon. that there remain not less than six 
battleships, including the  45,000-ton 
“Yamato,” with the older “ Nagato,” 
“e Hyuga,” iii Ise,” “eé Haruna,” and “ce Kongo.” 
Both the “ Hyuga”’ and “Ise” have been 
partially rebuilt, with flight decks aft, though 
at the expense of their main armament. Air- 
craft carriers include the ‘‘ Taiho,” believed 


to be an improved “‘ Zuikaku ” ; the “ Hiyo” 
and “ Junyo,” converted from 28,000-ton 
fast liners, though one of these may have been 
lost ; one or possibly twe smaller ships of the 
“Zuiho” type; and three newer vessels, 
of which names and particulars are somewhat 
nebulous, though it is quite possible that 
they are the three units of the so-called 
“Titibu”’ type, originally reported as 
armoured ships of 15,000 tons or more, but 
much more likely to have been completed as 
aircraft carriers. 





The last heard of 


“ Schleswig-Holstein.” 








cruisers, in spite of the completion of an 
uncertain number of a new type, variously 
referred to as-the “ Agano” or “ Nosiro” 
class. They appear to be ships of some 6000 
tons displacement, with a main armament of 
six 6-lin. guns. Estimates of Japan’s total 
cruiser strength at the end of 1944 vary from 
a dozen to twenty ships. 

Losses in-December include the seized 
French cruiser “‘ Lamotte-Picquet ” and one 
of the sea-going training ships of the “Katori”’ 
class, of 5800 tons. Both were apparently 
employed in escorting convoys in the South 
China Sea. 

Destroyer strength must also have been 
depreciated by the heavy losses. In addition 
to heavy units of about 2500 tons, new con- 
struction includes large numbers of lighter 
craft comparable in design with American 
destroyer escorts. Even so, it is improbable 
that there are as many as eighty of all types 
left in service. 

Submarines have suffered fewer losses than 
other categories, and it may be assumed that 
fully 100 remain available. Of late, their 
main occupation appears to have been to 
transport vital supplies to Japanese garrisons 
in the Dutch Indies and in such Pacific 
islands as remain in enemy hands. 


Denmark 


After being badly damaged in the Kattegat, 
the coast defence ship “Niels Iuel” was 
salved and taken to Kiel for repair. There she 
is understood to bave become a total loss as 
the result of Allied bombing of the port in 
March, 1944. No further information has_ 
been received concerning other units of the 
Danish Fleet. 


Norway 


To replace the “ Svenner,” lost during the 
invasion of Normandy, the “ Arendal,” ex- 
H.M:S. “‘ Badsworth,” has been transferred 
to the Norwegian flag. Another addition has 
been the corvette “ Tonsberg Castle,” ex- 








ITALIAN CRUISER ‘*‘SCIPIONE AFRICANO"’ 


H.M.S. “ Shrewsbury Castle,” which replaces 
the “‘ Rose.” 

Coastal craft manned by Norwegian naval 
personnel now include eight motor torpedo 
boats and four motor launches. 


Poland 


The Polish Navy has taken over the 
cruiser ‘‘ Conrad,” ex-H.M.S. “ Danze,” in 
replacement of the sister ship “ Dragon,” 
used as part of a breakwater on the Nor- 
mandy coast after she had been put out of 





There must by now be a great shortage of 


action by an enemy torpedo. 








88 


THE ENGINEER 


Fr. 2, 1945 





ee 





A number of new coastal craft are operat- 
ing under the Polish flag. 


Netherlands 


An old Dutch cruiser, the “‘ Sumatra,’’ was 
one of the ships appropriated to form a 
breakwater for the artificial harbour at Arro- 
manches. This leaves the Royal Netherlands 
Navy with only two cruisers, the “ Tromp ” 
and “‘ Jacob van Heemskerck.” 


Sweden 


The first of the two new cruisers, the “ Tre 
Kronor,” was launched at Goteborg in 
December last. Full particulars have not 
been released of this ship and her sister, the 
“ Géta Lejon,” but they are believed to be 
of 7000 tons displacement, with a main arma- 
ment of seven 6in. guns and to be fitted for 
minelaying. In view of the experience of 
belligerents in the present war, it is improb- 
able that aircraft will be included in the 
equipment. 

The number of coastal submarines of 367 
tons built has now reached nine ; a batch of 
125-ton patrol boats has also been put in 
hand, and will soon have been completed. 


Spain 
Four sloops of the ‘‘ Cortes ” class of 1710 
tons were launched at Ferrol last August 


and four more with a slightly heavier arma- 
ment, the “‘ Legazpi,” “ Magallanes,” “ Sar- 
miento de Gamboa,” and “ Vicente Yajiez 
Pinzon,” were laid down in the vacant berths. 

At least four of the seven minesweepers 
under construction have also gone afloat, 
together with a large sea-going tug. 

Brazil 

Reports of an American cruiser being trans- 
ferred to the Brazilian Navy cannot be con- 
firmed. So far the only such transfers have 
been the “‘ Bauru,” “ Beberibe,” “ Bertioga,” 
and “ Bracui,” ex-U.S. destroyer escorts, 
together with eight steel and eight wooden 
submarine chasers. 

Only one of the 560-ton torpedo boats of 
the “‘ Mato Grosse ” type, built by Yarrows 
in 1908-09, still remains in service. She is 
relegated to training duties. 

Chile 

One of the famous Elswick-built cruisers 
of the ‘nineties, the ‘‘ Blanco Encalada,” of 
3435 tons, has been pronounced unfit for 
further service in that capacity, and is now 
stationed at Taloahuano as a coast defence 
ship. She was laid down by Armstrongs in 
September, 1892, launched the following 
year, and completed in April, 1894, replacing 
the old ironclad of the same name torpedoed 





during the Civil War of 1891. 








Mechanical Engineering in the Shipyard’ 


By J. FOSTER PETREE, MI. Mech. E. 


AS the construction of the modern ship is, 
from start to finish, almost wholly an 
engineering undertaking, I propose to survey 
in broad outline the share that the mech- 
anical engineer has had in evolving the 
present technique of ship construction. The 
changes to be recorded are considerable, yet 
the period that they cover is not so very 
long ; for all practical purposes, four genera- 
tions will span it. As it happens, those four 
generations in the case of my own family 
(and, no doubt, in many others whose lives 
have fallen in similar places) mark also the 
four chief subdivisions of the technique ; so 
perhaps I may be excused a short personal 
note, since it affords a handy measure of the 
passage of time, which can be carried in the 
mind without undue effort. My great- 
grandfather, William Petree, a Wearside 
builder of wooden ships, represents the first 
stage in a development which, in small 
private yards such as his, was hardly a 
development at all. Like the shipbuilder in 
the play, “ Milestones,”’ he is reputed to have 
sworn with vehemence that he would never 
set foot in an iron ship. Tradition has it 
that he kept his word; whereby there arose 
a difference of opinion, not to say a schism, 
between him and his son John, who departed 
from the parental shipyard (which went out 
of business in the middle ’sixties) to learn 
this newfangled craft of iron shipbuilding in 
the yard of John Haswell, of Sunderland, 
whose manager he eventually became. John’s 
son, my father, had his introduction to ship- 
building (at the age of thirteen) in the year in 
which the Royal Navy acquired its first steel 
ships, the dispatch vessels “Iris” and 
“Mercury”; and it’ was my own good 
fortune to serve my apprenticeship in the 
yard from which, not long after I left it, 
there was launched the first all-welded ship, 
the motor coaster ‘“‘ Fullagar.” Thus you 


= Institution of Mechanical Engineers, January 26th. 
Thomas Lowe Gray Lecture—Abstract. 





have, in the four generations, the four main 
divisions of the shipbuilding art in which the 
influence of the mechanical engineer has been 
felt. in increasing degree: the wooden ship, 
the iron ship, the riveted steel ship, and, 
finally, the welded steel ship. 


EARLY MECHANICAL APPLIANCES IN 
THE SHIPYARD 


Contrary to what some critics of Govern- 
ment administration might expect, the 
beginnings of shipyard mechanisation must be 
sought in the Royal Dockyards, principally 
Portsmouth ; and the “ father ” of this great 
development was a civil servant, who 
obtained his position by influence. He may 
be held, perhaps, to have justified the support 
of those who exerted it on his behalf. Sir 
Samuel Bentham (1757-1831) was a younger 
brother of Jeremy Bentham, the jurist and 
philosopher. 

This is not the time or place for a detailed 
biography of Sir Samuel Bentham, though he 
deserves a better one than he has yet received. 
He introduced steam power into the Royal 
Dockyards, invented blockmaking machinery 
which antedated that of Brunel by a clear 
six years, and a sawing machine to cut ships’ 
frames with a correct increasing bevel (a 
model of it is in the Science Museum), set up 
rolling mills to produce copper sheathing, 
constructed the first amphibious vehicle 
(which was also the first self-propelled craft 
to be built entirely of metal), invented the 
caisson for closing dry docks, and almost 
certainly would have introduced much more 
machinery into ship construction if the 
threatened scale of his expenditure had not 
caused alarm in official circles. Although a 
prior inventor, he recognised the merits of 
Brunel’s block machinery and successfully 
urged its adoption ; and it was he, too, who, 
when Henry Maudslay required a mechanical 








draughtsman, recommended to him Joshua 


thus laid the foundation of a most fruitfy 
engineering partnership. There I must leave 
Bentham and the wooden ship era, while 
suggesting, to those who may have the time 
and aptitude to undertake the considvrable 
task, that he and his influence on shipyard 
practice might repay a closer study. 


MECHANICAL DEvicES FOR FASHIONiNG 
PLATES AND ANGLES 


The early iron ships were built by bviler. 
makers, for the sufficient reason that only 
boilermakers had the necessary skill; and, 
even to-day, shipyard platers and riveters 
and caulkers are often described categorically 
as “ boilermakers,” because their trade union 
is still the Boilermakers’ Society. It followed, 
too, that the first tools used in the con. 
struction of iron ships were those developed 
by boilermakers—rolls, punching machines, 
and shearing machines, mostly of the 
simplest character, for the sections to be 
worked were merely plates, bars, and angles, 
none of heavy scantling. Probably no ship. 
yard now contains an example of the cam- 
and-lever shearing machine of the earliest 
type, designed to be driven by the slow. 
moving beam engine, but some are still at 
work elsewhere. 

Bearing in mind the ingenuity and resource. 

fulness of so many of the pioneer engineers, it 
is not surprising that they soon introduced 
great improvements in the mechanical work- 
ing of iron. Maudslay, who had taken over 
the patent of Trevithick and Dickinson for 
the manufacture of iron tanks, speedily 
devised a punching machine to facilitate their 
production, incorporating in it means for 
advancing the plate mechanically under the 
punch. James Nasmyth also built machines 
of this type, including a multiple punch with 
automatic feed; and Fairbairn, who did 
much to promote the expansion of iron ship- 
building, is credited by his contemporary, 
John Grantham, with having introduced the 
steam riveter—rather an expensive machine 
to operate, it may be supposed, though one 
which achieved a fairly wide popularity 
before it was ousted by the hydraulic type. 
Fairbairn also constructed mechanical 
riveters and plate bending rolls. Another 
inventor who turned his attention to the 
steam riveter was J. Macfarlane Gray, 
designer of the steam steering engine fitted 
in the “ Great Eastern ” in 1866, and pioncer 
expositor of entropy. 
Until more than half-way through the nine- 
teenth century, much of the work of fashion- 
ing plates and bars, as distinct from cutting 
or perforating them, was still done by hand or 
with the assistance of simple screw presses— 
the method used to-day by permanent way 
gangs to bend railway rails. 


HypravuLic MacHINERY 


When, in 1858, William (later, Lord) 
Armstrong addressed the Newcastle summer 
meeting of this Institution “On Water 
Pressure Machinery,” he made no mention 
of its possible application to shipyard tools : 
rather a curious omission, considering his 
environment. This was a development, how- 
ever, for which the industry had not long to 
wait. It was provided eventually by «4 
member (and subsequent Member of Council) 
of the Institution in the person of Ralph Hart 
Tweddell—also a native of the North-East 
Coast and, like Bentham and Armstrong, an 
instinctive engineer who followed his bent in 
spite of family circumstances which might 
have beguiled or dragooned him into other 
pursuits. His first invention, made when he 
was only twenty years of age, and still an 
apprentice with Messrs. R. and W. Haw- 





Field, then employed at Portsmouth, and 





thorn, was a hydraulic tube expander. Two 
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years later he designed a fixed hydraulic 
siveter, apparently while he was at sea and 
experiencing at first hand the problem of 
dealing with leaking boiler rivets which had 
been imperfectly closed. The riveter, which 
was operated by a water pressure of 1600 Ib. 
per square inch, was constructed for him by 
the Newcastle firm of Thompson, Boyd and 
(o., and worked well, encouraging him to 
further ventures along similar lines. In 
1871, therefore, he brought out a portable 
hydraulic riveter and, as Thompson and Boyd 
were not prepared to undertake its manu- 
facture, he looked elsewhere. During his 
school days at Cheltenham, Tweddell had 
often visited the works of Messrs. Fielding 
and Platt at Gloucester, and it was to this 
firm that he next took his design. James 
Platt made an experimental machine for 
trial in the works, where it proved to be satis- 
factory enough in use, though rather expen- 
sive to construct; and thus there began a 
connection with the Gloucester firm which 
lasted until Tweddell’s death, as the result of 
an accident, in 1895. He described the first 
portable hydraulic riveter in a paper read 
before this Institution in 1872.¢ In time, 
various improvements were introduced which 
simplified the design without affecting the 
principle of operation, one of the most import- 
ant being due to James Fielding, who placed 
the hydraulic cylinder at the end of the bow 
remote from the riveting dies, so enabling the 
machine to work more conveniently in awk- 
ward corners or close to an adjacent vertical 
plate. Highly ingenious methods of suspen- 
sion were also evolved, by which the 
seemingly unwieldy bow could be manceuvred 
into any position necessary. As flexible 
metallic tubing was not then available, equal 
ingenuity had to be exercised to maintain the 
supply of pressure water in every attitude of 
the bow. From this, the application of 
hydraulic power to the operation of other 
shipyard tools was a natural step in which, 
before long, other firms took part. 
Types oF DRIVE 

In the early days of mechanically driven 
shipyard tools, the usual method of driving 
was by belt from a line shaft, the power unit 
being a steam engine. At a rather later stage 
separate steam engines were provided for 
some of the larger tools, to avoid the draw- 
back of having to drive a whole line of shaft- 
ing when only a few tools were in use. One 
reason which helped to popularise hydraulic 
tools was the relative freedom from trouble 
afforded by the substitution of hydraulic 
pressure piping, laid below ground, for lines 
of steam piping overhead ; but the hydraulic 
system suffered from the risk of freezing in 
cold weather, and the avoidance of this risk 
encouraged the adoption of compressed air 
as the power-transmitting medium. This 
development seems to have found favour on 
the Continent before the use of compressed 
air became at all general in this country, 
although a compresesed air capstan was 
installed in Portsmouth Dockyard as long 
ago as 1864. Still more recently, of course, 
separate electric motor drives have become 
normal practice in shipyards, as in many 
other classes of industrial establishments ; 
but there are still many staunch believers in 
the hydraulic system, especially for riveting 
and for heavy press work such as the punching 
of manholes and lightening holes, and the 
joggling of plates and sections. 

As a matter of possible interest I endea- 
voured to ascertain, by inquiry among some 
of the older shipbuilding firms, what was the 
equipment of machine tools with which they 
embarked upon the construction of iron 


t Tweddell, R. H., 1872 “* Proc.,” I. Mech. E., page 
188, “‘ Application of Water Pressure to Shop Tools and 
Mechanical Engineering Work.” 








ships; but unfortunately without success, 
none of the firms approached having pre- 
served notes of their original plant. John 
Grantham, in his treatise on ‘“ Iron Ship- 
building ” (1858), mentioned only the punch- 
ing and shearing machine, plate bending 
rolls, the radial drill, the angle bar shearing 
machine, and the steam riveter; the last- 
named, the Garforth riveter, he stated to be 
capable of closing six rivets a minute, using 
steam at 50 lb. per square inch. He did not 
mention the size of the rivet, but at that date 
it was probably not larger than in. in 
diameter. Sir William White, in his Presi- 
dential Address to this Institution,{ enumer- 
ated the types of machines then to be found 
in a well-equipped yard, though he did not 
indicate how many of each would be required 
for a given output. They included flanging, 
joggling, and shearing machines; punching 
and lightening machines; bending and 
straightening rolls; planing and bevelling 
machines ; and radial drills. The flanging 
machines, it is interesting to note, would be 
capable of flanging cold, at one stroke, plates 
up to 33ft. in length and l}in. in thickness ; 
“ flanging,”’ he stated, being “ extensively 
practised, to form stiffeners or to make con- 
nections such as were usually formed in iron 
ships by riveting angles on plates ”—which 
is not now so general. The joggling machines 
would be capable of dealing with plates up 
to lin. in thickness, and with angles; the 
shearing machines, with 2in. plates (as used 
in the protective decks of warships) and with 
angle bars and Z bars; and the punching 
machines would be required to cut lightening 
holes at one stroke, in lin. plates, and to 
punch rivet holes in lin. plates. A few, he 
added, could punch holes in 2in. plates. The 
rolls and planing machines would have to 
accommodate plates up to 35ft. in length and 
l}in. in thickness; and the _bevelling 
machines to bevel angle and Z bars while 
hot. This may be taken as representing the 
plant required at the close of the nineteenth 
century to build any type of warship or 
merchant vessel then likely to be ordered, and 
it would cover the greater part of the needs of 
most shipyards to-day. 


UsrE oF COMPRESSED AIR 


Compressed air has not been very widely 
employed for fixed shipyard tools; apart 
from small smiths’ hammers, which are handy 
for drawing down tapered liners or packing 
pieces, it has been used chiefly in connection 
with power-operated hand tools. The 
familiar “wind hammer” is now all but 
ubiquitous wherever chipping, caulking, and 
riveting are done ; and small compressed air 
motors are often used to drive such tools as 
sidelight cutting machines, though flame 
cutting is now becoming more general for 
such purposes. Compressed air has many 
advantages in a shipyard, especially on 
board ships in process of fitting out, as it can 
be readily piped wherever it is needed and 
the accidental cutting of a compressed air 
line (for instance, by some plate or casting, 
swinging from a crane hook) usually causes no 
more than inconvenience, whereas a similar 
accident to an electric cable may have more 
unpleasant consequences. The losses in 
transmission may be considerable, however— 
so much so that, in ordinary shipyard service, 
the cost of compressed.air, delivered at the 
job, may approach that of town gas; and 
the benefit of improved ventilation due to the 
exhaust from compressed air tools, which is 
very real in some situations, is offset in others 
by the intense local cooling effect. 


Fuame Curting AND WELDING MACHINES 
The most noticeable mechanical feature of 


t “ Proc.,’’ I. Mech. E., 1899, page 153. 








the fourth and latest stage in ship con- 
struction has been the introduction of various 
ingenious appliances for flame cutting and 
welding ship plates and sections. The basic 
principle of most flame cutting machines is 
that of the copying lathe, the cutting burners, 
mounted on a suitable support, being con- 
strained to follow a course which is deter- 
mined by a template. The gas used, in con- 
junction with oxygen, may be acetylene, pro- 
pane, coal gas, or any other fuel gas ; and the 
burners may be set to cut vertically, or 
inclined to produce a bevelled edge. Where a 
number of plates of identical shape are 
required, several may be cut simultaneously ; 
either in a stack, up to an aggregate thickness 
of about 2in. in practice (though some 
machines are theoretically capable of a much 
heavier cut) or side by side, the several 
burners being mounted on a bar or bridge 
which traverses the bed on which the plates 
are laid. Machines of this type are not new 
to industry, of course—locomotive builders 
have used them for years, for instance, to 
cut out the long side frames—but it is only 
comparatively recently that they have found 
extensive employment in shipbuilding. As 
may be supposed, American mass-production 
methods of ship construction rely greatly on 
such machines, and some very heavy types 
have been developed on the other side of the 
Atlantic. A few have found their way over 
here and have been constructed under licence 
by British makers ; but in general it has been 
found that British shipbuilders prefer the 
machines which were previously on the 
market here, or modifications of them 
designed particularly to meet British shipyard 
requirements. Indeed, it may be said that, 
in this field, the British manufacturer was 
already, and is still, well in the forefront. 

The more general use of welding in ship 
construction has led to the introduction of a 
number of new machines as a result of the 
desirability of welding in the downhand 
position wherever possible, coupled with the 
wish to prefabricate in large sections in order 
to reduce the amount of welding to be done in 
the final assembly. The development of 
welding manipulators of considerable size 
was well advanced in the United States before 
the war and a number of these machines, 
mainly used to handle sections of bulkheads, 
&c., have been illustrated from time to time 
in the “ Transactions ”’ of technical societies. 
During the war the practice has been greatly 
extended, and machines are now in use which 
will turn to any required angle portions of 
hulls weighing many tons. Much may be 
done in this direction, however, by the 
judicious use of ordinary cranes, working in 
concert ; a method which has the advantage 
that it does not require a large capital to be 
locked up in special machines, unsuitable for 
any other purpose. Of what is being done in 
British shipyards in this way it is not practic- 
able to say a great deal, but the few guarded 
references which have been made by speakers 
of authority are enough to show that the 
normal sequence of operations, and the nature 
of the operations themselves, have undergone 
some fundamental changes during the past 
five years, more especially in connection with 
the building of the lighter craft. For instance, 
Sir Stanley Goodall, K.C.B. O.B.E., 
M.I. Mech. E., in his recent Andrew Laing 
Lecture to the North-East Coast Institution 
of Engineers and Shipbuilders, indicated 
that, in the case of destroyers, the time- 
honoured method of building a hull from the 
keel up is no longer the only practice. 


MeEcHANICAL HANDLING EQUIPMENT 


This brings me to the subject of handling 
equipment generally, as distinct from such 
special contrivances as welding manipulators. 
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Shipyards in the United States, and in some 
Continental countries, have often appeared 
to be in advance of British yards in this 
respect. Taking everything into considera- 
tion, I think it would: be found, on impartial 
inquiry, that British practice hitherto in the 
provision of means for mechanical handling 
has not been so ill-adapted to its circum- 
stances as some would suggest, and that, as 
these circumstances change (and they have 
changed rapidly during the past few years), 
there has been little undue time lag in re- 
adjusting the practice. A greater handicap 
than inadequate cranage, in many cases, has 
been cramped lay-out of the yards, a legacy 
from their early days and modest beginnings, 
which has hampered the flow of material to 
and from the cranes. 

In 1863 there was an almost complete 
absence of the kind of lifting tackle that is 
now commonplace in even the smallest 
yards. Makeshift derricks and the simplest 
of shears, consisting merely of poles lashed 
together ad hoc and then dismantled until 
required elsewhere—these seem to have been 
all that were considered necessary; and, 
indeed, they served their purpose well enough 
in a period when a 3-ton lift was a rarity. 
With the turn of the century, when there 
began to be considerable increases in the size 
of both warhips and merchant ships, and 
Germany came to the front as a shipbuilding 
competitor, there were corresponding 
advances in crane capacity. Even so, the 
covered berth on which the first ‘“ Maure- 
tania’ was built was provided only with 
3-ton and 5-ton cranes, though loads up to 
40 tons could be handled by using them in 
combination. Latterly, there has been a 
tendency to increase the size of individual 
cranes serving building berths, but the 
development has been cautious; heavy 
cranes represent a good deal of locked-up 
capital and it is still the case that by far the 
majority of lifts, in the case of riveted ships, 
can be handled by a 10-ton crane. Any 
general and permanent extension of welding 
may be expected to induce a change of policy 
in this respect and the provision, on each 
berth, of the means to handle single lifts up 
to, perhaps, 40 tons. 


SPEcIAL-PuRPOSE MACHINES 

I have indicated the main directions in 
which the work of the mechanical engineer 
has been manifested in shipyards, but he 
has made also many minor contributions 
which, in the aggregate, have exerted a con- 
siderable influence; for example, the rig 
for boring out shaft brackets to take the 
supporting bearings—an, operation of some 
delicacy and importance, for it is at this point 
that what the engineer would regard as the 
approximate accuracy of the shipwright comes 
into direct association with the more scrupu- 
lous accuracy incumbent upon the designer 
of rotating machinery. There are the 
numerous small power tools which now 
facilitate the labours of carpenters, joiners, 
plumbers, and others engaged in fitting out a 
ship—the small hand drills, saws, screw- 
drivers, shears, &c.; the portable hoists which 
can be clipped on to a convenient beam ; the 
mechanical devices for holding a ship on the 
ways when she is ready to be launched and 
releasing her at the due moment, and the 
hydraulic rams which overcome any reluct- 
ance to respond to that release; the deck 
planing machine which is steered, like a 
motor lawnmower, by one man strolling 
leisurely behind it, thus relieving the 
carpenters of an exhausting task which 
formerly they had to perform, like Kipling’s 
gardener, upon their knees. Not all of these 
mechanical aids were devised specifically for 





to appreciate them and, perhaps, to regard 
suggested innovations in general with a more 
open mind in consequence; an attitude 
which may be even more significant in the 
future than it is to-day. 








An Unusual Track Grading 
Operation 


From time to time railway tracks subside as 
a result of the sinking and consolidation that 
takes place when coal seams in the immediate 
vicinity are worked. In the normal way, the 
track is lifted to restore a reasonable working 
gradient. Generally, this lifting has to be 
carried out on Sundays, thereby considerably 





distance to the north of tho barrier. Th, 
resulting gradient profile—the steepest section 
being 1 in 41—is shown by the thin black ling 
on the accompanying longitudinal section, 
This settlement took place over @ number of 
years. When recently the colliery co: ‘pany 
to the north restarted operations ‘approach 

the railway, it was learnt from the railway com. 
pany’s mining engineer that the resulting svtt}e. 
ment would take the profile shown dotted on 
the longitudinal section. It was realised that 
with a maximum drop of 6ft. in the cen‘ re of 
the depression, any lifting would not only 
involve considerable expenditure in raisiny and 
reballasting the track, but also in raising the 
wing walls and parapets of bridges Nos. 2 ind 4 
and in extending culvert No. 3. All three struc. 
tures had already suffered severely from the 
effect of previous settlements. In view of this, an 





increasing the cost of the operation. In many 
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cases both over and underbridges are affected, 
and have to be repaired because of the irregular 
nature of the settlement, and sometimes the 
damage is such as to warrant complete recon- 
struction, 

On a stretch of L.M.S. single line in Leicester- 
shire the operations of two independent 
collieries working the coal on either side of a 
barrier 200ft. in thickness—left undisturbed 
to form a boundary between the collieries— 
caused settlements extending over a distance 
of ¢ mile to the south and over rather a greater 
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(1 in 60) throughout was adopted, taking into 
account the original settlements north and 
south of the barrier, and the anticipated settle- 
ment on the north side. .This new profile is 
shown by the heavy black line on the longi- 
tudinal section, and, as will be appreciated, 
involved the removal of the hump formed by 
the barrier. 

The operating department gave the engineer- 
ing department complete possession of the line 
from 6 a.m. on Whit-Sunday, May 28th, to 
5 p.m. on Whit-Tuesday, May 30th. The 











shipyard use, but the shipbuilder has learned 
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iraffic on this line is mainly coal, and so com- 
plete occupation could only be given at a time, 
such a8 Whitsun, when the local pits were 
closed. ‘The remainder of the traffic was 
suitably diverted. Immediately the line was 
closed on the Sunday morning, starting at the 
north, the track over the } mile affected by the 
scheme was removed; 30ft. sections of track 
were taken out without dismantling. It had 
been necessary to rerail the existing 60ft. 
lengths with 30ft, prior to Sunday to facilitate 
loading. A 7-ton steam crane picked up each 
Jength in turn and placed it on a bogie bolster 
truck standing next to the crane. After six 
lengths had been loaded on the vehicle the 
pallast engine removed it and placed it in the 
junction sidings adjacent to the north end of 
the section of line affected, returning with an 
empty vehicle to take the next six lengths. 
In this way by back-hand loading the 4 mile 
of track was removed in 4} hours, six men only 
being employed, in addition to the crane power. 
Their job was to remove the fish bolts and plates 
and stack the length of track on the wagons. 
Directly sufficient track had been removed, 
the mechanial plant of the contractors—William 
Thornton and Sons, Ltd., of Liverpool—con- 
sisting of two bulldozers and a 9 cubic yard 
scraper and tractor, started operations. Arrange- 
ments had been made for them to work across 





Engineering and the British 
Council 
(Communicated) 


Tue British Council was established by H.M. 
Government in 1934, and a Royal Charter, 
granted in 1940, defined its immediate purposes 
as the promotion of a wider knowledge of the 
United Kingdom and the English 
abroad, and the development of closer cultural 
relations between the United Kingdom and 
other countries. The Council’s funds are mainly 
derived from a parliamentary grant carried on 
the Foreign Office Vote. The Secretary of State 
for Foreign Affairs is responsible to Parliament 
for the Council’s work in or relating to foreign 
countries, and the Secretaries of State for the 
Colonies, Dominion Affairs, and India are 
responsible to Parliament for its work coming 
within their areas. Since the Foreign Office is 
the parent Department of State responsible for 
the Council, a close relationship exists between 
the Council and the British diplomatic missions 
overseas. An important field of work is covered 
by the Science Department, the activities of 
which include medicine, agriculture, and engi- 
neering. This Department is advised by the 
Science Committee under the chairmanship of 











SCRAPERS GRADING TRACK 


the adjoining land to gain access from the near- 
est roadway to the railway. Whilst the bull- 
dozers ploughed backwards and forwards across 
the barrier, the excavation so displaced was 
forced down the embankment slopes, additional 
land having been acquired to allow for the 
increase in width at the toe. The scraper drawn 
by the tractor removed the excavation from 
the south end of the length affected—where the 
line is in a cutting—to a point at which the 
bulldozers could push it down the banks. 
Excavation was also conveyed by the scraper 
and tractor and spread over the existing forma- 
tion to the north side of the barrier to reduce 
the eventual lifting of the track, when the full 
settlement took place. 

The machines worked from 7.30 a.m. to 
10.30 p.m. on the Sunday and from 6 a.m. to 
8 p.m. on the Monday. In that time they 
shifted 4200 cubic yards of excavation. On the 
Tuesday morning the track was restored by 
means of the steam crane. As each section 
was dropped into its place and fish-plated up, 
the crane advanced to load the next section 
ahead. In four hours—again with the aid of 
only six men—the road was restored. The 
final operation consisted in substituting the 
original 60ft. rails for the 30ft. Finally, the 
track was lifted and ballasted, being opened to 
traffic at 8 p.m. 

Throughout the whole operation the weather 
conditions were ideal. The happy co-operation, 
not only between the railway company’s and 
contractor’s staffs, but also amongst all ranks 
of the various railway departments concerned, 
contributed in no small way to the success of 
this novel method of regrading. 


Sir Henry Dale, President, Royal Society. The 
Science Committee comprises several panels, 
and the Engineering Panel, with Sir William 
Larke as Chairman, gives advice relating to 
the work of the Engineering Department. 

In endeavouring te promote a better under- 
standing abroad of the status and achievements 
of British engineering, the activities of this 
Department are naturally diverse in character. 
One important field of work is concerned with 
the practical and academic training of overseas 
students coming to this country, and in this 
connection the Department is in touch with the 
relevant Government Departments, with the 
universities, and with those local authorities 
and engineering companies interested in giving 
practical training. The British Council awards 
scholarships, mostly post-graduate, to overseas 
students, on the recommendation of their repre- 
sentatives abroad. Many of these students are 
engineers, and the Department advises on their 
training in this country. 

Valuable work has been done in the past by 
British engineers and scientists serving as 
advisers and professors in overseas universities 
and technical colleges. The Department helps 
in making recommendations of suitable candi- 
dates for such posts, At present some fourteen 
vacancies are being filled in China, Egypt, Iraq, 
Lebanon, Palestine, Turkey, and certain of the 
Latin-American Republics. One method by 
which the appreciation of British engineering 
may be stimulated is by giving advice to those 
overseas countries which are themselves develop- 
ing systems of engineering training and educa- 
tion, so that this may be carried out as far as 





practicable on lines regarded in this country as 


sound, and with the aid of British equipment’ 
The Council’s engineering consultant, who 
recently visited the Middle East, dealt with 
this, among other matters, and it is proposed 
to extend this type of service, which, with the 
almost universal development of engineering 
activity, becomes of special importance, It is 
similarly desirable that responsible Govern- 
ment officials in overseas countries should be 
invited here to study our systems of training. 
The question of the supply of equipment from 
this country is also important, if our methods 
are to be understood. Advice is also being 
given to the Commission on Scientific and 
Laboratory Equipment of the Conference of 
Allied Ministers of Education. 

The provision of a suitable flow of information 
concerning British engineering to overseas 
countries is a matter demanding organisation. 
This country is fortunate in the quality and 
variety of its technical publications, whether 
from the engineering institutions or from the 
technical Press, and the distribution of these 
overseas should not be left entirely to indi- 
vidual effort. Further, 9 good deal of transla- 
tion into foreign languages of this information 
should be undertaken. This dissemination of 
technical information involves, in addition to 
the distribution of periodical publications, the 
distribution of text-books and of films on tech- 
nical subjects. To these may also be added the 
need for special articles illustrating recent 
progress in British engineering. Such articles 
are prepared by the Council on a monthly basis 
and circulated overseas for translation and 
subsequent publication in foreign technical 
journals. Engineering booklets, forming part 
of the “Science in Britain’ series sponsored 
by the British Council’s Publications Depart- 
ment, are published in English, Spanish, and 
Portuguese, and usually comprise short illus- 
trated biographies of eminent British engi- 
neers. Those of SirCharles Parsons, James Watt, 
and 8. Z. de Ferranti have already appeared, 
while others dealing with Sir Henry Royce, 
Colonel R. E. Crompton, &c., are in prepara- 
tion. Another direction in which action is 
necessary is concerned with the distribution of 
British Standard Specifications, in which the 
British Council, in collaboration with the 
British Standards Institution, are considering 
proposals for the translation of a considerable 
number of specifications into French, Spanish, 
and Portuguese. A scheme for the translation 
of some twenty-four specifications into Turkish 
is also in progress. 

The British Council does not render a one- 
way service. Through its representatives 
abroad, many requests for technical information 
of all kinds are forwarded to this country. 
These requests indicate the special interests of 
engineers in the countries concerned, and deal- 
ing with them, directly or indirectly, affords an 
excellent opportunity of making known the 
views of British engineers. 








THe Late Mr. W. E. Berry.—We regret to 
report the death, on January 19th, of Mr. William 
Edgar Berry, Wh.Sc., A.M. Inst. C.E., M.I. Mech. E., 
who was chief engineer of the Eagle Star Insurance 
Company, Ltd., from 1918 to 1940. 


THe Repair oF DAMAGED OR NEGLECTED BuILp- 
1nes.—The Department of Scientific and Industrial 
Research is helping builders, architects, and engi- 
neers to cope with the difficult problems involved 
in the full repair and restoration of war-damaged 
or neglected buildings by the free issue, through its 
Building Research Station, of a series of useful 
leaflets. Those already published or in preparation 
cover the repair of structural steel or brickwork ; 
reinforced concrete columns; paintwork on wood 
or steel ; the repair of stucco, rendering and internal 
plaster, including its decoration, the removal of 
oil or smoke stains from walls; the repair of roofs 
and floors of various types. Among the problems 
considered are how to lift back a roof which has 
been moved by blast from its proper position on its 
walls; how to get rid of camouflage paint; how 
to deal with dry rot in deserted houses; and the 

ints to watch in redecorating a house which has 

ome damp through damage or neglect. The 
leaflets may be obtained free of charge on applica- 
tion to the Director, Building Research Station, 
Garston, Herts. Envelopes should be marked 





**R.D.B.” in the top left-hand corner. 
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NOTICE TO READERS 


Paper restrictions make it impossible to 
increase the number of subscribers. 
New subscriptions can in future only be 
accepted for inclusion on the waiting list. 


The fact that goods made of raw materials in 
short supply owing to war conditions are adver- 
tised in this paper or described in its editorial 
columns should not be taken as an indication 
that they are aprenip available for export. 
*,* If any abroad should receive THE ENGINEER in 

an 


or mutilated condition, he will oblige 
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address of the writer, not necessarily for publicati: 
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*.* No undertaking can be given to return drawings or manu- 
scripts ; correspondents are therefore requested to keep copies. 
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CAREERS 


THE subject of technical education and 
training is one which has long interested 
many individuals within the engineering 
industry. This fact is not surprising, since 
adequate training of personnel is funda- 
mental to technical progress. Nor is the 
subject one which shows any signs of decline 
—there was another paper on it before the 
Institution of Electrical Engineers last 
month—and, indeed, each year brings its 
own crop, both in this country and in 
America, so that to-day, more than ever 
before, technical training as a popular 
subject for papers and discussions has few 
serious rivals. Taking a broad view, the 
benefits derived from such activity are 


Pa@8levolved from discussions on the subject. 
A SEVEN-DAY JOURNAL ... ... .. .. «. «. 88}Almost entirely excluded from the above 


pt ig? g9|ing and education are at the best only a 


. 94 
ato se %}undoubtedly are, it may be that papers 
Git cd aad 100|dealing with them have tended to over- 


technical education or training ; and lastly, 
those organisations to which will be available 
personnel trained in accordance with schemes 


categories, however, is a group which forms 
numerically the major portion of those 
engaged in industry—those whose period of 
formal training has ended and who therefore 


When all is said and done, technical train- 


means to an end, and important though they 


emphasise the subject of technical education 
at the expense of what must inevitably 
follow it. For technical education is but one 
part of a much wider subject, which to most 
engineers is inseparably linked with that of a 
career, the one being the necessary pre- 
liminary to the other. In striking contrast 
to the wealth of papers on training is the lack 
of data on careers. Booklets on the subject 
of training schemes are often completely 
devoid of clear-cut information on subsequent 
careers, the subject. being dismissed in a few 
lines. Of books, the sole representative 
appears to be a work published over thirty 
years ago; while present-day needs have to 
be met by two short leaflets dealing with the 
subject in general terms. Papers and dis- 
cussions before institutions are singularly 
lacking. Such absence of authoritative 
information is all the more surprising when 
it is considered that hundreds of men 
annually enter the industry, having pre- 
sumably satisfied themselves on details 
affecting their future career. It is true, of 
course, that by their charters the engineering 
institutions are precluded from assisting 
members in their vocations, but since the 
institutions have among their aims that of the 
expansion of knowledge and experience, the 
subject of careers can hardly be excluded. 
Indeed, ‘the unfettered discussion of the 
subject would place at the disposal of many 
what is at present the knowledge and experi- 
ence of but a few. Again, although the 
subject is admittedly a controversial one, it 
could hardly be excluded on that ground 
alone, for even on training there exists a 
number of divergent views. Nor can the 
contention that training is collective while 
careers are individual hold much water, for 
the Ministry of Labour is establishing a 
Career Research Section to study the matter 
from a collective angle. From this develop- 
ment it can be inferred that, on the one hand, 
career research can be applied to groups of 
individuals, while, on the other hand, it 
points to an official recognition of a lack of 
reliable data on the subject. 

Papers by members of engineering institu- 
tions on this subject would surely be assured 


that interested in training, and, owing to the 
expanding nature of the industry, general 
interest would be maintained both by existing 


at least three groups directly or indirectly} Furthermore, such papers and discussions 
In the first 
group are those whose immediate concern is|the more promising branches and would also 
the teaching of engineering subjects at 
Secondly, 
there are those who are about to enter 
industry and undergoing either a course of | defining the limits which necessarily ¢ xist in 


might help industry to attract individuals to 


assist entrants to determine which direction 
offered the best prospects. Equally import. 
ant is the consideration that by Clearly 


specialised branches, undue overcro\ wding 
would be avoided. Such factors as these 
imply an element of planning which would 
tend to approximate the supply to the 
demand, so that the alternative evils of over. 
staffing and understaffing would be avoided, 
Developments and plans for resettling engi. 
neers in post-war positions are now in hand, 
both by the Ministry of Labour and the 
Professional Engineers Appointment Bureau, 
the latter under the gis of the enginvering 
institutions. The success of such schemes is, 
however, largely bound up with the subject 
of careers and considerable impetus could be 
given to the whole matter if the mass of 
existing information on the subject could be 
released for discussion. 


Aeronautical Education 

WE have already expressed—see Tur 
ENGINEER, November 10th, 1944—the very 
natural doubts which are likely to arise in 
the minds of engineers who study the 
grandiose proposals of the Fedden Com. 
mittee for the creation, at a cost of over two 
and a-half million pounds, of a great new 
College of Aeronautics. Front letters which 
have appeared on this subject in The Times, 
it seems clear that, although the cost per 
student (excluding the cost of flying) at this 
college is expected to reach the figure of 
£967 a year, the average cost in all techno- 
logical faculties, including aeronautics, at 
the Imperial College of Science and Tech- 
nology, amounts to but £189 a year. Clearly 
there must be something very wrong in what 
is proposed by the Fedden Committee. 

It may perhaps be useful to recall that that 
Committee was directed, by its terms of 
reference, to prepare detailed proposals for 
the establishment of a School of Aeronautical 
Science “within the general framework of 
the recommendations made by the Aero- 
nautical Research Committee’; and that 
it asked for, and obtained, some discretion 
in departing from the recommendations of 
the Research Committee. It appears to 
have given a surprisingly wide interpreta- 
tion to this discretion. The Research Com. 
mittee had proposed the establishment of a 
central post-graduate school in aeronautical 
science and engineering, affiliated to one of 
the universities. It considered that the 
normal course of instruction should extend 
over two years, that the school should not 
teach at the undergraduate level, that the 
staff should consist of a Director, four pro- 
fessors, eight to ten senior lecturers, with 
appropriate juniors, and that the school 
should be provided with equipment “ ade- 
quate in scale, but not necessarily of 
very large size.’”’ It considered that the 
school should be created to cater for a yearly 
entry of fifty students; that is to say, it 
would have one hundred in all at any time. 


Several of the men who made these proposals 
a response from a much wider public than|had considerable experience in teaching and 
research, in science and technology, at uni- 
versities. 
two such men out of a total of nine. It is some- 


The Fedden Committee had only 
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had the boldness to go far beyond the recom- 
mendations of the Aeronautical Research 
Committee by recommending the establish- 
ment of a college three times as large in 
numbers of students, with a staff multiplied 
accordingly, up to the number of seventy. 
Far from agreeing that the school should be 
provided with ‘equipment adequate in 
scale, but not necessarily of very large size,” 
the Fedden Committee recommends very 
large expenditure on very large apparatus, 
including compressed air tunnels, low-density 
tunnels, frames for testing the strength of 
wings 60ft. long, 100 tons testing machines, 
engine test beds capable of accommodating 
engines of 5000 H.P., &c. The total cost 
of equipment is estimated at £1,210,000 and 
the buildings at £1,380,000, though it is not 
clear whether the capital cost of buildings 
includes the luxurious accommodation recom- 
mended for the students. All who have been 
successfully concerned with post-graduate 
teaching of technology know that it is quite 
unnecessary and unwise to incur expenditure 
on such elaborate equipment. Moreover, 
the Committee urges that the college should 
not be affiliated to any university. It thinks 
it should be a corporate body of a peculiar 
kind, and has, indeed, in mind “ a new kind 
of college,”’ which, it agrees, must be regarded 


as an experiment. Nevertheless, it thinks 
that this experiment should obtain at the 
outset a Royal Charter, and that if this is 
impracticable that it should begin as a com- 
pany limited by guarantee, whatever that 
may mean. One of the chief reasons given 
for opposing affiliation to a university is that 
it is disadvantageous to associate aeronautics 
too closely with the older forms of engineer- 
ing. With this many will disagree most 
emphatically ; indeed, there is great advan- 
tage in associating the older forms of engi- 
neering with aeronautics. 

We are disposed to conclude that the best 
thing that could happen to the Fedden 
Report is that it should be left in some drawer 
at the Ministry of Education until a year or 
two has elapsed from the end of the war, 
when it would have become possible to have 
a better perspective of the country’s needs. 
What the Committee does not appear to 
realise is that what is now wanted in this 
country is a general development of technical 
education in all branches, and not a concen- 
tration at enormous expense on one subject, 
however important at the moment, to the 
disadvantage of others. It has yet to be 
shown that aeronautics, as a branch of 
industry, will continue to occupy in peace 





the transcendent position it occupies in war. 








James Watt International Medal 


——__—_——_-_>-- 


Feed Friday, January 26th, the 1945 
James Watt International Medal was pre- 
sented at a ceremony at the Institution of 
Mechanical Engineers to Dr. F. W. 
Lanchester. Owing to illness, Dr. Lanchester, 
who is seventy-seven years old, was unable 
to be present, and the Medal was received on 
his behalf by his brother, Mr. George 
Lanchester. The James Watt Medal is 
awarded every two years by the Institution 
of Mechanical Engineers to an engineer of 
any nationality deemed worthy of it. The 
recipient should be an engineer who has 
achieved international recognition, both by 
his work as a mechanical engineer and by the 
ability with which he has applied science to 
the progress of mechanical engineering. 

The President, after explaining the con- 
ditions governing the award, called upon 
Mr. Claude Gibb, C.B.E., Member of Council, 
to give the citation :— 


Watt MEDAL CITATION 


Frederick William Lanchester, Honorary 
Member, was born in 1868 at Lewisham, his 
father, Henry Jones Lanchester, A.R.I.B.A., 
being an architect and surveyor. 

He was educated at the Hartley Institute, 
Southampton, and afterwards as a National 
Scholar from 1886 to 1889 at the Normal 
College of Science, which later became the 
Royal College of Science. Lanchester has 
paid tribute to his good fortune in coming 
under the influence of Professor Goodeve 
whilst there. 

He first followed a course in mining, but 
later read and attended lectures in engineer- 
ing and obtained tuition in workshop practice 
at Finsbury Technical College. 

In 1889, at the age of twenty-one, he 
became assistant works manager, and on the 
death of his chief, Mr. Charles Linford, took 
full responsibility as works manager and 
designer at the works of Messrs. T. B. Baker, 
of Saltley, Birmingham, the makers of the 








“ Forward ” gas engine. During this period 
he was actively engaged in the development 
of the gas engine, producing a new form of 
pendulum governor and his notable gas engine 
starter, and he showed marked foresight in 
developing engines of higher speeds than were 
customary at the time. A notable example 
was his high-speed benzole engine, operating 
at speeds up to 800 r.p.m., which he used to 
propel a very novel sternwheel launch of his 
own design. 

At this time he was in close contact with 
the late Sir Dugald Clerk, an association 
which extended for twenty-five years without 
a break. 

Just over fifty years ago, in 1894, he com- 
menced the construction of his experimental 
Lanchester motor-car, and in the next five 
years developed many ingenious devices and 
mechanisms, amongst them being the 
balanced reciprocating engine used in his first 
experimental cars and the surface carburetter. 
In 1899 the Lanchester Motor Company was 
formed, with Lanchester as its chief engineer 
and general manager—posts which he held 
until 1904. 

The historic 10/12 H.P. Lanchester car was 
first marketed in 1901. 

The inventive genius of Lanchester is still 
seen in the surprising number of features and 
devices found in the modern motor vehicle 
owing their origin to him. These include 
the epicyclic change-speed gear, pre-selector 
gear, wire wheels, electric ignition, direct- 
driven top gear and worm transmission on 
the rear axle generated by a new method and 
cut by machines of his own design. 

From 1904 to 1914 he was consulting engi- 
neer to the Lanchester Motor Company, and 
from 1909 to 1929 consulting engineer and 
technical adviser to the Daimler Company 
and to the Birmingham Small Arms Com- 
pany, whilst from 1928 to 1930 he was con- 
sulting engineer to Wm. Reardmore on diesel 
engine work. 





Throughout this period Lanchester gave 
considerable attention to problems relating 
to torsional oscillation of internal combustion 
engines and his crankshaft damper of 1910 
and his harmonic balancer of 1911 were very 
important contributions to their control and 
solution. 

In other fields Lanchester’s fertility in 
invention produced his pendulum accelero- 
meter for measuring and recording tractive 
and braking effort, whilst his gyroscopic true 
plumb and turn indicator were widely used 
by our Air Force in the last Great War. 

He was greatly interested over many years 
in sound reproduction, and in 1927 produced 
an acoustic tube moving coil loudspeaker 
and later a diffractaphone aperture, which 
ensured the more perfect distribution of tones 
of different pitch in a concert hall or in the 
open air. 

During the period that he was so intensely 
active in producing his first motor-car he was 
also making a revolutionary study of the 
problem of flight. 

Fifty years ago he built his first experi- 
mental motor-car, and fifty years ago, at the 
age of twenty-six, he read to the Birmingham 
Natural History and Philosophical Society a 
paper of the highest moment, in which he 
propounded for the first time the conception 
now known as the vortex or circulation theory 
of sustentation in flight. On this occasion the 
paper was not published, but Lanchester 
revised it and submitted it to the Physical 
Society, by whom it was rejected in Sep- 
tember, 1897. The complete exposition of 
his theory had to await the publication in 
1907 of the first volume of his book, “ Aerial 
Flight.” The two volumes of this book 
on “ Aerodynamics” and “ Aerodonetics ”’ 
formed a stupendous intellectua! achievement, 
which, in addition to the circulation theory, 
develops many original propositions funda- 
mental to the later development of the science 
of flight and stability. 

Lanchester undoubtedly was the first 
person to lay down the basic theories of flight, 
upon which even to this day aircraft design 
depends so largely. 

The work of Lanchester is the more 
remarkable when it is realised that at no 
time was his scientific and technical work 
backed by funds from external sources to any 
material extent ; nor did he at any time hold 
a position such as gave him command of any 
substantial resources. In his own words, 
taken from a letter dated June 6th, 1931, 
“all research work that I have done was 
paid for out of my own pocket.” 

Since his first paper in 1894 Lanchester has 
been the author of some twenty-nine papers 
and books on subjects varying from “ Aero- 
dynamics” to “Thermodynamics”’; from 
“‘ Industrial Economics ”’ to the “‘ Theory of 
Dimensions”; from “ Gearing” to “ Rela- 
tivity”; from “ Aircraft in Warfare” to 
“Discontinuities in the Normal Field of 
Vision.”” Many of these works are of great 
importance and all are stimulating, sug- 
gestive, and intensely individual. Our own 
“ Proceedings” have been enriched by his 
paper on “ The Energy Balance Sheet of the 
Internal Combustion Engine,’ which was 
awarded the Dugald Clerk Prize in 1939 and 
the Willans Premium in 1942, and also his 
notable Thomas Hawkesley Lecture in 1937 
on “ The Gas Engine and After.” 

His work has received international recog- 
nition and acclaim. He is a Fellow of the 
Royal Society, an Honorary Doctor of Laws, 
an Honorary Member of this Institution and 
of the Institution of Automobile Engineers, 
and an Honorary Fellow of the Royal Aero- 
nautical Society. He received the Gold 
Medal of the Royal Aeronautical Society in 
1926, the Daniel Guggenheim Gold Medal in 
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1931, and the Ewing Medal of the Institution 


of Civil Engineers in 1941. 


Lanchester became a member of the 
Advisory Committee on Aeronautics under 


the presidency of Lord Rayleigh on its 
formation in 1909 and remained a member 
until 1920. 

Lanchester, a great personality, a brilliant 
scientist, and a most ingenious engineer, is a 
worthy pioneer in the true Watt tradition, 
and we unite to-day in tribute to him in the 
award of the James Watt International 
Medal, the highest honour our Institution can 
bestow. 

The citation was supported by Mr. P. 
Kidner, Past-President of the Institution of 
Automobile Engineers, and by Professor Sir 
Melvill Jones, Chairman of the Aeronautical 
Research Committee. 


Mr. Lanchester, in reply, read a com- 
munication from his brother and thanked the 


Institution on his behalf for the award. 








Obituary 
J. K. CATTERSON-SMITH 
ELECTRICAL engineers, both in this country 





and in India, will learn with deep regret of 


the death, on Thursday, January 25th, at the 
age of sixty-three, of John Keats Catterson- 
Smith, the William Siemens Professor of 
Electrical Engineering in the University of 
London at King’s College, Strand. He 
received his early education at the City of 
London School, after which he attended the 
South-Western Polytechnic and the Uni- 
versity of Birmingham. From 1902 until 
1904 he was the Bowen Research Scholar. 
That year he entered the Siemens Dynamo 
Works at Stafford, where he remained until 
1907. He was then appointed Assistant 
Lecturer and Demonstrator in Electrical Engi- 
neering and later Lecturer in Electrical 
Machinery at the University of Liverpool. 
From 1912 until the beginning of the last 
war he was chief assistant to the late Pro- 
fessor Sylvanus P. Thompson at Finsbury 
Technical College. In 1915 he joined the 
Royal Naval Volunteer Reserve and saw 
service abroad. In 1916 onwards he was 
attached to H.M.S. “Vernon” and H.M. 
Signal School and worked on wireless experi- 
ments until 1919. In addition to his war 
work, he became Lecturer on Electrical 
Machinery at Faraday House in 1916. On 
his release from naval and military work in 
1919 he rejoined the teaching staff of Fins- 
bury Technical College as assistant to Dr. 
W. H. Eccles, a position which he occupied 
until 1923. In that year he went out to 
India as Professor of Electrical Technology 
in the Indian Institute of Science at Banga- 
lore, a post which he held with distinction 
until he retired from Indian service in 1930. 

He returned to England that year and was 
called upon to succeed the late Professor 
Ernest Wilson as Professor of Electrical 
Engineering at King’s College. He was a 
gifted experimenter and teacher and possessed 
a natural charm of manner, which endeared 
him to his teaching colleagues and the many 
students with whom he was brought into 
contact. 

While at King’s College he did original 
work on the measurement of symmetrical 
components and transportable resistances for 
laboratory work, and he exhibited apparatus 
designed for dealing with these problems at 
the yearly annual exhibitions of the Physical 
Society, which in pre-war years were always 
held early in January at the Imperial 
Institute. Professor Catterson-Smith was a 


Engineers and served on the Council and the 
Scholarship Committee. In 1912 he con- 
tributed a well-informed paper on the 
“‘ Design of Induction Motors,” and in 1932 
he was chosen to deliver the eighth Faraday 
Lecture in Manchester and at the University 
of Liverpool. The lectures took place on 
February 9th and 15th respectively, and he 
chose as his subject ‘“ Everyday Uses of 
Electricity.” Frequently he took part in 
the discussions of papers in London. His 
work was widely recognised, and the 
University of Liverpool conferred upon him 
the degree of Master of Engineering. He was 
also made an Honorary Fellow of the Indian 
Institute of Science. He contributed to the 
technical Press, and during his stay in India 
he was editor of the Indian paper Llectro- 
technics, of which he was a founder. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


BALANCING OF SINGLE-START WORMS 


Sm,—The circumstances outlined in the 
opening paragraph of Dr. Merritt’s article on 
“The Balancing of Single-Start Worms” 
afford a typical illustration of the manner in 
which mathematical methods usually come to 
be applied in engineering. Although it is 
uncommon for a single-thread worm to set up 
serious vibration, the possibility had been con- 
sidered, and the condition of flat ends separated 
by a distance equal to an integral multiple of 
the axial pitch had been prescribed to avoid it. 
Nevertheless, only after a case of severe vibra- 
tion has actually occurred have mathematical 
methods been employed to prove that it was 
bound to happen! This use of mathematics 
to show how to avoid a repetition of unsatis- 
factory performance is characteristic of engi- 
neering practice and in comparatively few 
instances have the more scientific artifices of the 
engineer been used to avoid troubles by 
anticipating them. 
In the case of the single-thread worm, Dr. 
Merritt shows that dynamic balance demands 
the fulfilment of two geometrical conditions in 
the worm. So long as the end faces are flat 
these conditions are mutually exclusive, and 
whilst the only variable (the length of the worm) 
may be adjusted to suit one condition, the other 
is then left unsatisfied. By adding at each end 
a thread of length equal to half the axial pitch 
Dr. Merritt is able to introduce a second 
variable (determined by the relation between 
the section of the added thread and that of the 
original one) and, by suitably adjusting it, is 
able to satisfy the second condition also. 

It seems possible, however, to secure two 
variables in other ways. For example, the ends 
of the worm may be conical (as is standard 
practice) and the combination of variable cone 
angle and variable length at the tip cylinder 
would afford the facilities necessary for design- 
ing to ensure dynamic balance. 

The mathematical processes involved in 
working out such @ design would seem to be 
laborious, and this raises the question as to how 
many identical worms must be made before the 
use of a dynamic balancing machine becomes 
less economic than the scientific design that 
would render it superfluous if all else went well. 
The stepped-end design proposed by Dr, 
Merritt has the advantage that mathematical 
work can be avoided if a dynamic balancing 
machine is available, because the end portions 
of the soft worm may be turned down step by 
step from the full diameter, with repeated tests 
for dynamic balance, until the desired result is 
achieved. W. A. ToPLIN. 


———— 


REVIVAL FOR THE INSTITUTION op 
CIVIL ENGINEERS 


Smr,—It is cheering to read, however 
belatedly out here, the very reasonable ang 
timely representations by such as Mr, p 
Newhouse and Mr. A. T. Best, and one could 
wish that such might be multiplied a thousang, 
fold in current responses to the Secretary to 
that decidedly equivocal questionnaire with, 
which we have been circulated. 

Unfortunately, the best of our profession, 

those patient and practical constructors, ary 
too often the least expressive, and one wonders 
whether even 10 per cent. of our 10,000 mombers 
may concern themselves to that extent ; many 
may regard the case as too hopeless to be worth 
their trouble, like the late Chamberlain Cabinet, 
and as I have myself been often tempted to 
feel; what can a mere individual do ? 
Personally, as a full member since 1911 and 
doubtless growing more garrulous and oxas. 
perated with the passing years, I may claim to 
have twice circularised about a hundred of 
those members known to me, not only for better 
freedom in elections to the Council, but for 
indispensable training manually for pupils and 
for interdiction of any civil engineer being 
arbitrator for his own clients. 
Latterly, amidst the central wilds of 
Rhodesia, it is rather humiliating to find our 
local brethren so definitely ahead of West. 
minster in these examples :— 


Arbitration absolutely independent and 
without any of those legal prevarications 
which are too often inserted at home. 

Contractors allowed an advance of 50 per 
cent. valuation of their plant on the site. 

Cement and similar proprietary goods 
supplied direct by clients. 


Now, to any civil engineer conversant in 
experience on both sides of heavy public works, 
the improved equity of such conditions must be 
obvious. Had such been enacted by our 
Institution in keeping with the stimulus even of 
the last war, there are lives of several eminent 
members and hundreds of thousand pounds 
which might well have been saved till to-day. 
My own share in such losses may permit me 
the more frankly to adjure our amiable, but 
predominant, rulers to that high example lately 
assigned to Mr. Churchill: -“...the ever- 
lasting yea for life against the nay of tyranny, 
which is the death of the inquiring human 
spirit.” ’ F. W. Ducxknam. 
Port Elizabeth, 8.A., 
January 8th, 








Relaxation of Machine Tools 
Control 


UNDER the Control of Machine Tools, No. 14, 
Order (S.R. & O., No. 56) there is to be 
relaxation of the control of metal working 
machine tools, measuring instruments, and 
machines as from February Ist, 1945. The 
following reprint from a Ministry of Supply 
pamphlet dealing with the modified control pro- 
cedure summarises the effect of the new Order :— 
It is the responsibility of the Machine Tool 
Control to ensure that all machine tools essential 
to the prosecution of the war are available at 
the right times, in the right places, and in the 
right quantities and types. In a condition of 
general scarcity of machine tools it has been 
necessary to control the production, supply, 
and acquisition of almost every tool. In 
accordance with the Government’s policy of 
introducing relaxation of control whenever 
circumstances permit, it has naw been decided 
that the general supply position for metal 
working machine tools is such that a selective 
control can be introduced in place of a com- 
prehensive control. This will facilitate the 








valued member of the Institution of Electrical 


Huddersfield, January 22nd. 


re-equipment and reconversion of the engineer- 
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ing industr ies in which machine tools must play 
an essential part and will reduce the adminis- 
trative burden on the Government and on 


industry: 
Nommarzo List anp Supriy CERTiFicaTEs 


With the revocation of the Control of Machine 

Tools Orders No. 13 and No. 11, and the Control 
of Machine Tools (Measuring Instruments and 
Machines) (No, 1) Order, it will not be necessary 
for an acquirer to obtain a purchase certificate 
before placing an order for any metal working 
machine tool, or measuring instrument or 
measuring machine. However, there will be a 
limited number of types of such machines on 
which full control over the acceptance of 
orders and allocations will continue to be neces- 
sary and these will be specified in a “ Nominated 
List,” which may be varied from time to time. 
4s a consequence, manufacturers will not be 
free to accept orders for such machines without 
the prior approval of the Machine Tool Control. 
This approval will be given by means of 
“Supply Certificates” granted after applica- 
tions, in respect of specific orders, have been 
considered, in relation to the supply position, 
the proposed use, and the importance and 
urgency of the requirements, ‘“ Supply Certifi- 
cates” will therefore perform a function similar 
to that of the Purchase Certificate with the 
important difference that they will apply to 
the manufacturer and not to the user, and only 
to those types of machines specified in the 
Nominated List. 


Orper Apvice Nores 
Manufacturers will be free to accept orders for 


all other metal working machine tools, measuring | P 


instruments and measuring machines, but must 
promptly advise the Control on an “ Order 
Advice Note ” devised for this purpose. This 
provides a simple means of informing the 
Control of the acceptance and completion of 
orders for machines which are not on the 
Nominated List and thus ensures that there is 
always full information regarding the mann- 
facturers’ order books. 


PREFERENTIAL DELIVERY INSTRUCTION 


In respect of machines not on the Nominated 
List there will be instances of exceptional 
importance and urgency where the only way to 
secure the required delivery will be for the 
Control to issue a “‘ Preferential Delivery 
Instruction’ (P.D.I.) to the manufacturer, 
specifying the delivery which must be achieved. 
The Control will only issue a P.D.I. in essential 
cases sponsored by a Government Department 
so that those issued will be properly effective 
and the interference with production pro- 
grammes kept to @ minimum. 


Prick ConTROL 


Concurrently with these changes and in the 
light of the general supply position, Statutory 
Price Control of metal working machine tools 
is being discontinued on new orders, thus per- 
mitting a reversion to normal contract con- 
ditions. In view of the importance of machine 
tools for war and for industrial reconversion, 
it will, however, be appreciated that the 
Government cannot disregard the trend of 
machine tool prices, consequently the power to 
reimpose price control is being retained. 


WoopworKING MACHINES 


Full licensing and price control will be main- 
tained for the time being on woodworking 
machine tools, which are normally used for the 
production of different categories of civilian 
goods than is the case with metal working 
machines, and where the background to the 
supply/demand position is therefore funda- 
metally different. 


CoNnTROL OF PRODUCTION 


Control of the production of all machines will 
be maintained under the Control of Machine 
Tools (No. 1) Order and the Machine Tool 
Control will continue to arrange capacity and 
planning of production programmes wherever 
such measures are necessary to safeguard 
essential supplies of machine tools of any type. 
The fact that all machine tool makers’ orders 
are notified to the Control,and those for difficult 


items are specifically covered by Supply 
Certificates or Preferential Delivery Instruc- 
tions, will ensure that production matters, 
including questions of labour and material 
supply, are considered in the light of the 
Control’s full knowledge of manufacturers’ 
commitments, 

The system of selectivé control summarised 
above has the merit of flexibility and the 
Machine Tool Control, which is retaining its 
full powers under the Control of Machine Tools 
(No. 1) Order, will be able to intensify or further 
relax the degree of control as the supply position 
and otber circumstances dictate. Smooth and 
effective operation of these arrangements will 
depend very largely on the continuance of full 
collaboration between the industry and the 
Control. 


Nominatep List 


The Nominated List of Metal Working 
Machine Tools, which may be varied from time 
to time, will be as follows :— 


Automatics: All miulti-spindle, horizontal, and 


vertical types for bar or chuck work, 

Borers: All horizontal borers (including surfacing 
machines) of fixed column and traversing pe Bees type ; 
vertical borers (double-ram type) of over 6ft. swing 
capacity ; all precision fine borers. 

Gear Machinery: Gear generating machines (spur, 
spiral, and helical) over 18in. diameter; hobbing 
machines over 12in. diameter; all gear tooth grinding 
machines ; all gear finishing machines. 

Lathes: All t of lathes over 28in. 5 

Grinders: All spline grinders; all roll grinders; all 
crankshaft grinders ; all spec’ Fagg nod wognts Beers 
i.¢., radius link and/or hole gririders, quartering machines, 


and axle grinders. 
Presses: All power-operated presses for over 150 tons 


ressure. 
Sheet Metal and Plate Working Machines (Power 
Driven): Rolling mill plant for plate and strip ; bending 
and/or straightening rolls for jin. plate and over; 
guillotine shears for }in. plate and over; combined 
punching and shearing machines for fin. plate and over ; 
punching machines for fin. plate and over; all. power- 
operated press brakes. 

Welding: All D.C. welding machines; all resistance 
welding machines. 

Me i Instruments and Machines: Alignment 
telescopes for use in workshops; projectors, measuri 
cabinet type; surface finish testers of cotabined 
analysing and metering type ; fatigue testers, dynamic. 


Price control will not apply to any new orders 
accepted after January 31st, the terms of which 
will be negotiated in the normal way between 
buyer and seller. Manufacturers or sole dis- 
tributors must advise the Control of the 
standard selling prices which they introduce on 
February Ist if these prices differ from the 
approved prices at January 31st, and must give 
one week’s prior notification to the Control 
of any subsequent change in standard selling 
prices, whether for home or export. As far as 
export licensing is concerned the position as 
regards the necessity of obtaining Board of 
Trade Export Licences remains unaltered. For 
imports, Supply Certificates will need to be 
obtained from the Control. 


UsEep MacuinE Toots 


Transactions in privately owned used metal 
working machine tools, including auction sales, 
will be completely free from control, subject 
only to the right of the Control to exercise its 
powers. No regular statistics will be required 
from dealers, 

The abolition of licensing for used machine 
tools will give users greater freedom for the 
purchase of such Government surplus machines 
as are not held in reserve for possible war uses. 
Although a large surplus is unlikely to emerge 
during the German war, planning for ultimate 
reconversion requires knowledge of the avail- 
ability and price of all Government surplus 
tools. This surplus is now in the charge of the 
Machine Tool Control and has a present value 
of about £3,000,000. As from February Ist, 
sales from this M.T.C. Pool will be on a new price 
basis, which has been fixed at a level favourable 
to purchasers in order to facilitate the re-equip- 
ment of industry. Sales on this new basis will 
be restricted during February to requirements 
sponsored by a Government Department. By 
March Ist, however, Machine Tool Control will 
have complete price lists of all available Govern- 
ment surplus machines in at least five disposal 
centres outside London, so that intending 





purchasers in the provinces can investigate 








availability and prices without travelling to 
London. Long-term disposal plans are under 
consideration and there will be full consultation 
with the trade interests concerned. 








Sixty Years Ago 


THe CREEPING oF Raus 

In @ leading article in our issue of January 
30th, 1885, we discussed the creeping or longi- 
tudinal motion of rails. In Great Britain, we 
said, the phenomenon caused little trouble, but 
in the United States it at times assumed very 
serious proportions. From a on the 
subject, read by Mr. J. B. Johnson before the 
Engineers’ Club at St. Louis, we learned that 
on the railway bridge at that city the rails 
crept at the rate of a foot per day. The rails 
always crept in the direction of the traffic, 
Every expedient designed to prevent the move- 
ment had failed. The only means of dealing 
with the trouble was to have men constantly at 
work inserting longer lengths of rail on the 
bridge and shorter lengths at the points off the 
bridge, where the creeping ceased. Similar 
trouble had been encountered on a bridge at 
Harrisburgh, on the Pennsylvania Company’s 
line, and at times had to be remedied by trans- 
ferring as much as 4ft. of rail from one end of 
the bridge to the other. Various theories had 
been advanced to explain the movement of 
the rails. According to one, it was caused by 
the stopping of trains on a down gradient. 
Another opinion was that it was produced by 
the of the wheels against the ends of 
the rails at the joints. A third view attributed 
it to the distortion of the arch of the bridge, 
while a fourth attributed it to the peening of the 
rails by the tread of the wheels. None of these 
theories was considered satisfactory. Mr. 
Johnson advanced one of his own. He believed 
that the origin of the movement lay in the 
setting up of a wave in the rails by the passage 
of the wheels over them. This wave resulted in 
the underside of the rails being extended and 
the upper side compressed, with the result that 
the rails rolled themselves across the bridge on 
their extended sides. He suggested that the 
movement might be suppressed, at least 





partially, by supporting the rails at points 
above their neutral axes. We found some diffi- 
culty in und ing Mr. Johnson’s theory 


and felt thatthe true cause of the movement 
must be sought in the deflection of the bridge 
under load. Certainly, we concluded, American 
engineers were blessed with sensational experi- 
ences, which did not fall to our lot in this 
country. 








Revision of Building 
Regulations 


THE Ministry of Labour and National Service 
has just issued a pamphlet which contains a 
preliminary draft of a new code of Building 
(Safety, Health and Welfare) Regulations under 
the Factories Act, 1937. It is explained in a 
preface that revision consolidation of the 
existing Building Regulations of 1926 and 1931 
with extension of their scope was contemplated 
before the war, and that three things in 
particular have to be taken into account, the 
development in methods of building con- 
struction since 1926 and accident experience 
since that date ; the International Labour Con- 
vention and recommendations of 1937 in the 
framing of which representatives from this 
country took a prominent part; and the 
greatly extended scope of the Factory Acts 
effected by the Act of 1937. Work on the pre- 
paration of these Regulations has previously 
been postponed owing to war conditions, but the 
Minister of Labour and National Service has 
directed that the matter should now be taken 
up. The preliminary draft is published for 
study and consideration, and it is proposed that, 
later, there should be conferences with the 
Ministry to consider and discuss points raised 
before the Regulations are formally issued in 
draft under the statutory procedure which has 





to be followed before they can be finally made. 
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Electrical Engineering in 1944 


No. I1I—{Continued from page 71, January 26th) 


Transformers, Rectifiers, &c. (continued) 


p=" during 1944 by Ferranti, 
Ltd., included a number of 15,000-kVA, 
110,000-volt transformers for the Govern- 
ment of Northern Ireland. They are fitted 
with remote control on-load tap-changing 
gear for a voltage range of 20 per cent. 
Further units are in course of manufacture. 
An internal view of a unit is shown in Fig. 22. 
An additional 60,000-kVA, 132-kV, three- 
phase transformer was in construction for the 
Central Electricity Board. The on-load tap- 
change gear for a range of 20 per cent. is fitted. 

Work for the export market included eight 
10,000- kVA, single - phase units, forming 
30,000-kVA banks, having a ratio of 110,000/ 
50,000 volts, and ten 11,100-kVA, single- 
phase units, forming 33,000-kVA banks. 
The latter are water cooled with internal 





supplied for this railway system, the grid 
control gear in the new sets will be entirely 
static. A number of high-voltage pumpless 
rectifiers, for 10,000 to 15,000 volts D.C., 
were in hand for broadcasting service. A 
prototype rectifier has given faultless per- 
formance in trials in two different broad- 
casting stations. Glass bulb rectifiers were 
supplied during 1944 for a variety of 
industrial purposes, at home and abroad. 
Among those recently commissioned were a 
number for water electrolysis for the pro- 
duction of hydrogen, an application which 
is likely to expand considerably after the war, 
and one for which the B.T.H. Company had 
previously supplied rectifier equipments, 
both with and without grid control. 

A feature of recent years that has attracted 
the attention of Ferranti, Ltd., is the appli- 
cation of the automatic moving-coil voltage 

- 





ee 
in fact, many thousands of tons of copper put 
into lines and cables in this country for 
voltage regulation purposes could be sayeq 
in future if local voltage control were adopted 
The new principle, however, envisages , 
general change in policy from endeavour; 
to maintain constant potential throughoy 
the system to allowing relaxation in th, 
transmission and distribution circuits, with 
the advantages just described, and applying 
local control by means of automatic vol 
regulators at or near the consumers’ te. 
minals, where the constant voltage is eggen. 
tially required. Such a controller for 10kVA 
load is shown in Fig. 20. 


Industrial Equipment 

Perhaps the largest direct-coupled Ward. 
Leonard winder equipment in this coun 
has been commissioned in the Sheffield ares 
to meet a required output of over 2000 tons of 
coal per day from a depth of 1245ft. This 
equipment, made by Metrovick, has a rating 
of 2650-5300 H.P., the winder motor arma. 
ture being 126in. diameter, weighing 32 tons, 
and running at 73-5 r.p.m. Servo-operated 








Fic. 19-4000 H.P. MOTORS FOR LIGHT ALLOY MILL—B.T.H. 


cooling coils and have a ratio of 110,000/ 
11,000 volts. A considerable number of 
smaller units fitted with on-load tap-change 
gear were also in hand. Experimental and 
development work on the method of design 
introduced by Ferranti, Ltd., to give increased 
protection against lightning surges pro- 
gressed steadily during the year. The range 
of voltage and kVA ratings to which it can 
be applied was extended. It is now possible 
to predetermine the surge strength of any 
design of transformer winding in accordance 
with “ stress-control ’’ principles. 

A 4000 H.P. rolling mill equipment, 
employing grid-controlled pumpless rectifiers, 
made by the B.T.H. Company, recently went 
into operation. A 3000-kW, 1500-volt, 
pumpless rectifier equipment for the Great 
Indian Peninsula Railway, the first applica- 
tion of pumpless rectifiers to 1500-volt duty, 
was also completed by that firm during 1944. 
Other orders received included pumpless 
rectifiers for industrial and light traction 
service in England, Australia, and the West 
Indies. A repeat order was received from the 
New South Wales Department of Railways 
for two 1530-kW, 1530-volt rectifier equip- 
ments, giving a compound characteristic by 


regulator to the control of individual loads, 
as distinct from installation in a feeder for 
supply voltage improvement. The need for 
constant voltage is of minor importance until 
the actual consumer is reached, and even 
then is variable in degree, depending upon 
the type of load. The ideal method of voltage 
control would therefore be the installation of 
an automatic voltage regulator at each con- 
sumer terminal or small group of consumers. 
This method would have numerous advan- 
tages, apart from solving the regulation 
problem. Transmission and distribution 
systems would be relatively free from restric- 
tions due to voltage drop, and could be better 
planned with regard to continuity of supply 
(i.e., duplication of feeding points) and the 
thermal loading capacity of lines, cables, and 
transformers. The higher permissible imped- 
ance would decrease short-circuit currents, 
and thence the resulting mechanical and 
thermal stresses, and permit the use of a 
cheaper design of switchgear of lower 
rupturing capacity. The consequent reduc- 
tion in the cost of supply may be judged from 
the fact that at present the size (i.e., copper 
section) and cost of cables and lines (the 
principal items in distribution costs) are 


Ward-Leonard control of the winder motor 
is utilised in conjunction with an equalised 
Ward-Leonard motor generator set, which 
embodies a 13-ton fly-wheel, load equalisa- 
tion being obtained by an oil servo type elec- 
tric slip regulator. Centralisation of control 
is afforded by means of the driver’s control 
desk and motor generator control desk. The 
company’s patented compound spring brak- 
ing is employed and overwind protection is 
obtained by a Lilly overwinder with com- 
bined slow banker. Orders for similar large 
Ward-Leonard winders for essential mineral 
output in South Africa were also under con- 
struction. Amongst similar winding gear 
under construction is a 400 H.P. equipment 
for hauling 10-ton mine cars up a | in 6 
gradient to the shaft bottom, operating in 
conjunction with the U.S. intensive system 
of mining. 

According to the B.T.H. Company the 
most noticeable trend in the development of 
electric winding equipments during the past 
year has been the tendency to extend the 
range of straight A.C. drives. This is a result 
partly of the satisfactory experience acquired 
of the operation of 6600-volt air-break 
reversers, and partly of continued develop- 








grid control. Unlike the earlier equipments 


determined by voltage drop considerations ; 











ment in the use of dynamic braking, which 
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goes & considerable distance towards making 
the A.C. drive comparable, both in manceuvr- 
ing facility and in power consumption, with 
the more expensive Ward-Leonard drive. 
Coupled with these developments is a tend- 
enoy to give greater consideration to rotor 
control by contactors and grid resistances, 
instead of liquid controllers, one advantage 
of the former, which is of importance in some 
underground installations, being that the 
losses are removed through the medium of 





FIG. 20-VOLTAGE REGULATOR—FERRANTI 


air rather than water, and can thus be more 
readily dealt with. Installations on these 
lines of upwards of 3000 H.P. (continuous) are 
under serious consideration. Notwithstand- 
ing the above-noted increased interest in 
A.C. winder drives, Ward-Leonard drives 
continued to play an important part. An 
order recently received during the year was 
for a winder which will raise a load of 
22,000 lb. from a depth of nearly 3000ft. at 
a speed of 2500ft. per minute. It will be 














FIG. 21—RADIO FREQUENCY HEATING 
EQUIPMENT—FERRANTI 


powered by two direct-coupled D.C. motors, 
having a combined peak rating of 6900 H.P., 
supplied from a motor generator set driven 
by a synchronous motor. Amplidyne con- 
trol of the power factor of the latter will be 
provided on lines already followed in the case 
of some rolling mill drives, but the most 
interesting feature is that Amplidyne control 
will also be used for the Ward-Leonard 
generators, the advantages being a light and 
easily handled controller, maintenance of 


planned rope speed irrespective of load, and 
automatic limitation of the rate of accelera- 
tion. These advantages are obtained in.a 
very simple manner, without the use of servo 
devices or other elaborate equipment. 

Orders for several large rolling mill equip- 
ments, including strip mills, were put in 
hand by Metrovick during the year. They 
included duplicate mills as extensions to 
existing plant and important orders for new 
customers in preparation of post-war acti- 
vities. The control systems for these mills 
include the M.V load-limiting bridge exciter 
and the Metadyne control methods, both of 
which have proved successful in service in 
many high-speed mills. 

Work was proceeding at the B.'T.H. Com- 
pany on equipment for light alloy strip and 
sheet rolling. It includes five reversing hot 
mill drives, capable of working peaks of 
4000 H.P. and 6000 
H.P., complete with 
drives for screwdowns, 
table rolls, and other 
auxiliaries. Much 
attention was devoted 
to modernisation pro- 
jects affecting the steel 
industry in general, the 
most intense activity 
being noticeable in the 
field of wide strip pro- 
duction. In one case 
larger motors, rated 
at 600 H.P. and 1500 
H.P. respectively, were 
substituted on two 
stands of a tandem 
cold strip mill; in 
another case an addi- 
tional stand wasadded; 
and in yet another 
“tapered = tension ” 
features were added, 
with marked improve- 
ment in the uniformity 
of the product. In con- 
nection with a special 
mill for skin-passing 
narrow strip, an order 
was received for the 
drive, covering the two 
motors, rated at only 
30 H.P. each, and the 
control. Problems in- 
volved by the nature 
of the duty are con- 
siderable, and recourse 
has been had to the 
versatile Amplidyne to 
assist in solving them. 
Advantage is being 
taken of the great 
economies which can be achieved in fuel 
consumption by converting mills, particu- 
larly of the reversing type, from steam 
to electric drive. In one instance, for 
a@ heavy section mill, a motor rated at 
4850 H.P., 54/140 r.p.m. is being supplied. 
It will be capable of working peaks of 
12,100 H.P., and will be supplied from an 
M-G set, Amplidyne control being used to 
give rapid acceleration and to ensure that the 
electrical equipment is used at its maximum 
operating efficiency. 

The A.I. type motors, made by Metrovick, 
both induction and synchronous induction, 
were built in increasing numbers during the 
period under review. The robust construc- 
tion of these motors makes them particularly 
suitable for application in steelworks and 
collieries, for which ratings up to 3000 H.P. 
at 11,000 volts were ordered. Many other 
motors were applied to compressors, pumps, 
fans, &c., for which synchronous induction 





their power factor correction capabilities and 
by virtue of the minimum starting kVA 
drawn from the line by this type of motor. 
A notable development was a new type of 
T.E,F.C. motor of the high-torque, squirrel- 
cage type, applied to pulveriser mills and to 
fans. Also of interest was the development of 
a 2000 H.P. squirrel-cage motor for startng 
a@ synchronous condenser on the “ Rosen- 
berg” principle. In the textile world several 
synchronised carding drives were supplied 
for woollen mills and complete changeovers 
from steam to electric drives were carried out. 
Large orders were received for loom motors, 
both standard and special, and some drives 
with special characteristics were supplied 
for “ up-twisters”’ in the silk industry and 
for spinning frames in the cotton and woollen 
trades. Other industries included in the 











motors are particularly suitable, because of 


year’s work were numerous drives in pottery 


Fic, 22—110-KV, 15,000-KVA TRANSFORMER—FERRANTI 


works, in the paper trade, and for heavy 
presses. 

During the year a 900 H.P., 166 r.p.m., 
reversible, salient pole, synchronous induc- 
tion motor, for direct coupling to a Banbury 
mixer, was completed by the B.T.H. Com- 
pany, which also supplied to the same 
customer, for a rubber mill, a 750 H.P., 
120 r.p.m., reversible, salient pole, synchron- 
ous induction motor with “forward,” 
“reverse,” and dynamic braking, the starting 
and control equipment being completely 
automatic. Dynamic braking is for stopping 
the plant quickly, if necessary. Both of these 
machines displace motors of the salient pole, 
synchronous type, due to the fact that the 
processing of synthetic rubber requires higher 
starting and pull-out torques than does the 
processing of the natural variety. The com- 
pany also had in hand large motors for 
various industrial purposes, including paper 
mills, cement works, compressor drives, &c. 

Orders received by the Reyrolle concern 
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for A.C. variable-speed commutator motors 
were substantially greater during the year. 
It is anticipated that increased production 
facilities can be made available when con- 
ditions permit, particularly for electrical 
driving equipment for the printing industry, 
including newspapers, and for the manu- 
facture of D.C. motors for battery-driven 
vehicles. 

Evidence was noted by Bruce Peebles and 
Co., Ltd., of a growing tendency, under 
certain conditions of electricity supply, to 
switch large squirrel-cage motors direct on 
the line. An order was completed for a 
650 B.H.P. squirrel-cage motor for direct-line 
starting, developing 70 per cent. of full-load 
torque at start with 350 per cent. full-load 
current. 

Work during the year in the design and 
construction of a surge or impulse generator 
for 1,200,000 volts for testing cables and allied 
insulation under artificial lightning surge 
conditions was undertaken by Ferranti, Ltd. 
A high-voltage continuous D.C. generator for 
400 kV was also under construction for cable 


object is the automatic operation of air lock 
doors in @ main roadway, and the actual 
mechanical effort required for door operation 
will be provided by B.T.H. “ Thrustors,” 
which are already well known to colliery 
engineers. B.T.H. photo-electric relays, 
operated by the passage of the tubs, will be 
used to initiate the control, and to count 
the tubs into and out of the air lock. The 
advantages of this method, as compared with 
mechanical counters and limit switches, which 
are subject to mechanical damage, is obvious, 
and it is expected that this application will 
be the forerunner of many, associated particu- 
larly with hauling and winding in cases where 
the application of the older-established 
devices presents difficulties. 

The mining products of the Metrovick 
concern for standard flameproof electrical 
equipments for underground distribution, 
conveyor, and coal cutter drives, &c., were 
augmented by a very considerable number 
of specially developed flameproof motor 
generator sets and control gear ranging from 
15 KW up to 75 kW, required for charging 


testing. 
Radio 





FiG. 23—-MARINE DRIVING MOTOR CASING— 
PARSONS 


according to Ferranti, Ltd., have now passed 
the development stage and are in commercial 
operation for soldering and brazing purposes, 
for the surface hardening of gear wheels and 
other mechanical surfaces subject to severe 
wear, and also for the preheating of synthetic 
resin moulding pre-forms. A number of 
equipments were supplied by this firm to 
national research bodies for development 
work. Fig. 21 shows an equipment for the 
manufacture of plywood and synthetic resin 
laminated boards. 

To meet the requirements of induction 
heating the B.T.H. Company makes a range 
of inductor alternators up to 1000 kW at 
10,000 cycles per second. Gear hardening, 
brazing, and soldering require a_ higher 
frequency, of the order of 500,000 cycles, and 
these requirements, together with those of 
high-frequency dielectric equipments, are 
met by valve oscillators. The first series of 
these equipments were under construction 
and designs are available to meet such further 
requirements has have, so far, been indicated. 
Much use, it is expected, will be made of 
these equipments in the coming era of plastics, 
laminated wood structures, and processes 
involving the use of synthetic resins and their 
analogous compounds. 

An equipment being built by the B.T.H. 
Company for service underground in a British 


frequency heating equipments, 


battery-driven shuttle cars and for supplying 
D.C. power to United States coal face power 
loading and other machinery now being 
introduced into British coal mines. 
A flameproof mercury break switch unit 
for the control of coal face machinery and 





a 12 H.P. Austin car in the bore for com- 


mately 25 tons. 

In the field of turbo-electric ship pro- 
ulsion an equipment was delivered by 
BTA. during the year for what will be 
probably the highest-powered tanker so far 
sie ss Eo The arrangement of the turbo- 


——=—= 


of a twin-screw turbo-electric equipment gy 
retained, but on a _ single-screw Vessel 
Fig. 24 shows the propeller motor for ¢hj, 
13,000 S.H.P. tanker. Each of the two sets 
of independent windings contributes half ¢ 
the total shaft horsepower on full load, 

Marine work undertaken by Reyrolle any 
Co., Ltd., included control gear and mote 
boosters for a number of electrically py. 
pelled 10,000-ton single-screw vessels, thy 
control gear being both A.C. and D.C. fq 
the main and emergency generators, th: 
propulsion motors, the motor boost«rs, anq 
the turbine governor. 








Road and Rail Conjecture* 
By J. SHEARMAN 
(Continued from page 78, January 26th) 


TractivE Errort, Weicut oF ROLLING Srocr, 
AND OVERALL THERMAL EFFICIENCY 


THESE seem to me to be factors of prime 
importance in efficient transport. I now discuss 
them briefly as they affect rail and road, ignoring, 
however, the consequent factors, such as speed, 
convenience, and price, as they are found in the 
alternative systems. All the figures apply to 
the United Kingdom only. 

Tractive Effort.—I suggested, in the first part 
of this Address, that the high tractive effort 
required on roads was one of the reasons why 
the steam coach was unable to compete success. 
fully with the railways. The tractive effort 
required on the level, ignoring air and wind 
resistance, to move 1 ton on railways is 6 |b, 
to 9lb.; on roads 30 Ib. to 40 lb., using pneu- 
matic tyres—a difference which should affect 
appreciably fuel and vehicle maintenance costs 
per unit of load transported. 

Weight of Rolling Stock.—Bound up very 
closely with this matter, however, is the weight 
of rolling stock required to carry the load. 
Table III shows the weight of rolling stock 


Tasie III.— Weight of Passenger Vehicles 























U.W. | Weight 
Type. Seats.| with per Remarks. 
engine.| seat. 
Tons. | Tons. 
1830 train ...) 228-| 54 0-24 | Luggage on 
roof 
Modern ex-| 436 | 610 1-4 Dining cars, 
press train lavatories, ac- 
commodation 
for 12 tons 
luggage, mails 
‘ &e. 
FiG. 24—PROPELLER MOTOR STATOR FOR Suburban | 1,015) 410 0-4 {Some luggage 
TANKER-B.T.H. steam train — 
i0n 
a ah Per pass. 
generally for applications coming within ng train,| 864 | 177 0-2 | 288 seated* 
Group I and II gases and vapours was} ity “P* 
developed by Bruce Peebles and Co., Ltd. | District elec-| 1,008 | 237 0-23 | 336 seated* 
The switch is for direct starting and meets jeal pes 
the demand for mining control gear free from] _ city 
flash-overs, pitting, or freezing-in of con-| silear, pneu} 74) 11 0-15 | 18 standing 
. matic-tyred 
tacts. Large numbers of these switches were] total capa- 
supplied during the year for operating} city an a 
motors driving coal face machinery. 1830 (cirea) |14/16| 3/44 | 0-2 
: P steam coach (aver.) 
Marine Propulsion 1938 luxury| 22] 7-3] 0-33 | Carries 12 cwt. 
‘ . , road coach luggage 
Constructional work was proceeding in the | 1938 seed 28 | 6-5] 0-23 Oneries 1 ton 
coac age 
shops of C, A. Parsons and Co., Ltd., on the} 1938p 'p. ser-| 58 | 6-6| 0-11 ile Handing 
propulsion machinery for three turbo-electric| vice bus passengers as- 
ships, and the welded stator casings were sumed 
received from the Walkergate works. Fig. 23 * No allowance for proportion of weight of eneret ing 
shows one of the driving motor casings with | «tation. 7 wre 


. aK? . « lrequired per passenger accommodated by 
radar me 1 gt The bene 7p gal asthe various types of old and modern trains and road 
es 8 PP vehicles. 


It is interesting to note the high weight 


required to provide the amenities that railways 
offer for long-distance journeys, such as dining 
cars, corridors, lavatories, luggage accommoda- 
tion, heating, &c. 


On a tube train the weight 





*From “ Histo Presidential 


and Conjecture.” 


; a 
alternators and propulsion motors is also] , caress to the Institution of Automobile Engineers, 








colliery is of more than usual interest. The 


believed to be novel, in that the advantages 
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eal 
r passenger carried is nearly double that per 
gat of the double-deck service omnibus. If 
one accepts the standard of accommodation 
offered by the steam suburban train and the 
road coach a8 being approximately equal, the 
advantage in weight per seat again lies with the 
yoad vehicle. The maximum horsepower avail- 
able per seat in this case is approximately 
rail 1, road 23. The pneumatic-tyred railcar, 
which is used largely in France and has been 
experimented with in the United Kingdom, is 
an interesting intermediate between road and 
rail. Its weight per passenger is better than 
the high-capacity railway train, though not so 
low as the double-deck bus; while its horse- 
wer is as high as 6 per seat, the higher factor 
of adhesion between the pneumatic tyre and 
the steel! rail enabling this power to be used 
without wheel slip, giving a high rate of accele- 
ration. It is, however, not suitable to form 
of a train. 
Table IV gives corresponding figures for 
goods trains and road motor vehicles. 


TaBee IV.—Weight of Goode Vehicles 








Pay- Weight 
load | U.W. | perton 
Type capa- | with of Remarks. 
city. | engine. | payload. 
Tons. | Tons. | Tons. 

1830 mer- 22-5; 19-5 | 0-87 | Test results 
chandise with full load 
train 

Modern 600 510 0-85 | Assumes each 
vacuum- wagon fully 
braked + laden 
goods 150 3-4 Actual average 
train 3 loading 

Modern coal] 780 620 0-8 Assumes every 
train wagon fully 

laden 

Modern 1-25 2-1 1-5 Assumes 0-9- 
petrol van ton average 

payload 

Modern 5 2-75) 0-95 | Assumes 3-2 
petrol lorry ton average 
high sides pay. 

Modern C.I.j) 12°5 6-45) 0-51 Assumes full 
articulated load 
three - axle 
lorry, flat 
body 

















Notres.—The loading of railway wagons with mer- 
chandise is governed more by cubic capacity than weight. 
The average loading of goods motor vehicles is prob- 
ably about 60 or 70 per cent. of rated carrying capacity. 


Disappointment may be felt at the high 
unladen weight of railway rolling stock when 
compared with that of the road vehicle, even 
under conditions of bulk loading most favour- 
able to, and only attainable on, rail. Some of 
the many good reasons advanced for this are :— 


(i) The railway train offers low labour costs 
in handling large loads, e.g., a crew of three 
men can move 1000 passengers or 800 tons of 
material. So as to take advantage of this, 
any railway vehicle has to be capable of 
withstanding the draw-bar pull and buffing 
forces transmitted from the most powerful 
engine on the line through it to the remainder 
of the largest train the said engine can pull. 
The steady value of these loads may be as 
much as 18-20 tons, but under conditions of 
shocks and snatches, such as occur from time 
to time in everyday running, these values 
may rise momentarily to five times this value. 
Otherwise the railway vehicle could be of 
much lighter construction, 

(ii) The steel wheel, the rail joint shocks, 
and flange ferces associated therewith call for 
heavier construction of wheels, axles, framing, 
and body than in the case of soft-tyred road 
vehicles. 

(iii) The general construction of the railway 
vehicles must be strong enough to stand 
shocks caused by the momentum of a large 
number of vehicles moving together at high 
maximum speeds, also to supply a margin of 
safety in collisions and mishaps. 

(iv) Interior woodwork, upholstery, and 
fittings are of a more substantial nature, not 
only to provide for a much longer life than is 
usual in road vehicles, but also to stand a 
greater degree of abuse. 

(v) Railway vehicles spend practically the 
whole of their lives in the open, and are 
designed to run with reliability for periods of 
five to seven years between major overhauls. 


The high weights of railway rolling stock pro- 
duce low maintenance costs and a long econo- 
mical life—four times or more than that of 
the road vehicle. However, further examina- 
tion of the whole question appears to be desir- 
able, and I feel that more will be heard of the 
matter in the near future. 

Generally speaking, in passenger stock pos- 
sible improvements in the ratio of unladen to 
payload weight are neutralised by the increas- 
ing demand for amenities, e.g., on double-deck 
buses the weight per seat has increased by 
about } cwt. in the last twenty years. The 
unladen weight of the goods road vehicle has 
improved since twenty years ago, when ‘in the 
4-6-ton payload group roughly 1 ton of vehicle 
was required for 1 ton of payload; the figure 
now is 10-15 ewt. 

Thermal Efficiency.—The overall thermal 
efficiency (‘‘the net return in work done for 
each unit of heat supplied ’’) of a modern railway 
steam locomotive may approach 11 per cent. 
under the most favourable conditions. Taking 
the whole locomotive stock on varying work 
from day to day, it is appreciably lower than 
this, say, 6 per cent. With the I.C.-engined 
road vehicle, 15 per cent. is probably a fair all- 
round figure to take over a day’s work. Rail- 
way fuel is cheaper than that used on road. 

To sum up, it seems that the railway starts 
with an advantage because it offers a lower 
tractive effort than the road. It gives away 
some of this advantage because it employs a 
greater weight of rolling stock per unit of pay- 
load than is found in road vehicles. It yields 
more of this advantage by using its fuel more 
extravagantly, but regains some advantage 
financially because of the lower rolling stock 
costs and the lower cost of its fuel per heat unit. 

What is the final effect of the combination 
of tractive effort, weight of rolling stock, thermal 


5- | efficiency, and cost of fuel on rail and on road ? 


Taking B.Th.U., fuel cost, and vehicle pro- 
vision, and maintenance cost required to move 
one passenger one mile, the result is :— 


TaBLe V.—Passenger Vehicles 

















Rail. Road. 
i kee ee “Steam 
suburban} Coach. 
B.Th.U. per seat-mile ... oe 700 444 
Fuel cost per seat-mile ... ... ...| 0-005d. | 0-036d 
Interest, depreciation, and repair 
costs per seat-mile see eee} 0°019d. | 0- 048d 
Goods Vehicles 
Vacuum- 
braked 12-ton 
goods lorry. 
train. 
B.Th.U. per ton payload, average} 
i acre! Mar 2800 
Fuel costs per ton payload, average 
1ORGING... © csc sss haz ass aap eee | OP SREd. 











The figures in Tables III, IV, and V obviously 
show only a portion of the whole picture. Some 
give the advantage to the railway, others to the 
road. With fine impartiality, I submit them all. 


Roap DEVELOPMENTS 


It is, I think, reasonable to assume that if a 
greatly increased volume of traffic is going to 
find its way on to the road, far less flexibility of 
movement than now will be permissible. Each 
type of traffic—pedestrian, cycle, horse, heavy, 
and high-speed motor—must be segregated. 
Trunk roads will have to be divided into ‘‘ up ” 
and “ down,” with “‘ slow " and ‘‘ fast ” tracks, 
sidings, laybys, and “fly-over” crossings. 
Signalling will have to reach a far higher degree 
of definition and control than at present, while 
the stopping of vehicles will have to be as care- 
fully controlled as will their movement. 

The railwayman lives in a world of “‘ Safety 
First,” where every movement is controlled by 
rule and signal. It is interesting to him to see 
the element of control now to be found on a few 
of our highways in the shape of the awkward 
three-track or rare four-track roads—traffic- 
operated light signals, service roads, and 
**Good Pull In” and ‘“‘ No Parking ”’ notices. 
I make no attempt to discuss the difficult 








problem of the proper division of function 


between road and rail, but invite your attention 
to a significant fact already pointed out by 
Professor Grant-Robertson. A previous trans- 
port problem of great difficulty—the passage 
of the Israelites through the Red Sea in the 
flight from Egypt—was only solved by the help 
of @ miracle. 








The Engineer and the Nation’s 
Money* 
By ANTHONY VICKERS, M.I. Mech. E. 


FUNDAMENTALLY our peacetime goal is to 
maintain the highest standard of living with the 
maximum freedom of the individual, and this 
can only be obtained with the largest output for 
the minimum effort, i.¢e., the most efficient use 
of field, factory, and mine. Clearly this goal 
cannot be obtained when there are millions of 
unemployed and the means for producing all 
kinds of goods and services are left idle. 

What were the basic reasons for the enforced 
restriction of production in practically every 
country of the world ? The reason why, in the 
pre-war period, this appalling state of affairs 
existed in practically every country was given 
at the Hot Springs Conference last year, when 
it was agreed that :— 

“There has never been nome purchasing power in 
the hands of the people to enable them to purchase all 
that has been produced.” 

If we could determine -why there was not 
sufficient purchasing power, which means, of 
course, insufficient money in circulation, then 
we would be getting at the root of the whole 
problem. On the one hand, there were millions 
of people wanting lots and lots of things and 
with all the capacity to produce them, and, 
on the other hand, the Employment Exchange 
said that no labour was required. The explana- 
tion is, of course, that these millions of people 
had insufficient money, which is just what was 
said at the Hot Springs Conference. 

Broadly speaking, there are three kinds of 
money or means of payment, namely :—Coins, 
notes, cheque or book-entry money known as 
credit. We all know that coins are produced at 
the Royal Mint and notes for the fiduciary 
issue are printed by the Bank of England and 
some of the Scottish banks. However, coins 
and notes represent only a small proportion of 
of the money in circulation and much the most 
is in the form of credit. Look up “ Eneyclo- 
pedia Britannice,” under ‘‘ Money,” and you 
will find the rather surprising statement that :— 

“ Banks lend by creating credit, they create the means 
of payment out of nothing.” 

There is then no limit to the amount of new 
and worthless money that can be created. But 
what gives money some kind of value? The 
answer is that the value of money is determined 
by the amount of goods and services for which 
it can be exchanged. But goods and services 
cannot be produced without work or effort, 
and the biggest factor is the machine. 

This means that there must be a definite 
relationship between :— 


The Volume of Production, P ; 

The Value of Money, X ; 

The Amount of Money in Circulation, M, 
which can be shown by the equation 

P 

a= k™’ 
k being the rate of circulation of money which 
under proper conditions would be constant. 

I still have to show why, when it is physically 
possible to have sufficient money in circulation, 
there was in fact insufficient. But we must 
first consider what are the limiting factors as 
regards the volume of production. Pre-war 
there was no shortage of either man power or 
materials and quantities of machines of all 
kinds stood waiting to be used. The two main 
factors, which I suggest are not fully realised, 
even to-day are the influence of the machine, 
first, on the volume of production and, secondly, 
on the value of money. Full employment in 
peacetime in this machine age will cause a bit 





* Institution.of Mechanical Engineers, January 19th. 





Informal meeting. Extracts from opening remarks. 
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more to be produced every year than the year 
before. Now, obvious as it may be to most 
people, fields, factories, and mines produce 
goods, but they do not produce money, and 
therefore if the amount of money remains the 
same, its value must increase. Now this is 
where we strike another very unfortunate 
thing, because nine people out of ten say that 
it is a good thing for money to increase in value 
and buy more. From 1920 to 1933 money 
became steadily more valuable, things became 
cheaper and cheaper until farmers were burning 
wheat, fishermen throwing herrings back into 
the sea, and production was either being 
restricted or destroyed—the world was at the 
depths of the greatest slump. 

Let us take some figures to illustrate the 
point. If you are a brickmaker and your costs 
are 90s. per 1000 with a selling price of 100s. per 
1000, everything is all right. But if money 
increases in value by 25 per cent., as so many 
people would like, because they have never 
really thought about it, it means that you will 
have to produce 1250 bricks for 100s., or, in 
other words, the price has fallen to 80s. per 1000 
because money buys more. You are now in the 





about to commence. This, then, is the time, 
perhaps in 1950, when the nation’s working 
capital must be increased by positively injecting 
new money into circulation by working to the 
best advantage to the community. Only in so 
doing can a stable price level be maintained. 

The main problem for Parliament will then 
be to decide through what channels this newly 
created debt-free money is to be injected. 
Never again let it be asked, ‘‘ Where is the 
money to come from?” but “‘ Have we the 
man power and the materials ? ”’ 

To achieve the object of full employment in 
this machine age, it will either be necessary to 
have nationalisation of industry and commerce 
or to put into practice what was so clearly 
stated in 1935 by Mr. Mackenzie King, Prime 
Minister of Canada, when he said :— 

“Until the control and issue of money and credit is 
restored to the Government and recognised as its-most 
conspicuous and sacred responsibility, all talk of the 


sovereignty of Parliament and of Democracy is idle and 
futile.” 


This would mean having a central bank, but 
the joint stock banks would continue their 
excellent service to industry as at present, 





—_— 
——— 


ring A is engaged with its corresponding thregq 
As it is screwed home the valvesare progressive), 
opened against their springs until the full-bor, 
flow is once more obtained. 

Features which are stated to have received 
particular attention have been a smooth-flow 
path when coupled without constriction anq 
with the minimum change of direction, a clea 
breaking action without dripping and with no 
air inclusion on reconnecting, and adaptabilit 
of the basic design to differing requirements a, 
regards size, screw threads and external; 
generally. A range of sizes between tin. ang 
8in. equivalent bore is catered for, but the 
makers state that they are ready to undertake 
couplings up to 12in. bore or even larger. The 
material of which the coupling is made varies 
to suit the purpose—light alloy for aircraft oy 
gunmetal being the normal selections, while 
stainless steel is recommended for certain special 
applications, such as chemicals or liquids for 
human consumption. Synthetic rubber facings 
are used on the internal valves, and are easily 
renewable. The example illustrated shows 4 
normal screw thread as the means of connection, 
but bayonet fittings and other quick-release 
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SELF-SEALING PIPE 


awkward position that unless you reduce your 
costs below 80s. you will go bust. There are 
three alternatives :—To increase your output 
per machine. This is useless if you cannot sell 
the increased amount. To reduce the quality 
of the bricks, which is clearly a bad thing. 
To economise in every direction and reduce 
wages and salaries, which is orthodox. 

If you fail to become creditworthy your 
banker will not unnaturally insist on repayment 
of his loan, which will reduce the amount of 
money in circulation and depress still further 
the price level unless a new borrower can be 
found. When prices are falling, however, pro- 
ducers do not wish to borrow, and so more and 
more become uncreditworthy, more money is 
forced out of circulation, and the number of 
unemployed steadily increases. 

It is therefore just as dangerous for money 
to become more valuable as to become less 
valuable. Clearly the right thing, the common- 
sense thing, which is gradually being recognised, 
is to keep the value of money or price level 
stable in time of peace, once supply has caught 
up with demand. When all is said and done, 
money was intended to be a measure of value 
as well as a convenient medium of exchange, 
and. therefore why should it not be a stable 
measure like a ton or a yard ora pint ? Turning 
to the formula again, if P is increased due to the 
effect of full employment in this machine age, 
then M must be increased if X is to remain 
stable. 

Immediately after the war, in this country 
there will, relatively, be too much money in 
circulation and too little goods; but as men 
and women are demobilised and production 
turns over from war to peace, so the amount of 
goods and services will increase and the price 
level will fall. This is just what happened after 
the last war, and during this period there will 
be more jobs than man power to fill them. The 
time, however, will come when the value of 
money will have increased due to expanding 


COUPLING 


subject only to their not being able to create 
further new money. Distribute it or canalise 
it, yes; but create it, no. This would be the 
function of the central bank, whose primary 
duty would be to create just sufficient new 
money to maintain a stable price level with full 
employment. 

How is this injection process to be done ? 
It can be done by injecting money into the pro- 
duction of housing, pensions, education, com- 
munications, Service pay, land reclamation, &c., 
as the Government might decide. 








Self-Sealing Pipe Coupling 





WE illustrate herewith a new self-sealing pipe 
coupling for use with systems carrying liquids 
or gases at pressures up to 200 lb. per square 
inch. The coupling is intended for fitting in the 
pipe line after the manner of a normal union 
connection, and enables the line to be broken 
and remade without loss of the contents or the 
entry of air or dirt. In effect, it combines in 
one unit the means of coupling the line and a 
pair of automatic valves which seal off the two 
ends as they are uncoupled. One of the import- 
ant advantages would seem to be the removal 
of risk through casual spillage where highly 
inflammable or corrosive fluids are in question. 
As the outer ring A is unscrewed, the springs 
B and C extend and combine to press the halves 
of the coupling body apart. Thus the fluid path 
gradually narrows until the rubber valve faces 
D and E simultaneously come to rest on their 
seatings, against which they continue to be 
firmly pressed by the springs. Another turn or 
so of the ring A disengages it from the thread 
on which it runs, and the two parts of the 
coupling are free, each presenting a blank end 
at the parted joint. When the two parts of 











ARRANGEMENT OF COUPLING 


methods have been employed where the pres- 


of coupling and uncoupling is not rormally 
high. 

The coupling is made by the Exactor Control 
Company, Ltd., 14, Berkeley Street, London, 
W.1. 








British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each epecifi- 
cation is 28. 3d. post free, unless otherwise stated. 





STOCK CONTROL AND STOREKEEPING 


No. 1100, Pt. 5—1944. This booklet is one pre- 
pared by the Institution in its ‘‘ Office Aid to the 
Factory ”’ series, which has been undertaken with 
the approval of the Ministry of Production. Whilst 
this particular booklet is broadly applicable to all 
industrial undertakings, it is designed mainly for 
the smaller firm, and the procedures sted are 
therefore on the simplest basis. It must be realised, 
however, that they need adaptation to individual 
circumstances. The booklet gives recommended 
procedures for the various departments concerned, 
for the organisation of the clerical system (with an 
explanatory flow chart), and appendices of general 
hints and relevant points relating to the training of 
staff for stores work. Price 2s. post free. 








‘* ArveR DEMOBILISATION.’’—A booklet, outlining 
the plans of the company for the reinstatement of 
its serving personnel, has recently been sent to all 
employees of Crompton Parkinson, Ltd., at present 
in the Forces. It gives particulars of schemes for 
retraining, rehabilitation, and rates of remunera- 
tion, and also a brief questionnaire, the answers to 
which will give further guidance to the company in 
completing its plans for the reinstatement of those 








production such that unemployment is again 





the coupling are again brought together the 





who wish to return to its service. 


sure of the pipe line contents at the actual time 
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The prices quoted herein relate to bulk quantities. 


Development of the Tinplate Industry 

A statement regarding the future of the 
tinplate industry was issued on January 28th by 
the President of the Board of Trade, Mr. Hugh 
Dalton. It was Mr. Dalton’s intention to make this 
announcement in South Wales, but he had unavoid- 
ably to postpone his visit. In his statement, Mr. 
Dalton said that for some time past he had been in 
close touch with representatives of the Welsh tin- 
Jate industry regarding their plans for the future, 
and had been urging upon them the need to select 
the sites for the new modern plants which everyone 
agreed were necessary if the industry was to make 
its proper contribution to the economic life of South 
Wales and to our post-war export trade. He 
was glad to say that Mr. E. H. Lever had now 
informed him that Richard Thomas and Baldwins, 
Ltd., Guest, Keen and Nettlefolds, Ltd., Briton 
Ferry Steel Company, Ltd., and the Llanelly Steel 
Company were collaborating with a view to the 
erection of a hot strip mill for tinplates and sheets 
at Port Talbot, and that it was hoped that other 
firms might also see their way to participate. Mr. 
Dalton continued that Mr. Lever had assured him 
that though there were technical, financial, and 
administrative problems still to be solved, the 
project was being energetically pursued. The 
question of cold reduction plants was also receiving 
very active consideration. Modern trends in the 
United States had led to an increase in the size of 
the smallest economic cold reduction unit, especially 
for tinplates. The conversion of this trade, therefore, 
to modern methods would almost inevitably involve 
some further grouping of existing firms, and this 
was being closely studied. One of the new cold 
reduction plants would, unless some insuperable 
technical or economic difficulty was encountered, 
be located in the Lianelly area. Mr. Dalton added 
that he would continue to keep in close touch with 
Mr. Lever and his colleagues regarding further 
developments. Port Talbot and Llanelly were both, 
in his view, excellent sites for these new plants, 
which would fit very well into the pattern of post- 
war industry in South Wales and Monmouthshire. 
He was determined to do everything in his power 
to secure a balanced distribution of industry 
throughout this area, and to prevent any return 
to the bad old days of trade depression and mass 
unemployment. Much was being done, and still 
more was being planned, to bring new industries 
into this area, but it was equally important to 
promote the efficiency and = agp J of the pre-war 
basic industries of South Wales, of which the tin- 

plate industry was one of the most important. 


The Pig Iron Market 


There is not much alteration in the state 
of the pig iron market. The allocations of pig iron 
at present being made by the Control are strietly in 
line with current production of the furnaces, and 
consumers are consequently unable to accumulate 
any appreciable stocks. Supplies to the foundries 
are, however, sufficient to enable them to meet the 
present demand for castings. Recently, the general 
engineering and jobbing foundries have increased 
their activity, mainly because of castings required 
for special purposes connected with the war effort. 
This increase, however, does not appear to be on a 
large scale. The general foundries are taking up 
moderate tonnages of low and medium-phosphorus 
pig iron. No improvement has occurred in the 
hematite position. It appears unlikely at the present 
that increased quantities of this © will be made 
available, especially as restrictions remain upon 
imports of hematite ore. The busier state of the 
light castings foundries continues and their pro- 
duction is now on a bigger scale than it has been for 
several months past. Supplies of high-phosphorus 
pig iron to these foundries are being maintained at 
a good level. Users of forge pig iron are, for the 
most part, able to obtain quantities sufficient to 
their needs. Supplies of ganister and limestone are 
good, although recent severe weather has resulted 
in some transport delays. The coke situation does 
not appear to have deteriorated further, and the 
foundries continue to receive their supplies as regu- 
larly as possible. Lately, improved conditions have 
been evident in the market for ferro-alloys. Most 
grades of alloys are experiencing a more active 
demand and are being taken up in larger quantities. 


Scotland and the North 


The Scottish iron and steelworks continue 
to meet consumers’ needs without being employed 
to their full capacity. With the smaller demand, 
and taking into account the holiday period, the 
total output of the producers during the past month 
is likely to be lower than for some time. Although 
iron and steel for purposes connected with the war 


Export quotations are f.o.b. steamer 


effort is now being called for in reducing quantities, 
it is considered advisable to keep the industry on a 
wartime basis and not to permit a transition to 
peacetime production too quickly. Some sections 
of the steel industry are, however, well provided 
with business at the present time, although others 
find that new orders are coming in slowly. Busy 
conditions prevail at the sheet works and large 
quantities of light-gauge sheets are in active demand 
for a variety of purposes. This demand seems likely 
to continue, and will doubtless become more marked 
when the steel housing programme takes effect. 
Many of the current orders are for galvanised sheets, 
but the problem of labour supply makes it difficult 
for these sheets to be produced in large quantities. 
The re-rolling mills are only moderately well 
employed, and new orders to them are not plentiful. 
The demand for small bars has declined, and business 
in reinforcing rods and hoops is now somewhat 
restricted. The plate works are not very busy and 
are well able to continue deliveries to the locomotive 
and wagon builders, who, at present, provide a 
good proportion of their orders. There is little 
improvement in the request for ship plates. Steel 
rails continue to be taken up in good quantities and 
the active demand for colliery material of various 
descriptions is still in evidence. Business in the 
Lancashire steel industry appears to be maintained 
on a moderate scale. In most cases delivery is 
easier to obtain. Some good quantities of plates are 
being taken up by locomotive builders and boiler- 
making firms and there is a fair demand for mild 
steel bars of various diameters. In the market for 
semi-finished steels the wire industry continues to 
provide a large proportion of business and is taki 
up wire rods and billets in good quantities. The 
call for shell steel is also maintained. Business in 
special alloy steels has shown no improvement in 
recent weeks, and there is at present only a small 
demand for them. The iron and steel plants on the 
North-West Coast are actively engaged and most 
descriptions are in constant demand. 


The North-East Coast and Yorkshire 


Business in the North-East Coast iron and 
steel industries is maintained at a moderate level, 
but the current demand is not sufficient to occupy 
all the producing capacity. The majority of the 
present output is required for Government purposes, 
but contracts of this category are now smaller, and 
the amount of civilian business is not very great. 
Makers look forward to the resumption of export 
business and a consequent increase in the activity 


employed in working off contracts placed for the 
current period, but new business is not reaching 
them so readily as it was a few months ago. They 
continue, however, to take up good quantities of 
billets and blooms, and they are also absorbing a 
certain amount of defective material. The sheet 
mills still have a considerable volume of business 
in hand. The emphasis remains on sheets of light 
gauges, and there is little call at present for the 
heavier sizes. There is little increase in the output 
of galvanised sheets, as only small quantities of 
black sheets can be made available for galvanising, 
and the shortage of labour presents difficulty. The 
plate mills are only moderately employed, the main 
portion of their business coming from locomotive 
and wagon builders and from some of the boiler- 
makers. Business in heavy structural material is 
on a very smali scale, but there is a maintained 
demand from colliery undertakings for large quan- 
tities of props, arches, and roofing bars. The 
renewed request for shell steel is also providing a 
fair number of orders. The Yorkshire iron and 
steel industries have recently shown some increased 
activity. War requirements, especially for shell 
steel, are again providing a fair amount of employ- 
ment. Generally, the basic steel makers have a 
good number of contracts in hand, although they 
are not on the same scale as that which prevailed 
earlier in the war. There is also a demand for a 
moderate output of acid-carbon steel, and makers 
are comfortably situated for supplies of raw material. 
The wire mills absorb good quantities of rods, and 
sheet makers are also well provided with orders, 
principally for light-gauge” sheets. Locomotive 
builders are providing the iron and steel industries 
with increasing business, and the collieries require 
good tonnages of various steel equipment for main- 
tenance and renewal work. An active demand for 
the cheaper grades of alloy steel persists, and there 
is now some demand for stainless steel from the 
cutlery manufacturers. This, however, has not yet 
reached a large proportion. With the easing of 
restrictions upon the export of certain products the 








lighter steel industries show indications of increasing 
activity. ; 


of available plant. The re-rolling mills are steadily | g 





Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


The Midlands and South Wales 


The Midlands iron and steel industries are 
experiencing fairly good trading conditions, although 
no noticeable increase in the demand for their 
products has occurred in the last few weeks.- The 
renewal of some contracts concerned with armaments 
requirements has caused additional employment in 
some works, and there are indications of a slight 
increase of production allocated to civilian needs. 
There is, however, capacity available for a greater 
flow of orders than is at present reaching the iron 
and steel industries here. As in other districts, the 
Midlands sheet works are having a busy period, and 
their orders will doubtless keep them well occupied 
for the remainder of the current period. Light sheets 
are in great demand, and recently there has been 
some increase in the production of galvanised sheets. 
The re-rollers are moderately well employed in work- 
ing off existing contracts, but new business is not 
now reaching them so rapidly as it was. They con- 
tinue to take up good quantities of semis, and 
defective billets have lately been an active feature 
of the market. The plate departments are by no 
means fully employed, but the locomotive industry 
continues to absorb fair tonnages. The request for 
heavy structural steel is still small, but the collieries 
are providing some good orders in their demand for 
props, roofing bars, and similar material. In special 
steels the market remains quiet. The finished iron 
industry continues to find a reasonable amount of 
work. At present the demand for Crown bars 
appears to be rather variable, but the producers of 

os. 3 and 4 quality bars are handling good con- 
tracts. The more active conditions noted recently 
in the South Wales iron and steel industries appear 
to be maintained. The demand for certain descrip- 
tions of steel has become more insistent in the past 
few weeks. Considerable quantities of steel billets 
are being regularly called for, thus providing pro- 
ducers with active employment. The plate mills 
are busier, and some increase is to be noted in the 
demand for heavy structural steel. The sheet works 
are very well employed and there is no relaxation 
of the demand being made upon them. Some 
improvement in the tinplate market may be noted 
and fairly substantial business has been transacted 
in recent weeks. Most consumers have now com- 
pleted their purchases for the first period, and orders 
for delivery in the second period are being con- 
sidered. 


Tron and Steel Scrap 


Business in the iron and steel scrap markets 
in most districts has been of a moderate character 
uring recent weeks. The restriction on railway 
transport in certain areas has now been removed, 
thus imparting some improvement to the scrap 
situation. Truck labels are being issued rather more 
liberally, and many of the steelworks are eager to 
take up good quantities of heavy mild steel scrap in 
furnace and foundry sizes. Light material is not, 
however, in great demand and supplies are plentiful. 
Mild steel turnings are absorbed readily, but at 
present these are not available in such quantity as 
they were a few months ago. Merchants have no 
difficulty in clearing their supplies of bundled steel 
scrap and hydraulically compressed steel shearings, 
as there is a brisk demand for these descriptions in 
most districts. Producers of compressed basic 
bundles are finding a more active demand for their 
outputs and the presses are well occupied. There is 
not much improvement in the disposal of acid- 
carbon scrap, but better trading in high-speed steel 
scrap has lately been evident. Business in mixed 
wrought*iron and steel scrap of heavier grades is 
showing some tendency to improve, but there is 
little demand for the lighter qualities. In some 
districts there is a scarcity of light cast iron scrap, 
but heavy cast iron scrap, in large pieces and 
foundry sizes especially, is taken up fairly readily in 
good quantities. .The brisk demand for cast iron 
machinery scrap of good quality does not appear to 
have lessened. The request for cast iron borings 
continues to be active, and most of the available 
quantities are absorbed by the chemical works. 
There is a fair amount of business passing in wrought 
iron scrap, the heavier grades of this description 
finding the keenest demand. The request for 
malleable iron piling scrap is moderate and the 
supplies available seem to be adequate to meet it. 








THE Late Mr. H. H. SumMers.—We record with 
regret the death at Harrogate on January 24th of 
Mr. Henry Hall Summers, president of John 
Summers and Sons, Ltd. Mr. Summers, who was 
eighty years of age, was actively associated with his 
firm for many years, and was well known throughout 
the iron and steel industries. 
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Sunday, Feb. 11th.—Lonpvon GRapuatss : 12, Hoban, 
lace, S.W.1. ‘‘Case and Surface Hardening” 
Notes and Memoranda for ie. Sa : 

Institution of Civil Engineers 

Tuesday, Feb. 6th.—STRucTURAL AND Burtorng Eve; 
NEERING Division: Great George Strect, §,W.) 
Rail and Road special duty. Mr. Blakiston is President of the Bg og. — Masts,” J. L. By 
Sourmean Rattway Coxsmon.—A _collision| Vo" tenga of tho: Tantiete of Baia Monday, Feb. 12th—N, IRELAND Ass0c.: Queen’; 


occurred at Esher on the Southern Railway on 
Sunday evening, January 28th, when the 7.57 p.m. 
electric train from Waterloo to Portsmouth ran into 
the rear of the 7.48 p.m. Waterloo to Bournemouth 
steam train. There was one fatal casualty and 
between twenty and thirty passengers received 
injuries. 

G.P.O. PreTroL aND RuBBER Economy.—The 
red postal vans of the G.P.O. have cut their yearly 
mileage from a pre-war 115,000,000 to 92,000,000 
during the past twelve months, thereby assisting 
the petrol and rubber economy campaigns. There 
are nearly 8000 vans.employed on postal work. 
Besides the red vans, the G.P.O.’s motor fleet has 
about 10,000 other vans for engineering work and 
the carri of stores. The total annual mileage 
covered by all Post Office vans exceeds 170,000,000. 


Tar SurracE Dressines.—In Wartime Road 
Note, No. 8, ‘‘ Recommendations for Tar Surface 
ings,” which has just been issued by the 
Road Research Laboratory of the Department of 
Scientific and Industrial Research, the reeommenda- 
tions given in Wartime Road Note No.-1 are revised 
and extended. The original recommendations for 
surface dressings on bituminous roads have been 
retained, but the text has been revised to conform 
with the new B.S. Specification for Road Tars. The 
recommendations for ing concrete surfaces 
have been enlarged and new sections have been 
added for waterbound macadam and -wood block 
surfaces. An appendix gives recommendations for 
special surface dressings, chiefly for aerodrome 
runways, using wood chippings or darkened sand in 
place of stone. Copies of the Note may be obtained 
from H.M. Stationery Office, price 6d. 


Miscellanea 

Controt or Twist Dritts.—The Ministry of 
Supply announces that, in view of the greatly 
improved supply position of high-speed steel twist 
drills, it has been decided that there is now no longer 
any necessity to continue the Control of Machine 
Tools (Twist Drills) (No. 1) Order, and accordingly 
it has been revoked. It has also been decided that 
there is no longer any necessity to continue the 
operation of the twist drill allocation centre, which 
was set up to work in conjunction with the licensing 
scheme. This centre will cease to function on 
February 16th, and buyers may then revert to their 
normal sources of supply with which they were 
accustomed to deal prior to the inception of the 
centre. 

InppstRiaL] «= ELEcTRIcCAL = Equipment.—The 
Minister of Supply has made the Control of Indus- 
trial Electrical Equipment (No. 3) Order, 1945, 
which came into force on February Ist. This Order 
exempts the acquisition and disposal] of all used 
industrial electrical equipment from the licensing 
requirements imposed by the Control of Industrial 
Electrical Equipment (No. 1) Order, 1943, and as 
varied by the No. 2 Order, 1943. Particular atten- 
tion is drawn to the fact that the exemption covers 
used equipment only and that the licensing require- 
ments will continue to apply to new industrial 
electrical equipment. Copies of the Order may be 
obtained from H.M. Stationery Office, York House, 
Kingsway, W.C.2, price 1d. 

Tue Bristow “ BRaBazon,” Type I, ArRcRAFT.— 
In the second part of our review of ‘‘ Aeronautics 
in 1944,” published in our issue of January 12th, 
we stated that the Bristol Aeroplane Company’s 
100-ton liner of the ‘“‘ Brabazon,” Type I, class 


“* will be driven either by jet propulsion or by eight | s 


Napier ‘Sabre’ engines.” The information on 
which we relied for this statement was not supplied 
by the Bristol Company, but came from a source 
which we had every reason to consider trustworthy. 
Unofficial reports state that the Bristol Company is 
now producing an eighteen-cylinder engine, known 
as the “‘ Centaurus,” capable of developing between 
2000 and 3000 H.P. It seems reasonable to suppose 
that engines of this type will, in all probability, be 
chosen for the new air liner. . 


Personal and Business 


Mr. W. McMrnniacte and Mr. J. W. Hair have 
been appointed directors of the Middle Dock and 
Engineering Company, Ltd. 

Mr. J. Braxiston, A.M.I. Mech. E., of Modern 
Foundries, Ltd., subsidiary company of William 
Asquith, Ltd., Halifax, has been granted leave of 


Tuesday, Feb. 6th—W. ScoTtanp Brancn: 39, Elm- 


Monday, Feb. 12th.—LxEeps Branocu: Great Northern 


To-day, 


Tuesday, 


Foundrymen. 


THE MINISTER OF FUEL AND PowEr has appointed 
Professor J. M. Mackintosh a member of the Fuel 
and Power Advisory Council. 


Mr. E. B. Preston has been appointed manager 
of the London office of C. A. Parsons and Co., Ltd., 
in place of Mr. A. M. Ranft, who has resigned on the 
grounds of ill-health. 


THe $Etecrriciry COMMISSIONERS have 
announced the retirement of Mr. R. T. G. French, 
who has been Secretary to the Commissioners since 
their appointment in 1920, and the appointment as 
Secretary of Mr. A. E. Marson, the former Assistant 
Secretary. Mr. C. J. Hornsby has been appointed 
Assistant Secretary. 


THE ELEcTRIcITy COMMISSIONERS announce the 
retirement,on January 15th, of Mr. R. T. G. French, 
C.B.E., who has been Secretary to the Com- 
missioners since their appointment in 1920, and the 
appointment as Secretary of Mr. A. E. Marson, 
M.B.E., the former Assistant Secretary. Mr. C. J. 
Hornsby has been appointed Assistant Secretary. 


Detco-Remy anp Hyatt, Ltd., announce that 
Mr. G. Keith Drew has resigned his position as 
sales director to take up a similar appointment with 
Frigidaire, Ltd. Mr. G. E. Wright has been 
appointed secretary and Mr. S. H. Blazey chief 
engineer of Delco-Remy and Hyatt, Ltd., and both 
have been elected directors. Mr. C. H. Charles has 
been appointed general sales manager. 


THe SovuTHERN Raitway has appointed Mr. 
Charles M. Cock as deputy to Mr. A. Raworth, the 
company’s chief electrical engineer. Mr. Cock 
holds the position of divisional transportation 
(operating) superintendent in charge of the Bombay 
Division of the Great Indian Peninsular Railway. 
He will take up the position with the Southern 
Railway following his return from India. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Engineer Surveyors’ Association 

To-day, Feb. 2nd.—Guascow Branco: 39, Elmbank 
Crescent, Glasgow. ‘‘ Electrical'Testing in Quarries,” 
G. 8. Rough. 8 p.m. 


Glasgow University Engineering Society 
Thursday, Feb. 8th—James Watt Engineering Labora- 
tories, The University, Glasgow. ‘‘ Fluid Couplings,” 
H. Sinclair. 6.30 p.m. 


Institute of British Foundrymen 

Saturday, Feb. 3rd.—Lancs Brancu: Engineers’ Club, 
Albert uare, Manchester. ‘“‘The Immersion 

Pyrometer in the Cast Iron Foundry,” R. C. Tucker. 


3 p.m. 
Testo, Feb. 6th—Burniey Section: Municipal 
College, Ormerod Road, Burnley. ‘‘ Gravity Die 
Casting,” A. R. Palmer. 7.30 p.m. 
Friday, Feb. 9h.—MippLEsBROUGH Branox : Cleveland 
Technical College, Middlesbrough. ‘‘ Moulding 
Sands and Gases in Relation to Casting Defects,” 
G. W. Nicholls. 7.30 p.m. 
Saturday, Feb. 10th.—Scorrish Brancu: Royal Tech- 
nical College, Geo: Street, Glasgow. ‘‘Some 
Aspects of Light Alloy Foundry Practice,” M. R. 
Hinchcelifie. 3 p.m.—West Ripine_ Branca: 
Technical College, Bradford. ‘‘ Aluminium-Bronze 
Alloys: Their ences Use and Characteristics,’ 
N. C. Ashton. 6.30 p.m, 


Institute of Welding 


bank Crescent, Glasgow. ‘‘ Experiments on the 
Effect of Residual Stress on the Strength of Welded 
Construction,’ Dr. J. Orr. 6.30 p.m. 


Station Hotel, Leeds. ‘‘ The Aim in Welding: One 
Quality—The Best,’’ E. Fuchs. 7 p.m. 


Institution of Automobile Engineers 

Feb. 2nd.—Guiascow GrapvuatTes: Inst. of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘‘The Effect of Accuracy on Engine 
Performance,” J. C. Morrison. 7.30 p-m. 

Feb. 6th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘‘ Petrol or 
Diesel ?” Commr. (E) C. W. Chapman, R.N.V.R. 


University, Belfast. ‘‘ Thin-Curved Shells in Lg 
Span Roof Construction,” H. G. Cousins. 6.15 M4 

Tuesday, Feb. 13th.—Manritime ENGINEERING Divigioy, 
Great George Street, Westminster, 8.W.). “ Two 
New Quays at Tyne Dock, South Shields,” 4. ‘a 
Harvey. 5.30 p.m. 


Institution of Electrical Engineers 

Monday, Feb. 5th—MeErsey anp N. Wates Centp. 
Royal Institution, Colquitt Street, Liverpool 
“Organisation of Industrial Electrical Maintenance,” 
J.C. B. Nicol. 5.30 p.m. y 

Wednesday, Feb. 7th—Rapvio SECTION: Savoy Place 
Victoria Embankment, W.C.2. ‘“‘ Aerials for Use on 
Aircraft : A Comparison Between Fixed and Trailj 
Types on the 900-Metre Wave Band,” C. 1. Boyill, 


.30 p.m. 

Thursday, Feb. 8th.—INsTALLATIONS SECTION : 
Place, Victoria Embankment, W.C.2 
Development of Motor Control Gear,” D. Rudd, 


5.30 p.m. 

Monday, Feb, 12th.—N.E. Centre: Neville Hall, West. 
gate Road, Newcastle-on-Tyne. ‘‘ A Survey of the 
a of Post-War Television,” H. J. Edwards, 

15 p.m. 

Tuesday, Freb. 13th.—LonpDON STUDENTS: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ The Cathode Ray 
Tube and its Applications,” Dr. W. Wilson. 6.30 p.m, 


Institution of Mechanical Engineers 
To-day, Feb. 2nd.—Scorrish Brancn: Technical 
College, Aberdeen. ‘‘ Mechanical Engincering in 
the Shipyard,” J. Foster Petree. 7.45 p.m. 
eb. 3rd.—Scotrish BraNncu: Technical 
“‘Mechanical Engineering in the Ship. 
yard,’ J. Foster Petree. 7.30 p.m. 
Monday, Feb. 5th—N.E. Branco: Mining Institute, 
Neville Hall, Newcastle-on-Tyne. ‘* Mechanical 
Engineering in the Shipyard,” J. Foster Petree. 


Savoy 


6 p.m. 
Thursday, Feb. 8th.—SouTHERN Brancn: Royal Air. 


craft Establishment, Farnborough.  ‘‘ Applied 
Research,” Dr. H. R. Ricardo, 7.30 p.m. 
Friday, Feb. 9th.—E. Miptanps Branca : Lincoln Tech- 


nical College, Lincoln. 


“‘ Apprenticeship Training,” 
B. P. Cooper. 7 p.m. . 


Monday, Feb. 12th.—Miptanp GRapvATEs: Victoria 
Hotel, Wolverhampton. ‘“‘ Some Marine Engineering 
Developments Between the Two Wars,” J. Y. 
Williamson. 7 p.m. 

Iron and Steel Institute 

Thursday, Feb. 8th.—Workman’s Hall, Ebbw Vale. 
** Blast-Furnace Design, Operation, and Problems,” 
G. D, Elliot. 6.30 p.m. 

Junior Institution of Engineers 


To-day, Feb. 2nd.—39, Victoria Street, 8.W.1. ‘‘ The 
Wellpoint De-Watering System,” Major R. G. 
Attwood. 6.30 p.m. 

Saturday, Feb. 3rd.—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘ Factory Mauagement,” F. Burgess. 


2.30 p.m. 
Wednesday, Feb. 7th.—Miptanp Section: James Watt 
Institute, Great Charles Street, Birmingham. 
‘** Possibilities of Light Alloys in Engineering,” 
A. Russell. 6.30 p.m. . 
Friday, Feb. 9th.—39, Victoria Street, 8.W.1. ‘‘ The 
Heston and Isleworth Sewage Works,” C. G. 
Hawkins. 6.30 p.m. 


Manchester Association of Engineers 

Friday, Feb. 9%th.—Engineers’ Club, Albert Square, Man- 
chester. ‘‘ Batch Production and its Effect on 
Choice of Manufacturing Plant,” T. P,. N. Burness. 
6.30 p.m. 


Manchester Mining and Geological Society 
Tuesday, Feb. 13th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2. ‘‘ Research Work on Roof 
Control,” A. Winstanley. 2.45 p.m. 


Newcomen Society 

Wednesday, Feb. 14th.—Institution of Civil Engineers, 
Great George Street, S.W.1. ‘‘ Norris Locomotives 
in England,” P. C. Dewhurst; and ‘“ Early Rail- 
ways of the Ellesmere and Montgomeryshire 
Canals, 1794-1914,” A. Stanley Davies. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, Feb. 9th.—Mining Institute, Neville Hall, West- 
gate Road, Newcastle-on-Tyne. ‘‘ Diesel Propelling 
Engines: A Comparison of Some Alternative 
Arrangements,” C. C. Pounder. 6 p.m. 


Royal Institution of Great Britain 
To-day, Feb. 2nd.—21, Albemarle Street, W.1. ‘‘ Metal 
Crystals and Crystal Strength,”’ E. N. da C. Andrade. 


5 p.m. 
Friday, Feb. 9th.—21, Albemarle Street, W.1. ‘ Archi- 
tecture: A Study for Everyman,” Walter H. 
Godfrey. 5 p.m. 
Sheffield Society of Engineers and Metallurgists 
Saturday, Feb. 3rd.—Institution of Municipal and County 


ngineers, Town Hall, Sheffield. ‘The Road Plan 
for the Central Area of Sheffield,” J. M. Collie. 


2.30 p.m. 
Society of Engineers 

Monday, Feb. 5th.—Geological csayy Burlington 

House, W.1. Presidential Address, Frank Parfett. 
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Electrical Equipment for Post-War 
Development 


In a circular letter addressed to all autho- 
rised electricity undertakings and ther chief 
electrical engineers or managers, the Electricity 
Commissioners suggest that it would be of great 
assistance in maintaining employment at the 
highest possible level on the conclusion of 
hostilities if undertakers could now proceed to 

Jace advance orders for equipment which will 
be needed for post-war developments, such as 
meters, switchgear, and transformers which may 
be required within the first twelve or eighteen 
months after the end of the war. Last year, we 
may recall, the Commissioners asked for an 
estimate of works on a five-year basis, which 
undertakers might propose to carry out on the 
termination of the war in Europe. Although 
the Commissioners are not in @ position to give 
any indication as to what extent it may be 
possible for such programmes to be approved 
in whole or in part, they assume that most 
undertakers are likely to require certain quan- 
tities of equipment. Production capacity will 
vary in the different districts, according to the 
outstanding war production requirements, but 
the Commissioners are advised that firms 
located in the following areas are more likely 
to give deliveries within a reasonable time :— 
The main industrial belt of Scotland, Dundee ; 
Tyneside, Teesside, and County Durham ; 
West Cumberland ; and South Wales, including 
Monmouthshire. The hope is expressed that 
orders for essential equipment can be placed 
with firms in the above-mentioned areas. The 
Commissioners will be prepared favourably to 
consider authorising the acquisition of any 
controlled materials which may be necessary. 
The idea, it is pointed out, is to assist the main- 
tenance of continuous employment in electrical 
works, and it does not imply that there can be 
any relaxation for the time being of the present 
restrictions on new development or the con- 
necting up of new customers. These matters, 
however, are being kept continually under 
review. The Commissioners are prepared to 
consider applications from undertakers for 
consent to borrow money or to use surplus 
revenue for buying essential equipment, but 
undertakers should not enter into any commit- 
ments for which they would require such 
consent until it has been obtained. 


The Water Bill, 1945 


On Friday of last week, February 2nd, Mr. 
Willink, the Minister of Health, introduced into 
the House of Commons, the Water Bill, 1945, in 
which is embodied the proposals of the Govern- 
ment issued in the White Paper, “A National 
Water Supply,” summarised in our issue of 
April 28th, 1944. As a preliminary, the Rural 
Water Supplies and Sewerage Act of 1944, 
which will make grants of £15,000,000 towards 
the cost of post-war extensions of piped water 
and sewers in rural areas, was passed in July 
last. The main proposals of the Bill may be 
summarised as follows :—Central responsibility 
for water policy to be the function of the 
Minister of Health, and the Central Advisory 
Water Committee to be reconstituted as a 
statutory body ; the general framework of the 
existing local organisation of water supplies 
will be retained, but default and directing powers 
of the Minister are strengthened ; the amalga- 
mation of undertakings and joint action are to 
be encouraged, and, if necessary, enforced, in 
order to secure efficiency and economy; the 
giving of bulk supplies by one undertaker to 
another will be, if necessary, enforced ; special 
steps are to be taken to protect water resources, 
especially underground water, against misuse, 
waste, and pollution, and penalties are pro- 
vided for pollution of water used for human con- 
sumption; statutory undertakers are to be 
enabled to take water from rivers and streams 
on reasonable conditions, and to acquire land 
by agreement or compulsorily, subject to proper 
safeguards. The Bill is to be operated by a 
simplified system of Ministerial Orders, and, as 


A Seven-Day Journal 


means of Provisional Orders; industry and 
agriculture are to be given the right to demand 
water on reasonable terms and conditions. The 
Bill proposes that the present law should be 
altered to require a local authority to ensure 
that mains are brought, where practicable, to 
a suitable point which will allow a house to be 
connected at a reasonable cost, and that, 
wherever practicable, a piped supply is brought 
into the house. At the present time the law is 
satisfied if a supply of wholesome water, which 
may be a well, is within reasonable distance of 
the house. Finally, the Bill consolidates and 
modernises, the “‘ Waterworks Code,” and pre- 
soribes a uniform procedure for the revision of 
water rates and charges. 


The Faraday Medal Award 


Tue Council of the Institution of Electrical 
Engineers has made the twenty-third award of 
the Faraday Medal to Dr. Clifford Copland 
Paterson, M. Inst. C.E., M.I.E.E., F.R.S., Past- 
President, for conspicuous services rendered 
by him in the advancement of electrical science, 
particularly in the field of electrical research. 
From 1902, when he was principal assistant at 
the National Physical Laboratory, he took 
charge of the electro-technical and photometric 
departments of the Laboratory, and was largely 
responsible, in sixteen years of service, for 
building up this section of the Laboratory. 
During the last war he participated in the 
inception and development of the Paterson- 
Walsh electrical height finder. In 1919 he 
joined the General Electric Company, Ltd., and 
was the founder and later the director of its 
Wembley research laboratory. His work has 
covered the wide range from heavy engineering 
work to electronics. Dr. Paterson has made 
many contributions to the investigation of new 
methods of artificial lighting, and has achieved 
outstanding results in the field of electronics. 
During the present war he has collaborated with 
the Armed Forces and the Supply Departments 
on many matters of national importance. He 
was elected a Fellow of the Royal Society in 
1942 and is a Past-President of the Institution 
of Electrical Engineers, the Electrical Research 
Association, the Illuminating Engineering 
Society, the International Commission of 
Illumination, and the Junior Institution of 
Engineers. He is Chairman of the Engineering 
Divisional Council of the British Standards 
Institution. We may recall that the Faraday 
Medal is awarded by the Council of the Institu- 
tion not more frequently than once a year, 
either for nectable scientific or industrial 
achievement in electrical engineering, or for 
conspicuous service rendered to the advance- 
ment of electrical science, without restriction as 
regards nationality, country of residence, or 
membership of the Institution. 


Port Sunlight at War 
An exhibition which was opened at Port 
Sunlight on Thursday, February Ist, by Lord 
Leverhulme, throws some light on the war 
activities of Lever Brothers, Port Sunlight, Ltd. 
The manufacture of soap was continued as a 
nucleus factory, which took on the work of 
friends and competitors and produces millions of 
tablets of soap for the Forces of the United 
Nations. Alongside this more usual task, a 
wide programme of machining and engineering 
manufacture was undertaken. It included a 
million cases for 25-pounder shells, 30,000 
heating tubes, and 46,000 curtains for Welling- 
ton bombers, 10,000 tank periscopes, and many 
thousands of spare parts, 166,000 clearing plugs 
for rifles and machine guns, 200,000 tommy bars, 
a million armourers’ drifts, 1500 bullet shields, 
and 20,000 electrical components for machines 
of American origin. Other work was the putting 
up of 2,300,000 composite rations for the War 
Office, which was carried out in the soap- 
packing department. Later in the war the firm 
was asked to take up the assembly of motor 
vehicles. The engineering department of 
the firm did notable work in reconditioning 
many scores of machine tools, which were 


It also 
completed a large number of bomber under- 
carriages. When war broke out, Port Sunlight 
was giving employment to just over 7000 
persons. Of that original number, over 2000 
were called up, and that number was increased 
to 3500 with those who joined the company’s 


munition works around Liverpool. 


service at a later date. On the workers who 
remained at home, and including over 1000 
part-time women, this great munition produc- 
tion task depended. 


Trade Disputes in 1944 

In reviewing the industrial disputes which 
took place during 1944, the Ministry of Labour 
and National Service, in The Ministry of Labour 
Gazette for January, 1945, states that the 
number reported to the Department as having 
begun in 1944 in the United Kingdom was 2185, 
which compares with 1785 in the previous year. 
The total number of people involved in all 
stoppages in progress ir. 1944 was about 830,000, 
of whom about 105,000 were indirectly involved. 
The number of workpeople involved in all 
stoppages in progress in the previous year was 
about 560,000. The aggregate number of 
working days lost on account of stoppages at 
the establishments where the stoppages occurred 
was, it is estimated, about 3,700,000 in 1944, 
which compared with about 1,800,000 in 1943. 
In the year under review the coal industry 
accounted for more than one-half cf all the 
stoppages in 1944, and for two-thirds of the 
aggregate number of working days lost. The 
metal, engineering, and shipbuilding industries 
accounted for one-fourth of the total number of 
stoppages of work in 1944, and of the aggregate 
number of working days lost. Tables are given 
which show the disputes and their results are 
classified according to industries. It shows that 
the balance of stoppages and days lost is made 
up by smaller disputes in the textile, clothing, 
woodworking, building, and public works con- 
tracting, transport, and other industries. A 
summary for the period 1925-44 shows that 
the total number of workpeople involved in 
stoppages of work through industrial disputes 
in 1944 was greater than in any year since 1926, 
and that the aggregate number of working days 
lost through such disputes was greater than in 
anv vear since 1932. 


The Replacement of Passenger Liners 

In his chairman’s address at the forty-fifth 
ordinary general meeting of the Orient Steam 
Navigation Company, Ltd., which was held in 
London on Tuesday, February 6th, Mr. Irvine C. 
Geddes, made reference to the loss of ships 
which the company had sustained. These, he 
said, included the liners ‘‘ Orcades,”’ ‘‘ Orford,” 
‘** Oronsay,” and ‘“‘Orama.’’ Fortunately, the 
losses in life were not great, but they mourned 
Chief Engineer William Johnson, who had 
served the company with distinction for thirty- 
eight years, while over 235 of the crew of the 
‘‘Orama,” including her captain, remain 
prisoners in Germany after 4} years. The 
problem of restoring the fleet to provide for the 
carriage of passengers and cargo to and from 
Australia faced the company with growing 
urgency. It was, he said, almost beyond expec- 
tation to ensure a complete answer to the ques- 
tion ofreplacement. There were too many ham- 
pering factors. For example, would the nations 
of the world follow an expansionist policy in 
world trade? What was the future of air 
transport ? How long would taxation remain 
at the present level? Would it continue to 
be penal on the higher ranges of incomes ? 
Lastly, would the high cost of ships and their 
operation create a restrictive barrier to travel, 
just .because the many could not afford the 
price ? Even in peacetime the building of a 
passenger ship was an adventure ; to-day that 
was doubly so. A similar problem has to be 
faced by the Peninsular and Oriental Steam 
Navigation Company, which has lost, it was 
recently revealed, the following passenger 
liners :—‘‘ Rawalpindi,” ‘‘ Viceroy of India,” 
‘** Narkunda,” ‘s Ettrick,” ‘‘ Cathay,” and 








it now stands, review by Parliament will be by 





damaged in the air attacks on shipyards and 
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The Railway Oil Engine 


By BRIAN REED 
No. I1—(Continued from page 86, February 2nd) 


ENGINE PERFORMANCE 


ow is one to judge railway oil engine 
performance ? If attempts are made to 
assess it as that of an internal combustion 
engine, the generally accepted criteria are fuel 
consumption and power-weight ratio, the 
second incorporating the results of such things 
as m.e.p. and piston speed. If the engine is 
considered as part of a traffic machine, one 
of the principal criteria is how far it will run 
without needing a general overhaul. 

Setting an exorbitant value upon fuel con- 
sumption has been more or less natural in 
this moneyed age, but any investigation of 
engine performance seeks not only to find out 
what the engine will do, but also to discover 
why it will not do more, and with such an 
aim almost the first thing to be studied is the 
costless commodity in the combustion pro- 
cess, viz., air. Moreover, there should be 
some basis of comparing the power output of 
engines which will show what is their limiting 
defect. ; 

Apart from mechanical and _ thermal 
stresses, the power performance of an engine 
is affected by its volumetric efficiency and its 
combustion efficiency, and as the engine is 
but part of a railway traffic machine, it is 
these two efficiencies, not at their maximum 
values, but at their values over a wide range 
of load and speed, which matter. A high 
combustion efficiency over the full working 
range is as important as a high value for the 
theoretical volumetric efficiency. The maxi- 
mum output of the engine, assuming constant 
combustion efficiency, occurs at the point 
where the product of the volumetric efficiency 
and the r.p.m. ceases to increase. If the 
general standard of engine design is to 
improve, recognition must be given to the 
interdependence of volumetric and combus- 
tion efficiencies. It is a poor engine which 
has a low fuel consumption and a low m.e.p., 
or a high fuel consumption and a high m.e.p. 
What is wanted is a high m.e.p. and a low 
fuel consumption over the whole working 
speed range. 

The majority of railway oil engines func- 
tion on a cycle combined of constant-volume 
and constant - pressure combustion. The 
thermal efficiency of such a cycle, as evolved 
by D. R. Pye,* is given by 


8 IT. heb 
e~1-(5) Loh Satey 


in which 

E=thermal efficiency as a decimal, 
specific heat of gas at constant pressure 

y= — 

y specific heat of gas at constant volume 

R=compression ratio, 

7,=expansion ratio, 

p=difference between compression and 

explosion pressures. 


The efficiency of the cycle as given above is 
thus dependent on the ratio of the pressure 
rise during the constant-volume part of the 
cycle to the amount of expansion which takes 
place during the constant-pressure phase of 
the combustion, and in the proportions of 
these two every make of engine varies. The 
importance of this in engine design is in the 
limitation imposed on maximum pressures, 
because any limitation reduces the thermal 
efficiency, and a compromise must be made 











* Aeronautical Research Committee, R. and M., 
No. 1365. ™ 


according to the results desired. But, as will 
be obvious, the mixed cycle has a higher 
efficiency than the constant-pressure process, 
and the more heat which can be added during 
the constant-volume portion, the higher will 
be the thermal efficiency. With any strict 
limitation of maximum pressure—say to 
800 Ib. to 8501b. per square inch—a high 
m.e.p. will involve a very high mean tem- 
perature, and although the mean cycle tem- 
perature may be lower than that of a petrol 
engine, the flame temperature may be 
125 deg. to 150 deg. Cent. higher. 

The increase in thermal efficiency with 
increasing compression ratios grows less as 
the scale is ascended, and from a thermal 
efficiency point of view it is probable that 
about 15 to 1 is as far as it is necessary to go ; 
but, apart from engines with very small 
cylinders where compression ratios up to 22 
to 1 have been used to counteract the heat 
losses to the cylinders at starting, compres- 
sion ratios of 15 to 18 to 1 are used mainly 
to give a high air temperature, and thus give 
less ignition delay and a lower rate of pres- 
sure rise to a lower maximum pressure. Any 
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FiG. 3—PV DIAGRAM OF 300 H.P. RENAULT 
ENGINE—FULL LOAD 


increase in the thermal efficiency is gained 
not so much by a higher compression pres- 
sure and temperature as by expansion being 
carried out to a greater degree, thus lowering 
the temperature of the exhaust gases and 
converting more heat energy into work. For 
example, increasing the compression ratio 
from 8 to 17 increases the combustion tem- 
perature by about 250 deg. Fah., but lowers 
the exhaust temperature by about 480 deg. 
Fah. 

A broad limit is usually put on the maxi- 
mum pressure by the maker, and adjust- 
ments made in the injection and timing until 
that figure is reached; but frequently the 
pressure is measured only very approxi- 
mately, and not a great deal is known as to 
the actual pressure conditions in the cylinders 
of railway oil engines. Five diagrams are 
given here to show pressure-volume and 
pressure-time characteristics in cases where 
they have been obtained by reliable methods. 

The four diagrams from the Renault 
300 B.H.P., twelve-cylinder V railcar model 
were taken by a Zeiss-Ikon piezo-electric 
indicator. The first two (Figs. 3 and 4) give 
pressure-volume diagrams when running at 
1500 r.p.m. at full load and half load respec- 


The two other diagrams (Figs. 5 and 6) ar 
on @ pressure-time basis, and give respep. 
tively the full and half-load diagrams when 
running at about 1500 r.p.m. Each division 
along the horizontal line represents 0-001 sec 
The compression ratio of the engine is about 
16 to 1, and fuel injection is direct into , 
plain combustion chamber. Under full-loag 
conditiéns the engine has a peak pressure 
of from 1100 lb. to 1150 Ib. per square inch 
or nearly twice the compression pressure of 
580 Ib. to 600 lb. per square inch, and it yi] 
be seen that combustion is almost entirely 
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Fic. 4—PV DIAGRAM OF RENAULT ENGINE- 
HALF LOAD 


at constant volume. This peak pressure, 
although below that found in small very 
high-speed engines, is more than is usually 
found in 5}in. diameter cylinders, and to be 
used without trouble needs very careful 
injection setting and strict attention to 
maintenance, a fact which has been recog. 
nised by the French National Railways. The 
bigger the cylinder diameter, the less, in 
general, is the maximum pressure, and the 
locomotive type of oil engine running at 
600 to 900 r.p.m. rarely has peak pressures 
in excess of 800 Ib. to 825 lb. per square inch. 
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FiGs. 5 AND 6—PT DIAGRAMS OF RENAULT 
ENGINE 


The fifth diagram (Fig. 7) comes from an 
eight-cylinder M.A.N. type of engine, with 
the unusual bore and stroke measurements of 
175 mm. by 180 mm. The diagram was taken 
when the engine was developing 280 B.H.P. at 
1500 r.p.m., and shows a peak pressure of 
955 lb. per square inch. Superimposed on 
this diagram, to a different pressure scale, 
is the time-pressure diagram of the fuel 
injection system, from an M.A.N. pump 
through Bosch atomisers. The injection 
valve begins to open at the fixed point of 
39 deg. before t.d.c. 


VOLUMETRIC EFFICIENCY 
The actual absolute volumetric efficiency 
of the generality of high-speed railway oil 
engines (t.e., at n.t.p.) probably does not 








tively, ¢.e., at 25 and 124 B.H.P. per cylinder. 


exceed 75 per cent., although certain designs 
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pee 
are believed to have 75 to 80 per cent., and 
a few with two inlet and two exhaust valves 

r cylinder have volumetric efficiencies at 
top speed and full load of 80 to 83 per cent. 
The volumetric efficiency varies with the 
speed and load, and in modern engines the 
difficulty is to get all the air possible into the 
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FiG. 7—PT DIAGRAM OF M.A.N. ENGINE 


cylinder, not to get the exhaust out. There- 
fore, if only one valve of each type is fitted, 
the inlet valve usually is larger in diameter 
than the exhaust valve. 

One of the troubles in trying to maintain 
combustion efficiency and engine perform- 
ance over the whole of a wide working speed 
range is that the volumetric efficiencies of 
the engine and fuel pump vary with the 
speed, but do not match each other. In 


Bosch fuel pump, obtained from a small high- 
speed oil engine with two inlet and two 
exhaust valves per cylinder, are as given in 
Fig. 8. 

In engines which are to work over a wide 
speed range, say, 3 to 1 or more between 
idling and top governed speed, it is important 
to provide large inlet valves and adjust the 
timing to make the volumetric efficiency 
curve as flat as possible. The wider the 
working speed range, the greater must be the 
limitation of maximum torque near the 
centre of the speed belt, and this is one of the 
principal problems connected with obtaining 
a great yet economical degree of engine 
flexibility. Of course, the problem is compli- 
cated by the normally fixed point of fuel 
injection for any given engine. 

In certain engines, particularly where used 
with mechanical transmission, a constant 
maximum delivery from the fuel pump over 
the whole speed range has not been attempted 
and the governor has been arranged to give 
at speeds less than the maximum a greater 
fuel injection than at top speed. This gives 
a flatter top to the B.H.P. curve, but the 
torque curve slopes more rapidly over the 
upper range of speed where the maximum 
fuel injection ceases. But it is setting such 
as this which more closely matches the curve 
of engine volumetric efficiency and helps to 
give operating characteristics more akin to 
those of the steam engine, by providing high 
torque at low or medium speeds. 

EFFECT OF CHAMBER FoRM 

One of the commonest things to find is 
that an engine which has a good fuel or com- 
bustion performance, as evidenced by a low 
fuel consumption per brake horsepower-hour, 
makes poor use of the air passed through the 





tion; that is, the m.e.p. of the A.E.C. open 
combustion chamber engine could be raised 


to 90 x == 100 lb. per square inch. 


Fig. 9 shows the brake horsepower, m.e.p., 
and fuel consumption curves of two A.E.C. 
railcar engines, the first being of the six- 
cylinder 115 mm. bore engine, with Ricardo 
head, as used in the first eighteen railcars 
of 1934-36 on the Great Western Railway, 
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FiG. 8—-VOLUMETRIC EFFICIENCY CURVES 


and the second of the 120 mm. bore direct- 
injection engine used in the twenty G.W.R. 
cars ordered in 1938. The second engine is 
of the direct-injection type, with toroidal 
combustion chamber hollowed from the 
piston crown, but in the G.W.R. railcars 
the top output has been limited to 105 B.H.P. 
at 1650 r.p.m. Incidentally, the delivery per 
cycle of the C.A.V. fuel pump fitted to the 
direct-injection model is 88 cubic millimetres 
at 800 r.p.m., 86-5 at 1000 r.p.m., 83-5 at 
1200 r.p.m., 83 at 1400 r.p.m., 80-5 at 1600 
r.p.m., 77-5 at 1800 r.p.m., and 73-5 at 
1900 r.p.m. 


ENGINE PERFORMANCE 


As a comparison of engine performance 
which will give some indication of limiting 




































































TaBLE 1.—Air and Fuel Performance of Naturally Aspirated Railear and L Ou Engines 
1 2 3 4 5 6 7 8 9 10 ll 
Percentage | Fuel mean Brake 
Type of Maximum | Correspond- | Correspond- Energy of air used, pressure thermal 
injection and | Top service, service, ing m.e.p., ing fuel liberation assuming =energy efficiency, 
Engine make. Maker's model.| combustion B.H.P. r.p.m. Ib. per sq. in. | consumption,} per cub. in., | volumetric | liberation column 6/ 
chamber. Ib. per foot-pounds | efficiency of x 12, column 10 
B.H.P.-hr. per sec. 75 per cent. | lb. persq.in.| percent. 
Gardner 6LW Direct, plain 102 1700 92 0-392 21-25 63 255 36-0 
Saurer ... BXD Direct, toroidal 150 1500 90 0-377 20-0 593 240 37-5 
Saurer ... BXD o» 202* | 1500 120 0-42 29-6 88} 355 33-8 
Saurer ... ey ie apt BZD Po 300 | 1500 90 0-365 19-3 574 232 38-8 
Ee emer 355C Indirect, Ricardo 75 1700 684 0-403 16-0 484 192 35-6 
Ganz . «ss «| VIII JaR170 | Precombustion 330 | 1300 75 0-434 19-1 57 229 32-6 
chamber | 
CT ae ee Vv vs 600 | 1250 93 0-43 23-5 70 | 282 33-6 
Simmering ... «.. «-. R8 | ” 210 | 1350 744 0-391 17-1 51 205 36-3 
Maybach G56 | 450 1400 88 0-412 21-0 624 252 34-3 
Maybach G56 »» 410+ 1400 80 0-404 18-8 56 225 35-1 
Maybach... G56 340t 1400 65} 0-397" 15-3 46 183 35-8 
English Electric 6H Direct, plain 200 1500 77 0-40 18-25 544 219 35-4 
RW dite | ave 2x 4V18L§ Lanova 180 1500 83 0-44 21-5 644 258 32-1 
Renault. oc 504 Direct, plain 500 | 1500 774 0-41 18-7 554 224 34-6 
a er ees Vv o° 400 1265 80 0-407 19-2 57 232 34-5 
Vulcan-Frichs 6215CL o- 275 | 1000 76} 0-36 16-0 48} 192 39-8 
er eee ee 6LDT19 pe 300 1200 794 0-39 18-25 54 219 36-4 
English Electric ... ... 6K * 350 | 675 72 0-396 16-75 50 | 201 35-8 
Beier ace. see es Loco. Precombustion 265 | 1020 90 0-398 21-1 63 253 35-5 
chamber | 
* Maximum test bench output. + Old maximum service output. { Output at optimum fuel consumption at 1400 r.p.m. § Horizontal engine. 


relation to the speed, the volumetric effi- 
ciency rises with increase of speed to a maxi- 
mum—in the usual run of railcar oil engines 
—at 1400 to 1500 r.p.m., after which it falls. 
If the fuel injection was constant the excess 
air would be least at high speeds and low 
speeds, and any attempt to increase the 
nominal delivery of the pump per cycle would 
lead to a smoky exhaust at each end of the 
speed range. In practice, this means the 
limitation of the potential torque in the 
middle of the speed range. But actually the 
volumetric efficiency of the fuel pump is not 
constant. It rises and falls like that of the 
engine, though not at the same rate, and the 
problem is to get the two curves as similar as 
possible. The volumetric efficiency curves 





engine, and this is largely a question of com- 
bustion chamber form. For example, the 
A.E.C. 8-8-litre engine, with a Comet Mark ITI 
air-cell combustion chamber, has a fuel con- 
sumption of 0-41b. per brake horsepower- 
hour at a m.e.p. of 90 1b. per square inch, 
whereas the same engine with open combus- 
tion chamber has a consumption of only 
0-367 lb. per brake horsepower-hour. But 
the air-cell engine is using about 63 per 
cent. of the air drawn into the cylinder, 
whereas the plain chamber engine is using 
only 57 per cent. If, in examples such as 
this, the type with the lower fuel consump- 
tion could be made to use its air as effi- 
ciently as is done in the other type with 
higher fuel consumption, then the m.e.p. 


factors, particularly in regard to the air, 
Dicksee has suggested} the use of the energy 
liberated per cubic inch of cylinder volume 
per second. Under ideal conditions, and 
with fuel of 10,000 calories per lb. heat 
content, the energy supplied to 1 cubic inch 
of air is equal to 45 foot-pounds, but under 
service conditions anything like this figure is 
never delivered. If the volumetric efficiency 
is taken as 80 per cent. the possible figure, 
if all the air actually inducted is used, is 
only 36 foot-pounds, and as more than 70 per 
cent. of the air actually in the cylinder seems 
to be used but rarely in railway oil engines, 
the value at that percentage comes down to 
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could be raised in proportion to the air utilisa- 


(Blackie, 1940). 
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a maximum of 25-2 foot-pounds. Ideas not 
dissimilar to these were put forward by W. A. 
Tookey in a paper to the Institution of Civil 
Engineers, 1937-38 session. 

Table I has been drawn up partly on 
Dicksee’s proposals, to show the performance 
of a number of railway oil engines on the 
basis of energy liberated per cubic inch per 
second, with fuel of 10,000 calories per lb., 
and it indicates, too, the approximate pro- 
portion of air which is used in the combustion 
process. Emphasis must be made that the 
use of this table, and of other examples on 
the same lines, is to see what use the engine 
is making of the air drawn into it and whether 
any improvement can be made. For a further 
analysis it is useful to incorporate the fuel 
mean pressure, as shown in column 10, which 
is the theoretical maximum m.e.p. based on 
the heat in the fuel, no excess air, and 100 per 
cent. combustion efficiency. It is obtained 
by multiplying the value in column 8 by 12, 
or, fundamentally (at n.t.p.), by 
gx Hux778 x 12 

V 





in which 
g=weight of fuel injected per cycle, in lb. 
H u=heat in fuel in B.Th.U. per lb. 


V=swept volume in cubic inches. 


The brake thermal efficiency of the engine 
is this theroetical maximum mean pressure 
divided into the actual m.e.p. of the engine, 
and is obtained by dividing the value in 
column 6 by that in column 10. 

The results in Table I, particularly those 
given in columns 8 and 9, are not what might 
be expected, in view of the more usual ideas 
that an engine with a low fuel consumption 
or a high m.e.p. must be good. It might be 
good, but it could be better. For example, 





the Frichs model the plain type. On the 
other hand, the Frichs engine is seen from 
column 11, Table I, to have the highest 
brake thermal efficiency of the engines listed, 
and the engine with the lowest thermal effi- 
ciency is that with a Lanova head, for which 
much has been claimed in the way of fuel 
economy and low peak pressures. 

By a consideration of the results in Table I 
one is able to assess whether the m.e.p. is 
limited by a bad utilisation of the air or 
because enough air is not being pulled into 
the engine. To make this clearer the Saurer 


TaB_e Il.—Characteristics of Some Lea 











setting of 450 B.H.P. at 1400 r.p.m. the fug) 
consumption curve has not begun to rigg 
steeply, otherwise the difference in ene 

liberation between the 450 B.H.P. line ang 
that of the old railway setting of the engine— 
410 B.H.P.—would have been much greater, 
At the top speed output (340 B.H.P.), corre. 
sponding to minimum specific fuel consump. 
tion, the engine is seen to be using the air 
inefficiently, which is only to be expected, 
as whatever the fuel injection the quantity of 
air is always more or less the same at. the 
same speed. What is required is that the 





ding Railway Oil Engines (Four-Stroke) 








| } Piston | M.e.p..) Dry 

| No. | Cylinder bore! speed, Ib. | weight, 

Engine make, Model. Lay-out. | of and stroke, | B.H.P.| R.p.m.| ft. per | per | Ib. per 

| eyls. inches. | min. | sq. in. | B.HLP, 

<j a ia i ee A Se! (ae _ RES Pe i . aes 
Gardner ... 6LW | Vertical 6 | 4:25x 6-0 | 102 1700 1700 | 92 16 
Saurer BXD | Vertical {| 6 | 5-12x 7:1 150 | 1500 1770 | 90 17} 
Saurer BZD | Vv 12 | 512% 71 | 300 | 1500 | 1770 | 90 16} 
Ganz vt VillJaRl70 | Vertical | 8 | 6-7 9°45) 330 | 1300 | 2050 76 20 
Maybach... ... ... G56 | Vv . tz 6:3 7-9 450 | 1400 1840 88 lh 
English Electric... 6H Vertical | 6 6-0 8-0 | 200 | 1500 2000 774 22 
Sulzer ers 6LDTI19 =| ~~ Vertical 6 | 7-5 9-45) 300 | 1175 1860 81 17 
Renault ... 0... 0... 504 | s 16 | 6-15x 7-1} 500 | 1500 | 1770 77 16} 
PRUs Sex, “idee 5 2x4V18L | Horizontal | 8 | 5-05x 7:1 180 | 1500 1770 83 16} 
English Electric... 6K | Vertical | 6 [10-0 x12-0| 350 675 | 1350 | 72 64 


“BX D” engine and the Maybach “ G 56” 
engine have been given two and three head- 
ings respectively. At the normal railway 
setting of 150 B.H.P. at 1500 r.p.m., the 
“BX D” engine is obviously not making all 
the use it might do of the induced air, 
although the proportion is reasonably high, 
compared with other railway engine models. 
On the other hand, when working at its 
maximum possible test bench output of 
200 B.H.P. at 1500 r.p.m., it is using prac- 
tically all the air available, and any further 





the Frichs * 6215 C L” engine, with the low 



















lowest fuel consumption belt should be moved 
into a higher speed range, although as the 
curve is fairly flat this is not of such great 
importance as in an engine where the curve 
rises steeply on each side of the lowest 
point. 

It is the air : fuel ratio which is the prin- 
cipal factor influencing the composition of 
the exhaust gases, and with normal engines 
running under normal conditions demonstra- 
tions have been made that the air : fuel ratio 
can be calculated from the composition of 





increase in output could be anticipated only 


the exhaust gas to an accuracy in the best 
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fuel consumption of 0-36 lb. per brake horse- 
power-hour and the low m.e.p. of 76} 1b. per 
square inch, uses only 48} per cent. of the air 
drawn into the cylinder and liberates only 
16 foot-pounds of energy per cubic inch per 
second. The Saurer “ BX D” engine when 
set to 150 B.H.P. uses 59} per cent. of its air 
and liberates 20 foot-pounds of energy per 
cubic inch per second, with the low fuel con- 
sumption of 0-377 lb. per brake horsepower- 
hour, and the reasonable m.e.p. of 90 lb. per 
square inch. The Saurer engine has the dual- 
turbulence type of combustion chamber and 





FIGS. 9 AND 10—CHARACTERISTIC CURVES OF A.E.C. ENGINES AND RENAULT 500 B.H.P. ENGINE 


by pressure charging. Moreover, the specific 
fuel consumption of only 0-42 lb. per brake 
horsepower-hour at this output indicates 
quite a good combustion efficiency, but not a 
very high volumetric efficiency, because with 
88} per cent. of the air available being used, 
the energy liberation of 29-6 foot-pounds 
means that the volumetric efficiency is only 
74 per cent. under the conditions of the 
particular test, in which the air temperature 
at the intake filter was 33 deg. Cent. 

The three Maybach “G56” entries in 
Table I indicate that at the top railway 





@ 


instances of +2 or 3 per cent., and within a 
rather greater tolerance generally. 

Although in theory the maximum output 
of an engine is attained at the point where the 
produce of volumetric efficiency and r.p.m. 
ceases to increase, in practice the factor which 
governs the maximum output to which the 
engine is set is usually the smoke limit, and 
it will be noticed from Table I that if the 
top brake horsepower to which the maker 
sets his engine is fairly well up to the limit 
at which exhaust smoke will appear, then 
the engine at full load is working with 70 to 
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100 per cent. excess air. The amount of 
excess air is not 100 minus the value given in 
column 9; it is expressed as a percentage of 
the theoretical minimum amount required. 
As a general rule, if one can be given, the 
smoke limit is reached at about 10 per cent. 
above the top load to which the maker is 
willing to set his engine, and some such 
tolerance is necessary in any case to allow for 
yariations in altitude, temperature, humidity, 
&e., of the air. 

Characteristics of a few four-stroke railway 

engines are collected in Table II. 

The merit of the air swirl types of com- 

bustion chamber in high-speed engines of 
the railcar type is that they allow of reason- 
able combustion efficiency (judged by 1938-39 
standards) over a wide range of power and 
speed, and enable a higher output to be 
obtained before the exhaust smoke becomes 
serious, Whereas the direct-injection type 
gives @ lower fuel consumption and higher 
thermal efficiency, but can develop only 
about 85 per cent. of the output of the corre- 
sponding air-swirl engine before the smoke 
limit is reached, and before the curve of 
specific fuel consumption is turning upwards 
rapidly ; in other words, the interior design 
of the engine prevents a large proportion of 
the air being used, and the direct-injection 
type of engine as a whole is more suited to 
installations where the rotational speed does 
not have to be varied over a wide range, 
either because of the duties or because of the 
form of the transmission. And it is more 
suited, too, to operation on high-class light 
diesel oils. In general, the exhaust smoke 
of direct-injection engines becomes greyer 
gradually after the attainment of a certain 
m.e.p., Whereas with air-swirl types the 
exhaust at a higher m.e.p. becomes dirty 
suddenly at the point where the fuel consump- 
tion curve begins to rise steeply. A com- 
parison between the characteristics of air- 
swirl and direct-injection engines can be 
gained from a study of Fig. 9. 

The curves in Fig. 10 are presented to show 
the fuel consumption and torque charac- 
teristics of the Renault sixteen-cylinder V 
engine up to its normal railway setting of 
500 B.H.P. at 1500 r.pm. This engine has 
direct fuel injection into a plain combustion 
chamber. The specific fuel consumption has 
not begun to rise at 500 B.H.P. and 1500 
r.p.m., but it does so just afterwards, and at 
550 B.H.P. and 1500 r.p.m.—a figure which 
the maker considers as the maximum output 
—is up to 190 grammes (0-418 lb.) per brake 
horsepower-hour. 

It is principally the combustion charac- 
teristics which govern the flexibility of the 
engine, for the flexibility must be in both load 
and speed independently of each other, and in 
correspondence with each other, and with few 
periods at which either is constant for more 
than a few minutes at a time. Moreover, 
throughout the complete range of load and 
speed, the fuel consumption must be econo- 
mical and the exhaust clear. It is impossible 
to cater equally well for both the bottom and 
top ends of the speed range, and if the duties 
require frequent use of fairly high torque 
at comparatively low engine speeds the valve 
timing, fuel-injection arrangements, and other 
details may have to be altered from what 
they are if it is desired to maintain power 
without any great drop at the top end of 
the speed range. This is just another case of 
how intensely individualist diesel railcars and 
locomotives are, and how with even a well- 
known successful engine, a proved trans- 
mission system, and an excellent mechanical 
portion, it is possible to get mediocre results. 

The performance of the engine is affected 
by changes in atmospheric conditions, but in 


diesel railcars and locomotives the conditions 
arising during the course of a run do not vary 
sufficiently to make any practical difference 
in operation. In such cases the week-to- 
week variation in the mechanical condition 
of the engine brings greater changes in output 
and fuel consumption than day-to-day 
changes in atmospherics. 

Yet without going to extremes, such as the 
climb up the Peruvian Central Railway from 
Callao to Galera, 15,800ft. in 100 miles, or 
even the 4700ft. rise of the Kalka and Simla 
Railway, or the 5000ft. difference in level 
between Chicago and Denver, there are 
numerous runs where atmospheric variations 
might affect performance, and make econo- 
mical operation and maintenance more diffi- 
cult where the engine design or condition are 
not up to scratch. An example is the 195- 
mile run between Marseilles and Grenoble. 
Not infrequently the car starts from sea level 
at Marseilles in brilliant sunshine and in dry 
air at a temperature of 60 deg. Fah. or more, 
but crossing over the Col de la Croix Haute 
Lalley may for many miles be running in a 
blizzard or in a dank, swirling mist and a 
temperature of from 30 deg. to 32 deg. Fah. 
The same thing occurs on the Bordeaux and 
Clermont Ferrand cross-country service, the 
summit level in each case being about 3000ft. 
It is not suggested that with an engine in 
tip-top condition such variations as these will 
affect performance to a degree which will 


show in the railcar performance, but with an 
engine in bad conditich or with one to a 
design in which there is little excess air 
the reverse might be the case. 

Increase in altitude decreases the possible 
output, owing to the reduced weight of air 
per unit volume, the power loss being approxi- 
mately 3 per cent. for every 1000ft., assum- 
ing a constant temperature. Similarly, 
a rise in air temperature decreases the 
output by about 1 per cent. for each 
5-6 deg. Fah. rise within the normal range. 
It is not likely that the specific fuel 
consumption will be changed unless the 
engine is working with a big deficiency of 
excess air. An increase in humidity also 
decreases the possible power because it dis- 
places some of the air in the cylinder and so 
the amount of oxygen available for combus- 
tion. But it is not until tropical tempera- 
tures are reached that the humidity is likely 
to have any effect on output unless the engine 
is working at a high specific fuel consump- 
tion. For example, at from 75 deg. to 80 deg. 
Fah. standard pressure and 100 per cent. 
relative humidity, only 3-5 per cent. by 
volume of the induction air would be water 
vapour, whereas at from 115 deg. to 120 deg. 
Fah. the percentage would be from 11 to 
11-5, which might affect the combustion if 
the engine was operating with little excess 
air. 





(T'o be continued) 








.—THE FoREMANSHIP PROBLEM 


[ld movements in industry have 
developed as rapidly as foremanship. 
In recent years there has been a widespread 
recognition of the foreman’s importance as 
to production control and, even more so, to 
industrial relationships. Major changes, 
due to war conditions, found the foreman 
insufficiently flexible in manner and method 
to cope with the new problems. Depart- 
mental supervision was regarded as the weak 
link in the managerial chain. In the mael- 
strom of a national emergency there was no 
time to teach the fundamentals of foreman- 
ship. However, as time went on, more and 
more companies were giving attention to 
training by means of internal conferences and 
external lectures. 

This movement towards improved stan- 
dards of supervision, already well established, 
is being accelerated under the impetus of 
post-war problems. It is expected that when 
companies prepare for peacetime trade con- 
siderable reconstruction of plant and per- 
sonnel will ensue. Opportunities will occur, 
and must be taken, to modernise systems of 
control and methods of management to cope 
with intense national and international com- 
petition. Of utmost importance, in addition 
to design of product and organisation of pro- 
cesses, will be the need for proficient 
personnel. The highest levels of human 
effectiveness are achieved only under the 
influence of beneficial supervision. 

Whether supervisors, like leaders, are born 
and not made is subject to doubt, but there 
is certainly no hesitation in asserting that 
first-class foremanship can be achieved and 
maintained only by intensive instruction and 
continuous striving. If improvement is to 
be directed along the right lines, it is desir- 








the great majority of services worked by 





Recent Developments in Foremanship 
By F. J. BURNS MORTON* 


able to review recent developments and to 
indicate future plans. 


2.—MInistRY OF LABOUR AND NATIONAL 
SERVICE 


In September, 1941, the Ministry of 
Labour and National Service, in conjunction 
with the Board of Education, made available 
at the principal technical colleges throughout 
the country courses in foremanship and super- 
vision. A condensed and curtailed syllabus 
was drafted from the two-year course estab- 
lished by the Institute of Industrial 
Administration. 

A splendid beginning was made when, 
during the first session, 5000 foremen 
attended the course. Unfortunately, that 
figure was raised to only 7700 by March, 
1944, which represents a serious dropping off. 
If it is assumed that there are at least half a 
million persons in supervisory positions, the 
rate of training is by no means satisfactory. 
An explanation is not easy to find unless 
more detailed information is made available. 
Whether the fault lies with the Ministry for 
not presenting and pressing the case more 
forcibly, or with industry for not taking 
advantage more readily, it is difficult to 
decide. It is true, however, that sufficient 
numbers of teachers with the necessary skill 
and experience were hard to find, and there 
were always difficulties for the foremen with 
overtime, travelling, black-out, and so on. 
Of the 7700 entrants, only 4500 completed 
the course and qualified for the certificate. 
Although the difference may in part be due 
to wartime difficulties, there is always a 
large decline in numbers at evening schools 
as the term proceeds, due to one personal 
reason or another, but more especially with 
older men with responsibilities at home and 
at work. 

At one technical college, of the first 150 





* Works Manager, A, E, Hawley and Co., Ltd. 


foremen attending the course, only four had 
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received any formal instruction since leaving 
school, usually at the age of fourteen. 

An appreciation of these facts makes it the 
more necessary that courses in foremanship 
should be developed under the auspices of 
the Ministry and the Board of Education, 
with the full support of industrial under- 
takings. Perhaps the most telling com- 
parison is available in the recent announce- 
ment by the Training Within Industry 
Service in the U.S.A. that it had given train- 
ing to its millionth supervisor ! 


3.—THE CoTToN ConTROL BoaRD 


One of the chief difficulties in training 
foremen, especially those with long experi- 
ence, is to find teachers and to provide 
classes to deal with applications in a particular 
industry. Perhaps ene of the most common 
complaints among those attending courses 
of instruction on supervision is that the 
teacher gives examples and describes systems 
at work in, say, engineering, whereas the 
foreman is employed on boots and shoes, or 
stockings and underwear. The foreman 
needs concrete cases in a trade he knows 
before he is convinced of principles and able 
to appreciate applications. 

With this problem particularly in view, it 
is interesting to note the scheme introduced 
by the Cotton Control Board Recruitment 
and Training Department. A course of 
twelve lectures has been arranged for 
managers, foremen, and overlookers in cotton 
or rayon staple fibre spinning and doubling, 
and in cotton or rayon weaving and finishing. 
The courses are at present available at 
Oldham, Bolton, and Burnley. The tutors 
are high executives in the industry and 
specialists in certain phases of management. 
During the first session of this course 1400 
foremen enrolled, of whom 40 per cent. 
attended all the lectures. Taking into con- 
sideration the current circumstances, these 
figures are most encouraging. It is also of 
interest to note that the average age of the 
foremen attending the courses was 44 years. 

The presentation of the course is note- 

worthy, for it emphasises that foreman 
recruited from the ranks are skilled in their 
trade, but unversed in the present technique 
of management. It stresses the post-war 
problems of the fereman and states: “‘ Before 
long he will be faced with the raising of the 
school-leaving age, part-time releases of 
young workers, new methods of labour 
deployment, new fibres and processes, and a 
steady trend towards increased mechanisa- 
tion. All these developments are bound to 
affect the cotton industry in years to come— 
they should forge new links between opera- 
tives and foremen and between foremen and 
managers, and they will certainly demand 
high standards of training, knowledge, and 
adaptability. 


4.—SUPERVISORS’ Discussion GROUPS 


Following the completion of a Ministry of 
Labour course in foremanship, there was 
started in April, 1942, at the South-West 
Essex Technical College a Supervisors’ Dis- 
cussion Group. This group, with its member- 
ship of 104, was followed in June, 1942, in 
Acton by a group of 120 members. In 
September a group was started at Enfield 
with a membership of 110, followed quickly 
by groups at Croydon (80 members) and 
Woolwich (70 members). A group has been 
started at Rotherham with 60 members, and 
others at Bristol and elsewhere are being 
considered. 

Some idea of the support given to this 
movement is seen in a meeting held at the 
Institution of Electrical Engineers in March, 
1944, when over 600 applications were 


supervisory and technical questions; some- 
times education and cultural subjects; and 
sometimes a combination of all. At one com- 
pany, for instance, various executives were 
invited to give talks on the work of their 
departments as it affected departmental 
supervision. 
policy and organisation, 
study, and personnel questions were outlined 
and discussed. 


end conference was arranged by the Brush 
Electrical Engineering Company’s Foremen’s 
Association at Loughborough. Here, Mr. R. 
Lloyd Roberts dealt with human relations ; 
Mr. E. Watson Smyth presented a paper on 
training employees ; Dr. W. G. Hiscock out- 
lined the problem of discipline, and so forth, 


problems, tends to favour the inclusion of 
talks by Dr. C. E. M. Joad, Mr. Richard 
Dimbleby, and others. 


ference. Papers were given by Mr. E. 
Watson Smyth, Director of Training for the 
Ministry of Labour and National Service ; 
Mr. C. B. Colston, Regional Controller for 
the Ministry of Production, London and 
South-Eastern Region; Mr. W. Puckey, 
general works manager, Hoover, Ltd.; and 
Mr. A. K. Rice, personnel manager, G. A. 
Harvey and Sons, Ltd. 

Discussion groups continue, by means of 
lectures and discussions, the courses already 
started by the Ministry of Labour and 
National Service, and the aims are summed 
up as follows :— 


(a) The interchange of experience in 
supervision ; 
(6) Mutual collaboration in finding solu- 
tions to problems of supervision ; 
(c) Keeping abreast of developments in 
the practice of sound supervision ; 
(d) Broadening the supervisors’ outlook 
and field of contacts ; 
(e) Putting supervisors into closer con- 
tact with technologists or specialist staff 
(rate fixers, planning staff, managers, &c.), 
whose activities have an important bearing 
on supervision. 


It is customary for the centres to be 
organised in districts where technical colleges 
exist. Each centre is an informal and autono- 
mous group governed by an elected executive 
committee and honorary officers. 

The purpose of these groups is to enable 

foremen from different industries and various 
companies to discuss mutual supervisory 
problems, and in this way differs from the 
Foremen’s Association, which is restricted to 
a definite company, and the Foremen’s 
Panels, which are organised on a basis limited 
in membership, industry, and trade. 
The Supervisors’ Discussion Groups are 
co-ordinated by a Central Committee, and 
should, in fact, form the basis of an Institute 
of Foremen. 


5.—FoREMEN’s ASSOCIATIONS 


In companies employing twenty or more 
foremen there has been a marked tendency to 
set up Foremen’s Associations. Although 
given every encouragement and support by 
the company, these Associations are self- 
administered by members, who are usually 
restricted to superintendents, foremen, and 
assistant foremen. The members elect their 
own council, officials, and sub-committees. 
A programme of discussion meetings and 
social events is arranged, and usually includes 
an annual dinner with or without a week-end 
conference. 

Sometimes meetings are arranged to dis- 
cuss company problems ; sometimes general 


In this case company sales 
planning, time 


An interesting and highly, successful week- 


Another company, in addition to technical 


The aims of the Foremen’s Association are 


——=! 


to stimulate co-operation by meetings of a 
social character, and to provide a body repre. 
sentative of the foremen to consult with 
management as circumstances require. 


6.—FOREMEN’S PANELS 


Commencing in Scotland in 1942, th, 
Ministry of Production have developed a 
scheme for regional conferences and works 
visits for a limited number of foreme, 
Under this Ministry of Production plan, jn 
Scotland, for instance, a panel is set up 
where firms are agreeable, consisting of repre. 
sentatives of not more than twelve companies 
engaged on similar classes of work. Once a 
month two foremen from eleven firms visit 
the factory of the twelfth firm, so that, jn 
turn, each company acts as host once a year, 

By this means the foremen see new 
machinery or methods of dealing with exist. 
ing machinery other than those in their own 
establishment ; they see other schemes of 
lay-out, of utilising capacity, of production, 
and of disposal of the finished article. The 
visit to the factory usually lasts for an after. 
noon and is rounded off with tea and a joint 
discussion, where questions are raised and 
problems dealt with. The purpose of these 
foremen’s panels is to provide an oppor. 
tunity to observe, compare, and discuss 
problems of production, so that each might 
benefit from the common pool of experience, 

Regional panels vary according to require. 

ments. In Scotland, for instance, panels 
exist for general engineering, locomotive 
building, boilermaking, marine engineering, 
constructional engineering, precision engi- 
neering, machine tools, and so forth. In 
other regions panels consist of foremen repre- 
senting various classes of industry. 
Foremen’s panels are increasing in number. 
At the present time there are forty-three in 
the country, of which eleven are in Scotland, 
The remaining thirty-two panels are in the 
East and West Ridings, Eastern, London and 
South-Eastern, Southern, South-Western, 
Wales, and North-Western Regions. 
One distinguishing feature of the foremen’s 
panels is the willingness of firms, in view of 
wartime requirements, to depart from their 
usual conservative practice and to pool 
information as to methods of production. 
Another point of importance is that panel 
discussions are restricted to technical prob- 
lems of production, so that questions of 
wages and terms of employment, whether 
concerning the foremen themselves or their 
operatives, are excluded. 


7.—TuHeE ForEMAN’S STATUS 


In view of the complaint of many foremen 
that while the wages and working conditions 
of operatives have been raised, owing to 
circumstances arising out of the war, their 
own have been neglected, much interest has 
been shown in a report on “ The Foreman’s 
Standing in Industry.” The investigation 
was carried out under the auspices of the 
University of Birmingham and under the 
direction of Professor P. Sargant Florence. 
As the result of a questionnaire inquiry, it 
was found that many companies have intro- 
duced financial incentives for foremen based 
on departmental or company results. It was 
also made clear that in some companies 
marked attention was being given to ques- 
tions of status so as to distinguish the fore- 
man’s significance. Many inconsistencies 
were found in practice where, for instance, 
on the one hand, few companies had expanded 
their schemes for benevolent grants ; on the 
other, many firms had introduced plans for 
pensions, usually of a joint contributory 
character. 

Of particular interest is the innovation of 








received and 400 attended the one-day con- 





to arouse interest in supervisory problems, 








a Foremen’s Charter, where all conditions of 
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status, engagement, salary and bonus, pay- 
ment, notice, sick pay, holidays, superannua- 
tions, promotions, discipline, and training are 
clearly defined and set down in writing. 

Many of the companies from whom 
information was received indicated that they 
had either taken advantage of the lecture 
courses made available by the Ministry of 
Labour or had introduced internal arrange- 
ments for training their foremen by the 
conference method. 

The thesis of the report is that along with 
training and other methods to raise the 
standard of departmental supervision there is 
a need to review also questions of remunera- 
tion and working conditions so as to improve 
the foreman’s standing in industry. 


g.—Tue ForREMAN AND TRADE UNIONS 


Much controversy exists in industry as to 
whether or not foremen should become active 
members of trade unions. Where for some 
years before promotion men had contributed 
subseriptions to their trade union, they were 
often allowed to continue membership and to 
receive benefits provided they remained 
otherwise unconnected and inactive. 

The foreman’s position, however, became 
untenable in cases of departmental or trade 
disputes. The foreman could not sit on the 
feuce ; he must support either his union or his 
company. There were divided loyalties 
which could neither help the foreman nor the 
company nor the dispute. In many cases 
the foreman found it desirable to drop out of 
trade union membership. 

In recent years a trade union catering for 
foremen and other staff has enjoyed greatly 
increased support. This trade union—the 
Association of Supervisory Staffs and Engi- 
neering Technicians—has, since 1941, in- 
creased in membership from about 2000 to 
about 11,000. Much of this rapid expansion 
must be attributed to the large degree of dis- 
satisfaction existing among supervisory staff, 
who find their operatives with trade union 
support receiving improved wages and con- 
ditions comparable with, and in some cases 
exceeding, those enjoyed by foremen. 

The excessively high wages of certain 
operatives are of a temporary nature only 
and will conclude no doubt with the end of 
war production. Even so, other working con- 
ditions for operatives, such as guaranteed 
nimimum wages, payment for holidays, 
benevolent grants, and so on, when once 
established, will remain. It is thus necessary 
for companies to review the conditions of 
employment so that a distinct status can be 
set up to establish the foreman as part of the 
management. 

The question for foremen to decide is 
whether they are going to regard their jobs 
as a trade and become members of a union, 
or to recognise their responsibilities as a pro- 
ession and seek membership of an institute. 


9.—PUBLICATIONS 


With the greatly increased activities of 
various companies, associations, groups, and 
individual study, it is natural that a great 
demand exists for publications, conferences, 
and articles. 

From time to time various journals have 
included articles on different aspects of the 
supervisory problem. In this connection 
must be mentioned particularly the Journal 
of the Industrial Welfare Society, which, in 
addition to published articles, has arranged 
special conferences on foremanship and 
included in other conferences lectures and 
discussions on the subject. 

There is still a great scarcity of British 
publications on the subject suitable for dis- 
cussion meetings and private reading. This 
is due, no doubt, to the rapid developments 








which have taken place in the last few years. 
This dearth of British books is amply made 
up meantime by an excellent array of 
American publications of all kinds. Perhaps 
the most notable and most suitable are those 
issued by the National Foremen’s Institute, 
which specialises in material for both short and 
long discussion courses. A recent book of 
much merit is ‘‘ Elements of Supervision,” 
by Spriegel and Schulz, available through 
Chapman and Hall: ‘‘ Foremanship Funda- 
mentals,”” by Kress; “ Effective Foreman- 
ship,” by Maynard ; and “Do You Want to 
be a Foreman ? ”’ by Walton, all published by 
McGraw-Hill, are suitable for easy adapta- 
tion. Although at the present time there is a 
certain restriction on the supply of American 
books imposed by the Department of Customs 
and Excise, a limited number can usually be 
obtained for a works library. 

For those companies not desiring to dis- 
tribute books amongst their foremen or not 
wanting to set up a collection of publications, 
there exists the excellent service provided by 
the Management Library and available for a 
small charge. Incidentally, this library has 
recently issued a comprehensive list of books 
on foremanship to serve as a guide to those 
companies and individuals intending to 
pursue this form of training. 


10.—INSTITUTE OF FOREMEN , 


There is an ever-growing demand for an 
Institute of Foremen. It is felt that, in 
common with other important functions in 
industry, such as engineering, chemistry, 
accounting, production, labour management, 
and so on, there is a need to establish a 
definite professional status. Such an Insti- 
tute would provide its members with more 
general recognition in industry and enable 
them to exert more authority in their parti- 
cular spheres of influence. In the common 
interest of its members the aim would be to 
establish and progressively to raise the 
standard of proficiency and knowledge. 

An Institute would enable an organisation 
to. be set up so that those with common 
interests could meet regionally and collabo- 
rate nationally with a view to pooling experi- 
ence and exchanging ideas. As a clearing 
house for ideas and a source of stimulation it 
would be possible for an Institute to set up a 
central library on foremanship and to dis- 
tribute a journal containing information on 
current practice. 

By representing an important body in 
industry, it could, if organised, speak for 
foremen and further their interests. It could 
collaborate with technical colleges to build 
up courses of instruction to permit pro- 
fessional qualifications to be raised. It could 
render invaluable service to those wishing to 
qualify to become foremen. Then, too, it 
could compile a register of competent fore- 
men from which companies could seek appli- 
cants and to which those desiring a change 
of employment could apply. 


11.—FuTURE PLANS 


The foreman is a traditional factor in 
industry, but the new conception of his 
responsibilities and possibilities raises many 
questions. Perhaps the foremost problem 
facing management is the’selection and train- 
ing of prospective foremen. 

It is clear that when the war in Europe is 
concluded, steps will be taken to review 
existing foremen so as to decide on promo- 
tion, retirement, and removal. New foremen 
must be found, especially for expanding 
peacetime trade. The outstanding mistake 
of the past in promoting men of operative 
rank on grounds of technical competence 


alone must not be repeated. Measures must 
be taken to discover those qualities necessary 
for and to decide those qualifications essential 
in departmental supervision. 

For instance, it must be decided by each 
industry and each company whether to enlist 
secondary school standards or to insist on 
apprenticeship with a Higher National 
Certificate as minimum requirements for 
training in supervision. Arrangements can 
then follow for instruction internally as 
understudies and externally in formal courses. 

It is clear, too, that foremen must be 
regarded as department managers, and as 
such be taken into the full confidence of and 
close collaboration with the higher manage- 
ment. Periodic conferences will be necessary 
to discuss common problems and to ensure 
uniform application of policies and pro- 
cedures. The status of foremen must be 
raised so that they have not only the full 
recognition of the management, but also the 
entire respect of the operatives. Foreman- 
ship should assume the standing of a pro- 
fession with minimum requirements as to 
education and experience. It should possess 
those qualifications and powers to plead its 
case in industry. 

Along with these developments, and by no 
means of lesser significance, is the need for 
research in the problems of departmental 
supervision. The social demands of the group 
as well as the psychological requirements of 
the individual need attention and investiga- 
tion, equally as much as, even if not more 
than, questions of technical and organisa- 
tional improvement. For the real problem 
of departmental management is so to 
influence subordinates that they not only 
become proficient, but work in harmony and 
apply their energy to the utmost. 








Hydro-Electric Power in 
Tasmania 


A TRIBUTE from Tasmania to the workers of 
Britain has been received in connection with the 
recent installation by the English Electric Com- 
pany of some large hydro-electric generating 
plant. This tribute appears in the report issued 
by the Hydro-Electric Commission of Tasmania 
for 1943-44, an official Government document, 
under the heading of ‘‘ Power Production,” and 
reads as follows :—“ It is with pleasure that we 
report a much improved power position. The 
anxiety that has been felt at heavy peak periods 
during the past few years has been relieved by 
the placing into commission of new power units 
at Tarraleah and Waddamana stations. That 
Great Britain was able to build for us and to 
deliver to Tasmania these large turbo-generators 
during the war whilst fighting for her existence 
through air and sea warfare is an achievement 
which we propose to record by a suitable plate 
on each machine, such as, ‘ Built by the workers 
of Great Britain and carried by British seamen 
to Tasmania during the war years 1939-1944.’ 
Thus these historic units will remain as lasting 
symbols of the indomitable courage and 
solidarity of the Empire at a time of great 
national stress.” 

The new power units referred to comprise four 
English Electric water turbine driven alternator 
sets of the horizontal impulse type, two sets 
being installed at each of the two power stations 
at Tarraleah and Waddamana. At Tarraleah 
each turbine has a rating of 21,000 B.H.P. ata 
speed of 428 r.p.m., operating with a 940ft. head. 
Each alternator has an output cf 18,750 kVA at 
11 kV, three-phase, 50 cycles. At Waddamana 
the rating of each turbine is 17,600 B.H.P. at 
500 r.p.m., with a head of 1070ft., and the 
output of each alternator is 15,000 kVA at 
11 kV, three-phase, 50 cycles. The current from 
these power stations is used for the production 





of zine and carbide. 





«UNVYL ONITIOCOD GNY BOWNESS Mvad—Pr “Ora 


SNIHOVIN ONIHONENO ANY ONINSLHOIV4NAsS—e - 
SAWNVH ONISNOA GNY ‘ssaud ONILLESdM “SOvVNUN SA SNONNIANOD—Z “Olg 


MZIA “WUSNSES—1 - 














i wi ea ve 


9999 '60@ os ae ee ee A 


(26rd apnsoddo vag uondrsosap 40,7) 


‘Vd “IMOANATIV ‘ANVAWOO "IHMLS HDOWUAGSLLa 
INVTd @IXV AVMTIVY Uv TAdgaAL NVOIUANYV 


| 
| 
cs 
= 
Z 
— 
o 
Z 
cs 
& 
= 
oH 
= 











PREss. AND FORGING HAMMER 


—— VN TINUOUS FURNACE, UPsetTrinGe 
Fia 4—DrRaw FURNACE AND Coouinea TANK 


See ENING AND QUENCHING MACHINE 














Fes. 9, 1945 


THE ENGINEER 


111 











Production of Tubular Railway 


Axles in 


UBULAR railway axles are being experi- 
mented with in this country. In America 
they have already proved successful, and accom- 
ying engravings illustrate a plant erected 
by the Pittsburgh Steel Company at its Allen- 
port, Pa., works. At full production this plant 


America 


hydraulic upsetting press, better seen in Fig. 2, 
which is followed by a 30001b. drop hammer 
that shapes the journal and wheel seat to form. 
The tube is now transferred by the conveyor 
system, to be seen in the engravings, back to 
the entry to the tube-end heating furnace for 





FiG. 5—CENTRE - MACHINING 


is capable of turning out 500 tubular axles per 
day. 

The steel is produced at the company’s 
Monessen steel works and arrives at Allenport 
in the form of cylindrical billets. These billets, 
heated to a uniform temperature throughout, 


TABLE II. 








Design ... Solid 1. 





Axle number Ty ee ee See 13-C-1 
Wheel mounting pressure... ...  ...  «.. 100 
Stress at inner hub face (solid equivalent 
stress load) hE ee are Deo 17,000 
Life, revolutions in millions ... .... ... 2-0 
Equivalent miles in 36in. wheels 3,560 
Wheel seat condition as Cracked 








| 


irincitagpamceenes 


are pierced in a Mannesman roll piercing 
mill. They are then reheated and passed 
through a second similar mill. Rolling to 
tubular form is performed in a Pilger mill. 
The resulting tubes pass through a stress- 
relieving furnace, sizing mill, hot straightener, 


Comparison Fatigue Tests 


its other end to be operated upon. In order to 
maintain a continuous flow to later operations, 
tubes leaving the furnace are usually arranged 
to be alternately new material and one-end 
forged material. On completion of forging at 
both ends the tubes pass into the continuous 




















| 
Solid 1. Solid 6 Solid 6 Tube 1. Tube 1. 
(new). (new). 
1-C-2 11-A-2 10-A-1 14 25 
80 120 95 80 90 
13,500 17,000 13,500 17,000 13,500 
16-1 10-9 84-3 88-8 88-5 
28,650 19,450 150,000 158,300 158,000 
Broken Broken Cracked Cracked | Not cracked 
(0-027in. | (0-Ollin. | or broken 
deep) deep) 
| 


hardening furnace, to be seen in Fig. 1 beyond 
the forging hammer. At the exit end of this 
furnace they are picked up two at a time, 
straightened and quenched—Fig. 3. In quench- 
ing the ends of the axles are plugged so that 
quenching takes place from the external 











FIG. 6—FINISHED AXLE 


cooling table, preliminary inspection, cold 
straightening, and final inspection before being 
cut to length and sent to the axle plant proper. 

The axle plant is arranged for in-line produc- 
tion and the engraving, Fig. 1, provides a 


‘general view. Prominent in the foreground is 


the continuous tube-end heating furnace. From 
this furnace the tubes roll on guides into a large 





surface. The object of this procedure is to 
provide a prestressed characteristic which will 
relieve the stresses in the axle arising from 
normal operation. Following quenching, the 
axles pass through a forced convection draw 
furnace, and then to a cooling tank—Fig. 4. 
Finally, the insides of each end are simul- 
taneously centre-machined—Fig. 5. The axles, 








after inspection, are then ready for dispatch, 
further machining usually being undertaken 
by the customer. Fig, 6 shows a finished axle. 
The axles so made are designed to be machined 
to the same journal and wheel seat dimensions 
as the conventional solid axle. Between the 
wheel seats the axles are straight, and are left 
with the natural smooth rolling mill finish. 
There is a considerable saving of weight in 
comparison with solid axles, as shown by 
Table I :— 


TaBLe [ 

Journal Weight Weight 

size, solid, tubular, 
inches. Ib. ib. 
2 era oe eee 
TG eas ae ea, FE ose ee 
et ee RONG eis Heer eee 
64x12... 1190 niact | bask OO 


This saving of weight, which produces quite 
important economics in haulage costs and 
perhaps also helps to reduce permanent way 
maintenance costs, is combined, it is claimed, 
with an increased life, as compared with a 
solid axle. Comparison fatigue tests in support 
of this claim are shown in Table II. In an 
actual service test in which tubular and solid 
axles were placed in the same railway vehicles, 
the tubular axles showed less wear on both 
journals and brasses, and were found to run 
cooler than the solid axles. 








Counterbalancing of High- 


Speed Locomotives 


As a result of kinked or bent rails, 
caused by engines of modern types running at 
high speeds, although counterbalanced in 
accordance with modern practice, a series of 
comprehensive tests have been made under the 
direction of the American Railway Engineering 
Association. Details of these tests, with results 
and conclusions, have been published, including 
analysis of the disturbing forces on the locomo- 
tive and the relation of rail stress to wheel load. 
Three engines were used, of the 4-6-2, the 
46-4, and the 4-8-2 types; nearly 500 test 
runs were made, with speeds reaching as nearly 
100 miles an hour as was practicable. The 
operating performance was determined by :— 
(1) Measured acclerations of the frame in 
vertical, lateral, and longitudinal directions ; 
(2) measurement of stresses in main driver 
pedestals ; (3) variations in sprung load trans- 
mitted to main drivers ; and (4) measurement 
of draw-bar pull between engine and tender. 
The relative riding qualities of the engines were 
judged by observers in the cabs. The tests 
were made on a line laid with 100]b. rails, 
having maximum gradients of 1 in 100 and 
curves of 5300ft. radius. The conclusion arrived 
at is that high-speed operation of both passenger 
and freight trains requires further refinements 
in the counterbalancing of the locomotives, as 
follows :—First, determine the rotating equi- 
valent of the connecting-rod and balance this 
weight on the main crank pin; secondly, con- 
sider the centre of gravity of the excentric 
crank to determine its dynamic component 
forces acting parallel with and perpendicular 
to the crank pin diameter; thirdly, take into 
account the excentric rod equivalent acting at 
the small end of the excentric crank ; fourthly, 
transfer the revolving weights into two equiva- 
lent revolving unbalance components parallel 
with and at 90 deg. te the crank pin diameter of 
both main driving wheels; fifthly, provide 
counterweight in both main drivers to offset 
these components and add the desired amount 
of reciprocating compensation in each wheel. It 
is evident that the trailing bogie and tender 
coupling have an important influence upon 
the riding qualities of the engines at high 
speeds. 








L.N.E.R.. DeRatmiMENT.—On Sunday evening, 
February 4th, the 6 p.m. train to Leeds and Brad- 
ford had entered the tunnel outside King’s Cross 
Station when, for some reason at present unknown, 
it started to move backwards. Two of the rear 
coaches became derailed. Two fatal casualties 
resulted: from the accident and about twenty-five 








people suffered injuries. 
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; | than production, that thrift was a discredited 


the relations between employers and their 
workpeople were always on the rim of a 
revolution, that no one had ever thought of 
social reforms before Beveridge, that the land 
was being wasted and overrun by the idle 
rich, that employment was more important 
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MODERNISATION 


IF one believed all that he heard, he would 
be forced to the conclusion that all British 
industries were in a desperate condition. He 
would gather that their managers did not 
know how to manage, that their directors did 
not know how to direct, that their technicians 
were lazy, ill-taught, and indifferent, that 
they spent next to nothing on research, took 
no interest in education, never troubled to 
study their markets, arrested the develop 
ment of inventions, prevented the reduction 
of prices, and just jogged along on the 
old ways that had been good enough for 
their fathers—who, we must suppose, had 
some merits and guts—and were good 
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3] put up the shutters at once. 


15| these accusations to expose their absurdity. 


+} would have been out of business years ago. 


5)0f many. 


virtue, and that, in fine, the industries of the 
country were on their last legs, and that— 
unless the proposals of the new planners were 
at once adopted—it would be just as well to 


It is unnecessary to do more than state 


If the industries of the kingdom were but 
one half as bad as they are alleged to be, she 


The fact, of course, is that they are, taken 
in the bulk and not by instances selected to 
support an argument, no worse than the indus- 
tries of other nations, and better than those 
Is it even faintly conceivable, we 
may ask, that effete industries, as the libellers 
would have us believe ours are, could have 
risen almost overnight to the call that the war 
is making upon them ? Is it conceivable that 
a country really indifferent to science and 
unpractised in research could have accom- 
plished what the United Kingdom has accom- 
plished in but a few years in the applications 
of science to warfare ? The answer is not in 
doubt. It was the healthiness of British 
industries that enabled them to respond at 
once to the sudden call, and fitted them to 
expand and extend their capacity, just as it 
was the well of practical science which, when 
the necessity arose, was found deep enough to 
supply all our needs. We have yet to learn 
that any country in the whole globe, even 
that exemplar of industrial perfection, the 
United States, adapted itself more rapidly, 
more completely, and more efficiently, to the 
demands of war than this land of ours. In 
face of the facts that may be read in a White 
Paper, “The War Effort of the United 
Kingdom,” published in December last, to 
ask us to believe that our industrial system, 
our industries themselves, and the individuals 
that run them, were decadent and moribund 
is to ask far more than any logical mind will 
concede. Of course, there are weak spots and 
bad patches. Of course, our industries need 
“‘ modernisation.”’ They have always needed 
it; there are no industries in any nation 
under the sun that do not need modernisa- 
tion, and they all get it. It is a continual 
process of development and advance. But 
to allege that because developments are 
needed—there was never a time when they 
were not—British industries have shown 
themselves to be incapable of managing their 
own. affairs is, to be blunt, sheer nonsense. 

On examination, we think it will be found 
that more than three-quarters of the critics 
are moved by ulterior motives, and that the 
remaining quarter is composed partly of 
ardent planners and partly of genuine 
reformers who desire to indicate the direc- 
tion in which wholesome growth may take 
place. ‘The last-named have made many 
sound and useful suggestions, but these do not 
satisfy the pursuers of ulterior motives. 
Their objective—well exemplified in the 
speeches of Sir Stafford Cripps—is to bring 
more and more of the industries of the 
country into the hands of the State or under 
State control. And their method is, to say 


necessary for the regeneration of industries 
huge sums—Sir Stafford says that two hun. 

dred million pounds sterling of new capital 
are needed for our coal mines—and then to 
argue that since such vast sums. are beyond 
the capacity of private investment, the State 
must take over the industry. Bat they never 
add that the State itself can only find the 
money by taxing other industries, by making 

purchasers pay more, or by tapping, through 
personal taxation, the very sources that would 
find the money as voluntary investors. 


The Chicago Conference 


WHEN we discussed, in December, the 
findings of the Chicago Conference on Ciyj! 
Aviation, the information available was 
neither complete nor, in many respects, 
particularly consistent. But, thanks to the 
recent debate on the subject in the House of 
Lords, in which Lord Swinton, the new 
Minister for Civil Aviation and the leader of 
the British contingent at Chicago, took a 
leading part, the situation is much clearer, 
Although the Conference discussion showed a 
marked division of opinion on the political 
aspects of the problem, which was regarded 
more from the air line operators’ point of 
view than the passengers’, the Conference 
did indicate a general agreement on what 
needed to be done as regards technical 
control. 

The British delegation decided to put 
forward a scheme, originally devised by the 
Canadian Government, which, it was hoped, 
might at least be accepted as a basis for dis- 
cussion. This scheme was chosen, since that 
suggested by Australia and New Zealand was 
felt to be somewhat Utopian since it aimed at 
complete world ownership for all international 
air traffic; this, it was held, whatever the 
merits of so drastic a solution, would have no 


chance whatever of acceptance by the Con- 
ference, however persuasive its sponsors 
might be. Even a scheme so relatively 
modest as the Canadian, which the British 
delegations did sponsor, failed to win general 
agreement, despite the fact that it merely 
extended, to the whole world much the same 
plan as that which, for many years, had been 
successfully employed within the U.S.A. 
among its 
Canadian scheme won general acceptance, 
the world would have benefited from four 
declared freedoms, viz., the rights of innocent 
passage, the right of landing for technical 
reasons, the right of carrying passengers and 
goods from the country of origin of the air- 
craft to any other, and the similar right on 
the homeward journey ; it would also have 
had the advantage of an agreed scheme for 
the allocation of routes, so as to prevent 
wasteful competition and the grave risk of 
encouraging the existence of rival systems of 
national subsidy in one form or another. 
The American delegates, nevertheless, did 
not view such a system of world control with 
approval ; 
be equal freedom for everyone to fly any- 
where, leaving it to the hard law of supply 
and demand to push the inefficient to the 
wall and let the toughest win. This purely 
individualist attitude did not, however, win 
a majority vote among the delegates, and it 
had in the end to be embodied in a kind of 
minority report ; nor, on the other hand, was 


“sovereign” states. Had the 


they preferred that there should 








enough for them. He might also gather that 





the least, ingenious. They put forward as 








the Canadian scheme generally accepted. So 
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on these political issues the Conference failed 
toagree. Instead it left all such problems for 
consideration by a temporary International 
Advisory Council, with its seat in Canada, 
appointed for a period not exceeding three 
years to function until such time as it might 
be replaced by a more permanent organisa- 
tion. On the technical side, however, full 
ment was reached. That agreement 
covered the creation of a new International 
Convention to replace those of Paris and 
Havana, now out of date; this new Con- 
yention is to have the task of formulating 
suitable flying rules for pilots—“ Rules of 
the Road ’’—as well as for general air traffic 
control, for meteorological procedure, for 
radio aids to navigation, for the standardisa- 
tion of maps and charts, for means for the 
prevention of accidents, for life-saving pro- 
cedure, for airworthiness standards, and for 
other lesser technical matters. 
On the principle, therefore, that half a loaf 
is better than no bread, the Chicago Con- 
ference has been decidedly useful. Had the 
Canadian scheme been accepted we should 
nave an aviation plan for the international 
air lines of the entire world, fair to all even if 
somewhat complicated to carry out in 
practice. With the adoption of the American 
scheme we should all have become engaged 
in the keen rivalry of the market place, so 
dear to our American allies—who would 
have a good start in the race—and so pro- 
ductive, at a certain cost to other com- 
petitors, of hard, keen, efficient organisation. 
The two ideals are poles apart, some will 
prefer the one and some the other ; each has 
its advantages and disadvantages. The 
dilemma of choice between them, or of finding 
some compromise, it is now for the Interim 
Council to resolve, if it can. Until it does so, 
the world must get on as best it may by 
unilateral arrangements between participat- 
ing States. In the meantime the British 
Commonwealth has set up an Air Transport 
Advisory Council, which held its first meeting 
in Canada, just after the Chicago Conference. 
That useful and prompt action has gone far 
towards the necessary regularisation of such 
matters within the Commonwealth, and it 
will give the rest of the world a picture of 
how Great Britain, at any rate, thinks that 
civil aviation in the coming years might best 
be run, ; 








French Locomotive Practice 





Despite the long occupation of France 
by the Germans, a good deal of new loco- 
motive design and construction seems to 
have been undertaken during the years 
1941-44 under the auspices of the French 
National Railways. In 1939 an order for 
eight large 4-6-4 express locomotives with 
simple expansion—a most unusual feature 
in France—was placed by the Région du 
Nord of the National Railways. Designed 
by Monsieur de Caso, under the general 
responsibility of Monsieur .Lancrenon, these 
engines were intended to be the equals, as 
traffic machines, of the celebrated Chapelon 
4-6-2 and 4-8-0 compound locomotives. 
Construction was suspended on the outbreak 
of war, but has since been resumed, and by 
the autumn of 1944 seven out of the eight 
were running. But the eighth locomotive 
has been altered in design to give four- 
cylinder compound propulsion, and is being 


fitted with piston valves of very large dia- 
meter. One of the first seven of the 4-6-4 
engines is understood to have given 3700 H.P. 
on Vitry test plant, which does not appear to 
have been damaged, and has been used for 
prolonged test of at least.one other loco- 
motive class. 

This second class comprises a large number 
of four-cylinder compound 2-8-2 engines 
for heavy main line work ; the design for it 
was evolved by Monsieur André Chapelon. 
These engines appear to be working on 
all the non-electrified main lines radiating 
from Paris, and their present duties include 
the haulage of the very heavy nightly 
express between Paris and the Franco- 
Belge frontier, the train running vid Amiens 
and Lille, and being handed over at the 
frontier to the Belgian National Railways 
for the remainder of the journey to Brussels. 
Double-heading is common on both sections. 
The new Chapelon 2-8-2 engines have wheels 
only 5ft. 5in. diameter, but run easily at 
120 kiloms. per hour (74}$ m.p.h.). On Vitry 
test bank they have developed 3200 H.P. at 
the wheel rims at a speed equivalent to 
62 m.p.h. and with a cut-off of 50 per cent. 
There are only two sets of valve gear for the 
four cylinders, giving equal cut-offs for high 
and low-pressure cylinders. 

When we saw Monsieur Chapelon last in 
1939 he was working on the design of a four- 
cylinder compound 2-10-2 for heavy mineral 
trains, and he had even contemplated a 
twelve-coupled design. But war conditions 
appear to have modified this work and 
Monsieur Chapelon’s design office is now 
working on a three-cylinder compound 2~10-4 
engine for the heaviest freight and mineral 
trains. To meet the requirements of this 
design and others proposed for passenger 
traffic, the French National Railways are 
now adopting a maximum axle load of 
23 metric tons for the principal main lines, 
and there is talk of as much as 25 or 26 tonnes 
for certain routes. Over the past two years 
passenger train loads on the non-electrified 
sections have varied from about 700 tons on 
the ex-P.L.M. section out of Paris and up to 
800 tons on the Valence-Avignon section ; 
but loads of 850 tons on the Nord and 900 tons 
on the Paris-Rouen section, both hauled by 
six-coupled engines, have been recorded. 
The Est 4-8-2 engines have been taking up 
to 900 tons on the principal trains and main- 
taining 55-60 m.p.h. on the level. These 
loads, though hauled at reduced speeds— 
up to maxima of 68-70 m.p.h.—seem to have 
shown new possibilities for the steam loco- 
motive to French engineers, and Monsieur 
Chapelon is understood to believe in the 
practicability of evolving designs which would 
regularly haul 900 tons of passenger stock at 
the high schedule speeds maintained in 1939 
with 600-650 tons trailing. 








Obituary 


ALEXANDER DUCKHAM 


Many of our readers in various fields of 
engineering activity will learn with deep 
regret of the death on Thursday, February 
Ist, following an operation, of Alexander 
Duckham, the founder and _ governing- 
director of Alexander Duckham and Co., 
Ltd., and the chairman and governing 
director of Trinidad Central Oil Fields, Ltd. 
Alexander Duckham, who was sixty-seven 
years of age, was the son of the late Frederick 
Duckham, the manager of the Millwall Dock 
Company. He received his education at 








Blackheath School, and at the age of sixteen 





entered University College with the idea of 
taking up a medical career. Under the 
influence of the late Sir Alfred Yarrow, his 
godfather, and the late Lord Fisher, he 
decided to study chemistry, and was success- 
ful in gaining the Goldsmiths’ Scholarship, 
the Exhibition of the Clothworkers’ Company, 
and the Senior Gold Medal of the University. 
He also took the Ph.D. degree at the Univer- 
sity of Heidelberg. 

In 1899 he founded the firm of Alexander 
Duckham and Co., Ltd., and spent much time 
on laboratory and testing work. He travelled 
widely, and met, among others, Sir Malcolm 
Stewart, of cement fame, with whom he 
formed a life-long friendship. His ventures 
were also actively supported by his cousin, 
Sir Robert McDougall, the flour miller. In 
1905 he turned his attention to Trinidad as a 
means for increasing the production of oil 
within the Empire, and he founded the firm 
of Trinidad Central Oil Fields, Ltd. Four 
years later he interested himself in flying, 
and developed a close friendship with 
Monsieur Bleriot. It was he who provided a 
memorial stone in the grounds of Dover 
Castle, to mark the spot where Bleriot landed 
after bis first Channel flight of 1909. During 
the last war, Alexander Duckham was 
appointed Deputy Director-General of 
Munitions, Controller of National Aircraft 
Factories and American Aircraft Assembly 
in this country. 

He was perhaps best known in recent years 
for his active work on behalf of the Royal 
Air Force Benevolent Fund. He gave 
Vanbrugh Castle, Blackheath, and Rooks 
Hill House, Sevenoaks, for the benefit of 
orphans of R.A.F. personnel, together with 
funds towards their upkeep. He was a 
Fellow of the Chemical Society and a Fellow 
of the Institute of Petroleum. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


PATENT LAW 


Str,—The discussion on this is much needed. 
The authorities concerned work on the assump- 
tion that the inventor is the sole beneficiary of 
a patent, and that it is the business of the 
nation to get his idea published, and then to 
take all protection from him, so that the nation 
may get the benefit free of charge. At present 
rumours are set abroad, doubtless by politicians, 
that many useful inventions are held off the 
market. The Boys match which may be 
lighted and extinguished many times is a case 
in point. Boys himself pointed out that he 
wanted to sell it cheaply, but found that he 
would have to pay a heavy tax on each match, 
and that kept it off the market. Some people 
have sold cheap and convenient lighters to the 
public, but they have been fined for doing it. 
We have also been told that ladderless stockings 
could be made from Nylon, but for the manu- 
facturers who suppress it. This is also untrue ; 
manufacturers want to sell Nylon, but it has 
been all required for war purposes. A recent 
article in a newspaper stated that wonderful 
inventions were supplied by science for use in 
this year, if “ other interests ’” did not suppress 
them. The writer, who claims to be a scientist, 
seemed to be unaware that science does not pro- 
vide the inventions, but that they come from 
the work of scientists, inventors, and from the 
work of manufacturers who spend enormous 
sums of money in research work. The electric 
lamps which he referred to have been developed 
during the past sixty years at a cost of millions 





of pounds by the manufacturers, who, he wants 
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us to believe, are chiefly concerned in seeing 
that the public does not get them. One may 
compare this attitude with that shown to 
writers of books, who get copyright for life and 
fifty years afterwards free of charge. A book 
may get a hundred years’ protection without 
any fear that this may be taken away because 
it is obviously derived from preceding books, 
but a patentee may lose his rights through prior 
publication in a paper which no one had heard 
of until it was hunted up by legal searchers. 

I have been engaged in invention for the past 
fifty years, and happen to have made more 
money than I have lost by it, but to-day when 
I occupy myself in developing new ideas, I have 
to put them aside and wait to see if someone 
else thinks of them. This sometimes happens, 
and foreigners take out patents for them, and 
we have to pay royalties abroad. Why not 
publish them ? Because that would rob some 
future inventor of his rights. 

The problem of compulsory royalties could be 
dealt with by giving cheaper patents to inventors 
who would endorse them with the words ‘‘ Sub- 
ject to compulsory royalty,” and let this be 


fixed by some cheap method. We do not want} 


long iegal proceedings, which the outside 
inventor cannot afford, in such cases. Patents 
on these terms could be granted with security 
and without the possibility ‘that they might be 
destroyed because some anticipation had been 
discovered which had never been put into use 
for the benefit of the public. In the event of 
such turning up, the royalty might be reduced, 
but the patent would not be quashed. I have 
known useful ideas held up and not put on the 
market because of some flaw in the patent 
which would have prevented the manufacturer 
from getting back the costs of developing the 
idea. The public suffer from such cases, and 
they are misled when they imagine that it is 
to their advantage to take away all inducement 
for the developing of new and useful ideas. 
Where a manufacturer could not agree to 
monopoly patents for reasons which have been 
made clear, the present patent law could stand. 
C. TURNBULL. 
Tynemouth, February Ist. 





FOREIGN TRADE 


Srr,—Recently much publicity has been given 
to the need for expanding our export trade and 
to the efforts which other nations are making to 
capture foreign markets. 

The success of our export drive to restore the 
balance of trade, disturbed by the relative 
absence of income from investments abroad and 
reduced earnings from carrying services, would 
be jeopardised by inadequate marketing arrange- 
ments. In the competitive conditions of trading 
in markets open to all comers, or possibly even 
prejudiced in favour of some other nation’s 
products, the ability to present our goods is 
a sine qua non for their delivery. 

It will be agreed that the first move in that 
direction is the appointment of suitable repre- 
sentatives, and obviously those possessing not 
only a knowledge of the products they have to 
offer, but also of their prospective customers, 
are best equipped. The qualifications of 
responsible business executives abroad should 
therefore include a good understanding of their 
clients’ language and psychology, or at least 
what might be called a travelled outlook, which, 
if required to be allied to a high standard of 
technical and commercial ability and of personal 
integrity, does not leave a wide choice of 
candidates. 

By comparison with the salaries which 
reputable American and Continental firms 
accorded to their senior executives abroad, and 
which might range from £1500 to £3000 or even 
more per annum, it is therefore questionable 






£900, such as was offered by an “‘ old-established 
and internationally known engineering com- 
pany” in a recent advertisement for two 
resident Continental managers, will attract the 


exposed posts. If this announcement meets with 
a favourable response, the candidates must be 
given credit for motives of adventure or service 
at some personal sacrifice. 
J. B. ScHUBELER. 
Appleton, Cheshire, January 29th. 





WORM BALANCING 


Sm,—Dr. Merritt’s able analysis of the worm 
balancing problem in a recent issue of THE 
ENGINEER, and his conclusion that single- 
threaded worms having ends faced square with 
the axis will always be dynamically unbalanced, 
recalls a variation of the same problem with 
which the undersigned had experience some 
years ago. 
In that case the problem was to obtain good 
dynamic balance of a large helical spring rotat- 
ing about its axis at high speed. 
The spring was made with a whole number of 
turns, and this achieved the required degree of 
static balance. There appeared, however, no 
practicable way of achieving dynamic balance 
for the spring by itself. Recourse was therefore 
made to obtain this upon the complete sub- 
assembly, formed by the spring, its mounting 
sleeve and end collars. After being balanced 
statically, the spring was assembled with its 
mountings and located against rotation relative 
to them. A dynamic balancing machine was 
used to determine the magnitude of the dyna- 
mically unbalanced couple, which was then 
eliminated by removing metal from appropriate 
positions upon the end collars. 
As others must have had similar experiences 
it would be interesting to learn if there is a more 
convenient solution without radical change in 
design or the use of more than one spring. 

W. Barnes, 
Huddersfield, January 31st. 








Sixty Years Ago 





AERIAL NAVIGATION 


AN article on aerial navigation in our issue of 
February 6th, 1885, is noteworthy for its con- 
demnation of the efforts then being made to 
achieve flight by means of the dirigible balloon 
and the encouragement which it gave to further 
studies of the possibility of flight by means of 
stationary wing surfaces. On September 29th 
of the previous year the Tissandier balloon, a 
cigar-shaped structure, 90ft. long and 30ft. in 
diameter, had made a steered flight near Paris 
in a high wind. The balloon was equipped with 
a 10ft. screw, driven by a Siemens motor and 
twenty-four large bichromate cells, each holding 
about 6 gallons of solution. A large rudder, we 
recorded, played an important part in manceuvr- 
ing the machine. We condemned the dirigible 
balloon on the ground that the weight of the 
power equipment would always be so great a 
proportion of the total lift that it would never 
become a practicable means of carrying a worth- 
while weight of passengers or goods anywhere 
at a worthwhile speed. We believed, however, 
that flight might yet be found to be possible if 
we could only discover the secret which enabled 


through the air on extended wing without 
muscular effort. A correspondent, Mr. 
Lancaster, of Florida, had made a long study of 
the flight of such birds and had reached certain 
views which he desired to have debated by 
scientific people. We presented a summary of 
his theory. To illustrate it, we gave a diagram 
of a wing section which had a plane upper 
surface, a sharp leading edge, and a cross 
section thickening towards the rear, the lower 
surface at the trailing edge rising to meet the 


right type of applicant for these important and 


soaring birds, such as the albatross, to progress | ‘ 





section was very like a modern aerofvil 8ectig 
turned upside down and back to front, Me 
Lancaster argued that when this section Was 
exposed to a wind at a small angle of incidencs 
& pressure would be developed on the undersid, 
and a reduction of pressure on the upper, The 
air current on the underside would, on reachiy 
the trailing edge, rush upwards into the arial 
vacuum on the upper side and in passing roung 
the curved rear edge would develop a resultan, 
force acting to propel the section forward 
against the wind. Mr. Lancaster seems to have 
convinced himself by experiment that it, wag 
possible to produce a resultant forward forge 
greater than the force of the wind tending to 
drive the section backwards. 
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SHORT NOTICES 


Surface Drainage : A Study of Rainfall Run. 
Off. By L. B. Escritt, Assoc. M. Inst. CE, 
M.R. San. IL, F.G.S. Bognor Regis: John 
Crowther, Ltd. Price 10s. 6d.net.—This liberally 
documented book ought to have had a title 
such as “‘ The Drainage and Sewerage of Built. 
Up Areas,’’ or one sufficing to indicate that it 
is am exposition of theory and practice in that 
branch of engineering. Only eight pages are 
devoted to the subject indicated by the sub. 
title, except in so far as “‘ run-off ”’ is in part the 
flow through drains and sewers. In the remain. 
ing ninety-odd very closely printed pages the 
real subject of the book is presented, with 
respect to accepted theory, the more widely 
used formule and tables, and normal practice, 
The chapters, illustrated by forty-eight figures, 
cover the theory of sewerage ; four methods of 
computing flows of surface water sewerage ; 
estimations of impervious area and percentage 
impermeability ; calculation of required sizes 
of sewers ; soakaway systems, storm overflows, 
and ventilation ; the design and construction 
of sewers and accessory structures ; and sewage 
pumping stations. The bibliography contains 
113 references to sources of information. 





Development Reference Annuals—Engineering 
Materials, 1944; Engineering Production, 1944. 
London: Paul Elek (Publishers), Ltd. Price 
8s. 6d. each.—These two slim volumes may be 
briefly described as annotated bibliographies. 
Each covers a number of more or less corre- 
lated subjects. To each subject there is a short 
commentary followed by a bibliography with 
reference numbers. The commentaries are 
written by individual authors, who possibly 
have also made the bibliographies. In any case, 
the bibliographers are almost certain to have 
biases and predilections, or for some reason 
have access to some papers and books and not 
to others. Hence there are certain to be exces- 
sive references to certain sources and too few to 
others. To give examples—a commentary on 
‘* Plywood and Adhesives,’’ contributed by the 
Forests Products Research Laboratory, pays 
very little attention to any sources except 
“Wood,” and in the bibliography of ‘‘ Quality 
Control ” there is not a single reference to the 
articles on that subject in our own columns. 
We have no doubt that many other omissions 
exist. They may not signify, but, on the other 
hand, they indicate a lack of completeness 
which reduces confidence. 
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Walking Dragline Excavator 





N the occasion of a recent visit to the 

Ipswich works of Ransomes and Rapier, Ltd., 
we were able to see under erection in the shops 
alarge walking dragline. Machines of this type, 
it will be recalled, are used for such work as 
that illustrated in the accompanying engraving, 
Fig. 1, the removal of overburden in an iron- 
stone quarry or in open-cast coal mining opera- 
tions. ‘The machine we saw under erection will 
be so employed, and, whilst it is designed to 
carry buckets up to 6 cubic yards capacity on 
appropriate length booms, this machine will 
have a 3 cubic yards Rapier general-duty 
bucket at 135ft. radius. The relatively large 
bearing area obtained from the circular bases 
used on these machines and the consequent 
increase in the distance to the tipping point 
from the centre of rotation make them ideal for 
this type of work. The effect is to increase the 
duty range above that of a crawler-mounted 
excavator of equal weight and to provide a 
manceuvrability that is quite unobtainable 
on @ Wheeled or even crawler-mounted 
excavator. 

When walking, shoes are lowered to the ground 
on each side to take the weight and the whole 
machine ‘‘ walks’ backwards by steps. The 
walking mechanism on this machine, as on all 
other ‘‘ Walkers,”’ made by this firm, is claimed 
to be the only walking mechanism so employed 
which is entirely British in design and manu- 
facture, being covered by British patents. 

Drawings on page 116 indicate that the 
general construction of the machine is similar to 
that of smaller draglines, but on a very much 
larger scale. The boom is of lattice construction 
and extension pieces can be supplied to increase 
the range. The Rapier ‘‘G.D.” type bucket is 


machinery, which is electrically driven, is 
mounted in the superstructure and most of it, 
including the main hoisting and drag drums and 
their drives, is mounted well behind the centre 


trics continues the dragging action and 
eventually causes the machine to be lowered 
again on its base after taking a ‘‘ walking 
stride” of about 5ft. 6in., as indicated at D. 
Completion of the rotation of the excentrics 
lifts the shoes back to their original positions. 
A drawing, Fig. 6, shows the actual arrange- 
ment of this excentric drive on the machine 
under discussion, whilst the geometrical prin- 
ciples involved are illuminated by Fig. 2. 





Particulars of Walking Dragline 





Length of boom ... 

Capacity of bucket... 

Type of bucket... ...  «.. 

Angle of boom to horizontal... 

Radius of discharge vertical... areas 
Maximum working load at maximum radius 
Drag rope (single part), circumference 
Hoist _ (single part), circumference 
Drag pull, maximum a Oe 
Working weight ... ... ... 

Ballast (supplied by customer) 
Clearance radius rear of cab 

Centres of shoes i Aes 

Width of house wee 

Diameter of roller circle ; 
Diameter of base structure ... 

Area of base etnesie 

Two shoes a 

Bearing area of shoes 

Bearing pressure (base) ... 

Bearing pressure (shoes) 

Boom hoist (six parts) ... 

Boom ties (two ropes) ... ... 

Hoist motor continuous rating 

Rotate motor continuous rating ... 
Hoist generator ... ... ... «. 
Rotate generators ... 

Induction motor 

Walking stride gee ES te 
Walking speed (at 600 r.p.m. motor) 
Rotate speed (no-load speed) wR oe 








, 135ft. 123ft. 106ft. 88ft. 
..-| 3 cubic yards | 4 cubie yards| 5 cubic yards| 6 cubic yards 
bs G.D. G.D. G.D. G.D. 
25 deg. 30 deg. 30 deg. 30 deg. 
135ft. 120ft. | 105ft. 90ft. 
7 tons 9-15 tons 11-45 tons 13-5 tons 
4}in. 4}in. din. 5} in. 
4tin. 4tin 4tin. 4tin. 
19-7 tons 23-2 tons 30-6 tons 35-5 tons 
155 tons 155 tons 160 tons 160 tons 








29ft. 3in. 
30ft. 
18ft. 
23ft. 5}in. 
24ft. 
452 square feet 
Each 23ft. 7in. long by 4ft. 3in. wide 
200 square feet 
Mean 5-35 lb. per square inch 
Maximum 7-8 lb. per square inch 
3}in. 
6jin. 
125 H.P. with blower 
57} H.P. 
120 kW 
Two at 31kW 
200 H.P 
5ft. 6in. 
0-17 m.p.h. 
2-62 r.p.m. 











of rotation, where its weight is usefully disposed. 
The operator sits in a small house projecting 
out of the front of the machine, with an excellent 
view of the boom and bucket. All controls are 





ysed. Whilst digging, the superstructure is 


concentrated here. Accompanying drawings 
and a table of particu- 
lars indicate the con- 








FiG. 1—-WALKING DRAGLINE AT 





carried by a roller track on a circular base, 24ft. 
in diameter. This base has a flat top and 
bottom and is constructed of mild steel sections 
and plates stiffened by diaphragms. The 
bearing pressure on the ground amounts to 
rather less than 54 1b. per square inch. All the 


structionand summarise 
the dimensions and 
abilities of the machine 
so well that it is neces- 
sary only to direct fur- 
therattention to matters 
of more than usual in- 
terest. 


WALKING MECHANISM 


Two shoes, one on 
each side, each 23ft. 7in. 
long by 4ft. 3in. wide, 
carry the machine when 
walking. Each is carried 
from the strap of an 
excentric mechanism— 
see Fig. 3. Normally 
these shoes are held in 
the raised position A. 
When the walking drive 
is engaged, however, 
the excentric shaft 
turns as shown in B, 
and each shoe is lowered 
to the ground. A nearly 
horizontal link, attached 
at one end to a point 
near the top of the 
excentric strap and at 
the other end to the 
superstructure of the 
excavator, constrains 
the movement of the 
excentric strap and thus 
causes the shoe - to 
move backwardly when 
being lowered. Once 
the shoes are on the 
ground further move- 
ment of the excentrics 
causes the whole machine to be lifted and tilted, 
as shown in C. Meanwhile, as a, result of the 
constraint of the link upon the excentric straps, 
the shoes attempt to move forwardly relatively 
to the superstructure, thus dragging the whole 





WorRK 


¥ 


To allow for unevenness of the ground surface 
on to which it may be lowered, each shoe is 
attached to its jacking leg by a spherical ankle 
joint, which allows for articulation in all planes. 
One of the possible movements of the shoe under 
the influence of an irregular ground surface 
might be that of rotating around the ankle joint 
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FIG. 2—GEOMETRY OF WALKING MECHANISM 


‘out of parallelism with the superstructure. 
Clearly such a movement cannot be permitted 
to build up in successive steps. Each shoe 
therefore carries at each end a triangular 
structure on its upper surface that engages with 
a fixed framework of sloping angles as the shoe 





machine back. Further rotation of the excen- 


is raised to its upper position. This contrivance 
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js well seen in the section drawing on page 116. 
It restores the shoe to parallelism every time it 
is lifted. 





WaLKING DRIVE 


Each excentric of the walking mechanism is 
carried on & hollow stub axle mounted in the 
main frame of thesuperstructure—see the section 
drawing on the opposite page. The two driving 
shafts have square-section inner ends to take 
the drive from the main machinery and project 
at their outer ends through the stub axles for 
attachment to the excentrics. This design 
relieves the driving shafts of any bending load 
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A. Machine on ground, Shoes in top position. 

B. Machine on ground. Shoes lowered to ground. 

C. Machine raised to highest position, Part of stride 
taken. 

. Stride completed, Shoes about to lift. 


FIG. 3—WALKING ACTION 


_ 
~ 


‘ resulting from the lifting of the whole machine 
at each stride. Note, in observing the drawing, 
the strong compressive bridge girder extending 
across ‘the machine at the excentric bearings 
and taking the stress due to lifting and walking. 


Matin MACHINERY 


The machine is driven electrically. High- 
tension cables from a suitable source bring in 
the power through the central pier on which 
the superstructure rotates, as can be seen in 
Fig. 4. Switchgear is situated near the front of 
the machinery close to the entrance to the 








“THE Enoweend” 


rotate mechanism. 
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driven exciter set. 





The main machinery derives 


driver’s cabin. 





tion motor driving a 120-kW generator. 


| j 
{| 


its motive power from a special Ward-Leonard| the hoist drum and each drum has an indc- 
set consisting of a 200 H.P. high-tension induc-| pendently controlled power-applied clutch and 
This | weight-applied power-released brake. 


* 


FiG. 4—SECTION THROUGH CENTRE OF ROTATION 


These 


Electric 
Supply 
Cable 


set is mounted in the tail of the superstructure | drums are driven by a 125 H.P. motor through 
and includes also two 31-kW generators for the} spur gearing, the driving pinion being placed 


To provide excitation for] between the two main gear wheels. A weight- 
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FiG. 5—ROTATE MECHANISM GEAR - Box 







the generators and motors there is a separately | applied _power-released brake holds the motor 


shaft when not in operation. The same motor 


Drums for the hoist and drag motions are | and gearing is uséd for the operation of the walk- 
mounted on separate shafts carried in journal | ing mechanism by the engagement of an appro- 
bearings. The drag drum is situated in front of ' priate clutch on the “ drag ” shaft and for 
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WALKING 


MECHANISM OF 


DRAGLINE EXCAVATOR 





hoisting the boom by the engagement of a 
clutch on the “hoist”? shaft. Power for 
operating brakes and clutches is provided by a 
motor-driven air compressor. 

Rotation of the superstructure is effected 
by a 50 H.P. vertical motor driving through 
the gearing shown in Fig. 5 a pinion that 





engages with a circular rack on the cage of 








78ft. 8in., and the shaft is to be sunk primarily 
to obtain samples for analysis by official experts 
who have already analysed smaller samples 
from a number of bore-holes. If the promise of 
the drill-hole samples is substantiated by 
analysis of the shaft samples, South Africa’s 
resources of coking coal may be augmented 
considerably. The Waterberg coalfield extends 
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FiG. 6-ARRANGEMENT OF EXCENTRIC DRIVE TO SHOE 


the roller path. This gear is mounted near the 
front of the machine. 

All the machinery is contained in a house 
designed to give excellent access to all parts. 
That house is constructed of sheet steel with 
sliding doors and steel-framed windows. 








South African Engineering 
Notes 


(By our South African Correspondent) 
CaPrE Town, December, 1944. 
§.A. Coking Coal Seams 


THE potential value of an extensive 
but hitherto unexploited coalfield in the Water- 
berg district of the Northern Transvaal is 
now being investigated by the Department of 
Mines, which is about to sink a shaft to test the 
“eoking propensities’ of the ten or twelve 
coal seams which have been established by 





drilling. The seams have a combined width of 


over several hundred square miles. The seam 
system is found at comparatively shallow depths 
on the edges of the field, although in the central 
area the depth is about 1000ft. The coalfield 
is about 80 miles north of Thabazimbi, from 
where Iscor obtains large quantities of high- 
grade iron ore. It is difficult at this stage to 
state whether all these seams are workable, but 
they are all more than 3ft. thick. Samples 
analysed by the Fuel Research Institute 
indicate that the coal has good coking value. 


City Power Plant 

The Electricity and Waterworks Com- 
mittee of Cape Town City Council has recom- 
mended the Council to accept tenders for work 
costing nearly £1,400,000 for extensions to the 
Table Bay power station. The tenders are from 
two British firms. One tender is for the pro- 
vision of a 33,000-volt turbo-alternator, at a 
cost of £260,324, and a second set, but using a 
spare stator and rotor previously supplied, at 
a cost of £197,612. This quotation was put in 

by C. A. Parsons and Co., Ltd. 
The Committee recommends also that the 


Council accepts a quotation from Babcock and 
Wilcox, Ltd., for two boilers and ancillary 
plant, costing a total of £482,239, which will 
form part of the initial extensions to the power 
station and, in addition, as optional work in 
the contract, a quotation for two similar boilers 
and ancillary plant for the second and final 
extension of the power station, which will cost 
£431,532. The Committee also recommends 
acceptance of a quotation from Messrs. Stewarts 
and Lloyds for piping equipment and feed pumps 
for the power station extensions costing 
£144,085. 


Cape Town Water 

A third pipe line from the Steenbras 
reservoir, costing £1,400,000, must be put in 
hand as soon as possible if Cape Town is not to 
suffer a shortage of water, according to a recom- 
mendation from the Electricity and Water 
works Committee, which has just been con- 
sidered by the Finance Committee of the Cape 
Town City Council. The Committee reported 
that the average daily summer consumption of 
water in the municipal area has increased by 
5,750,000 gallons, or 41 per cent. over pre-war 
figures. Last summer’s daily average consump- 
tion in the seven-day peak period equalled 
22,000,000 gallons, and in one day it exceeded 
24,000,000 gallons. The maximum inflow from 
all pumping stations working at full capacity 
is at present 22-9 million gallons a day. A 
pipe line capable of delivering an additional 
10,000,000 gallons daily and additional terminal 
storage is required. This will complete the 
Steenbras scheme to its safe capacity. 


Need to Open New Mines 

The urgency in the national] interest of 
opening up new mines to take the place of 
* dying ”’ mines was stressed by Mr. G. Carleton 
Jones, chairman of the West Witwatersrand 
Areas Mining Company, in his address at the 
company’s annual meeting last month. That 
urgency, he said, was evidenced by the fact that 
in recent months one mine had ceased produc- 
tion and three others had given notice of their 
intention to close down, the total number of 
employees involved being about 2500 Europeans 
and over 20,000 natives. Some other mines 
also had a very limited life of profitable produc- 
tion ahead. 

In emphasising the wider significance of this 
danger, Mr. Jones said during the war indus- 
tries concerned with war production had 
absorbed labour, but many of these would not 
be able to turn to profitable peacetime produc- 





tion, and were likely to release labour in the 
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future. It was therefore probable that should 
a reduction in employment in gold mines occur 
it would bring about a magnified reduction in 
the aggregate of employment offering in the 
Union. ae ; 

As opportunities for compensating employ- 
ment were not likely to arise elsewhere, the 
p by new mining companies of proved 


opening U 
gold-bearing ground would be a factor of major 
importance when Servicemen returned to 
civilian occupations. 

Union Tungsten 


In regard to the existing arrangement 
which expires on December 31st, under which 
the British Government purchases tungsten ore 
at 100s. a long ton unit, the Union Government 
has been advised that it has been decided to 
continue the purchase of tungsten ore for the 
first six months of 1945, but that the price for 
all material brought to a saleable grade after 
December 31st, 1944, will be 75s. a long ton 
unit, free on board. A stiffer quality specifica- 
tion is being introduced, particulars of which 
will be made available shortly. 


Trade Reports 

Business in agricultural implements 
and machinery is much restricted, as stocks are 
practically exhausted, no replenishments of new 
harvesting machinery have been received, and 
unless stocks reach dealers in the near future 
farmers will be compelled to utilise their exist- 
ing equipment during the coming harvests 
without the normal replacements. 

Trade in building materials and timber 
remains quiet, although stocks of timber and 
certain hardware lines are stated to be fair. A 
recent official announcement indicates that in 
view of improved timber supply position some 
relaxation of the timber control regulations 
may be possible, with the view of affording the 
public greater facility in obtaining timber for 
building and other essential needs by direct 
approach to stockists instead of through the 
Controller. 

Engineering shops remain busy and con- 
ditions in the furniture manufacturing trade 
continue steady on the basis prevalent during 
the past few months. Footwear manufacturing 
concerns report that a fair proportion of special 
leathers and accessories is being received from 
overseas sources and local supplies in these lines 
are stated to be satisfactory. With a falling-off 
in the production of footwear on Government 
account, it has been possible to give greater 
attention to the manufacture of civilian foot- 
wear, which has been increased by about 10 per 
cent. Clothing factories are hampered by the 
limited importation of essential materials from 
the United Kingdom and America, necessitating 
a reduction in the number of machines in some 
quarters. 


To Combat Soil Erosion 


The Government has accepted a com- 
prehensive plan to combat soil erosion in the 
Union. The scheme, it is estimated, will cost 
£10,000,000 in a period of from ten to twelve 
years, according to Mr. D. L. Smit, Secretary 
for Native Affairs. 

The country will be divided into four areas— 
Transvaal and the Free State, the Transkei, 
Natal and Zululand, and the Cape Province. 
For each area a technical committee will be 
appointed, consisting of a senior native com- 
missioner, an agricultural expert, a soil expert, 
a surveyor, and a labour specialist. 

The first of these committees, for the Trans- 
vaal and the Free State, will begin its work 
early next year, and will survey the area and 
work out schemes for irrigation, fencing, graz- 
ing, and general agricultural development. 


Vitamin-Bearing Oils 

The discovery of fish rich in vitamin- 
bearing oil has led recently to the formation of a 
company to exploit this source of vitamins, 
with the result that a new industry has been 
established which is already worth hundreds of 
thousands of pounds annually to the Union and 
is providing one-tenth of the United Nations’ 
total supplies of Vitamin A (essential for com- 
bating blindness). During the last week or 
two Union chemical research experts have 


visited Dyers Island, the southernmost island 
belonging to the African Continent, between 
Cape Agulhas and Danger Point (near Cape 
Town), to initiate experiments in improving 
methods of extracting oil from seals. The new 
industry began with the extraction of the oil 
from the livers of stockfish and other fish, and 
expanded so rapidly that already the annual 
production is equivalent in vitamin content to 
more than 1,000,000 gallons of cod liver oil, 
and exceeds the production of Newfoundland. 
Tt sells in crude form at anything from 30s. to 
£300 a gallon, according to potency. More 
than £200,000 worth a year is now being pro- 
duced, and the output is increasing rapidly as 
more sources are exploited. Already, besides 
the fish mentioned, and seals, it has been found 
that sharks, especially Vaalhai, are rich in 
vitamin-containing oil. The crude oil extracted 
from shark livers.is found to be in great demand 
overseas. Much of it is of exceptionally ‘high 
potency. Besides Vitamin A, Vitamin D (for 
preventing rickets) is present. A survey of the 
sources of Vitamins A and D is proceeding, and 
is now almost complete. The Vaalhai is common 
in Cape waters, and can be caught in quantity, 
and the latest source of supply, the vast herds 
of seals, will perhaps supply the greatest 
quantity of oil. 








Special Shapes for Welded 
Construction* 


Arc. welding is generally recognised as a 
process which can be used for improving the 
design and functional requirements of metal 
structures. However, the development of steel 
shapes available for fabrication has not kept 








cation, with proper distribution of steel for the 
resistance of stresses, together with economy of 
material. 

When designing for welding, standard mate- 
rials which are readily available should be 
specified wherever possible so that the design 
and fabrication of the structure is simplified. 
Such items are sheet and plate stock, bars, 
structural shapes, piping, and tubing. How- 
ever, structural shapes, piping, and tubing were 
not produced with welding applications in 
mind. This is illustrated in Fig. 1, which is a 
box section formed by welding structural 
channels. The fillets at A are curved in the 
wrong direction, so that the most modern weld- 
ing technique cannot be employed. The sharp 
angles at B contain metal which does not 
receive uniform stressing and which in addition 
tends to set up non-uniform stresses in the seam 
at some distance from the corners. If a box 
section were fabricated from two standard 
angles the same remayks would apply. 

Channel sections can be produced by forming 
a steel plate cold to give a cross section such as 
that shown in Fig. 2. This design will perform 
much more efficiently, particularly for torsional 
loading. However, for relatively short radii of 
curvature, especially for heavy plate, cracks 
may form on the outside of the bend, whether 
these are readily visible or not. Thus a lower 
limit is placed on the radius of the bend for cold- 
formed shapes. The:.2 cracks then become 
stress raisers, so that the parts will not perform 
with maximum efficiency, a condition which is 
accentuated under loadings which produce 
rapidly repeated or shock stresses. Hot-rolled 
sections from the steel mills will remedy this 
effect and, at the same time, with such sections 
it would be possible to shape the heavier pieces 
during the hot forming so that they would have 
joint edges properly prepared for welding, similar 
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FIGs. 1, 


pace with the development of the application of 
welding. This information is confirmed by 
many engineers, particularly designers, who 
have had to consider whether steel shapes as 
supplied under normal peacetime conditions 
provide the most effective use of material. The 
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to the form shown in Fig. 3. The same comments 
apply for almost any of the structural shapes. 


Despite the fact that the majority of struc- 
tural steel shapes available to-day are not best 


suited for welded fabrication, these structural 
shapes are worked into welded designs. It can 
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structural ‘steel shapes which are normally | be readily appreciated, however, that the section 
available were designed for the older methods | with rounded corners, especially that with rolled 
of construction. They do not permit utilisation | edges, will be found superior from the point of 
of the most simplified methods of welded fabri-| view of performance under load. The better 

ek distribution of stress which is achieved by such 
sections will allow a reduction to be made in the 








* Contributed by the Lincoln Electric Company, Ltd., 
Welwyn. ; 


weight of structures and with them the 
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be efficiently stressed. 


Designers could be easily educated to use a 
series of stock sizes if they were available. 
Suggested shapes which are better suited for 
welded fabrication than the structural shapes 


obtainable to-day are shown in Figs. 4, 5, and 6. 
Shapes having edges rolled to form a natural 
bevel will eliminate the cost of edge preparation 
and reduce overall welding costs. The third 
series of sections shown in Fig. 6 would find 
many useful applications for structures such as 
machine bases. With the legs vertical, such a 
section could be used in making the transition 
from one width to another, or with one leg 
vertical and on the outside an oil pan would be 
formed. 

Piping lends itself readily to welding design, 
but it is not primarily made for this application. 
The walls are relatively heavy, since they are 
intended ta be thick enough to leave sufficient 
material after the threads have been cut. Con- 
siderable strides have been made in supplying 
specialised tubing having wall thicknesses 
which give a good weight-strength ratio and 
distribution of material. This tubing can be 
purchased for special applications in the form 
of square or oval cross sections, gradually 
tapered, or in a variety of specialised shapes, 
and finds a wide application in the design of 
aeroplanes at the present time. Tubes of this 
nature have great possibilities for providing 
efficient structural members. There are, how- 
ever, many possibilities for the use of tubing and 
piping in structures, such as bridges, and for 
these purposes there is a demand for a hct- 
formed tubing having wall thicknesses between 
those of piping and the more specialised tubing 
mentioned above. 

In wartime production in Great Britain 
designers have been very severely handicapped 
by the ‘shortage of available equipment for 
forming steel plates, and it would seem that in 
the post-war development of industries using 
welding the need will be either for steel shapes 
to be supplied by the rolling mills which provide 
the most efficient and the most economical 
distribution of metal in a welded construction, 
or else there will be needed much greater 
facilities for economically bending and forming 
stee] plate to the shapes required for efficient 
welding designs. 








Torsion Testing Machines 





PARTICULARS of two new designs of torsion 
testing machines, one motor driven and the 
other hand driven, have been sent to us by 
W. and T. Avery, Ltd., Birmingham. 

The motor-driven machine consists of two 
units, a straining unit, which applies the load 
at one end of the test body, and a weighing unit, 
which measures the reaction at the other end. 
The clearances around the machine are sufficient 
to allow a swing of the test body up to 3ft. 
radius. Face-plates are provided on the weigh- 
ing and straining shafts to which adaptors 
made to suit the test body ends may be secured. 
The distance between the face-plates is variable 
from 7ft. down to zero. A protractor graduated 
from 0 to 360 deg. is fitted to the straining 
shaft and readings ,of the angle of twist to 
0-1 deg. are obtained by means of a vernier. 
The torque is automatically indicated by a 
pointer on the chart of the weighing unit, which 
is graduated from 0 to 175,000 inch-pound 
divisions. 

The straining unit consists of a David Brown 
double-reduction totally enclosed oil bath 
worm gear unit, driven by a three-speed A.C. 
motor suitable for 400/440 volts, three-phase, 
50-cycles supply. A lever-operated clutch is 
interposed between the motor and gear unit. 
The whole of the straining unit is mounted on a 
carriage which runs on rollers along tracks on a 
bed set in the foundation. With a three-speed 
motor the straining speeds are 1/80, 1/60, and 
1/40 r.p.m. in either direction. The weighing 
unit consists of an indicator mounted upon a 
cabinet enclosing intermediate levers. The 


maximum portion of a given cross section can 








either direction. 


is small. It consists generally of a cast iron 
bed, on which is mounted a pedestal carrying 
the torque arm, and a fixed headstock carrying 
the straining gear. 
The load indicator comprises a torque arm 
and a lever system, through which the load is 
transmitted to be indicated by a pointer upon 





WEIGHING UNIT OF MOTOR-DRIVEN MACHINE 


a dial having two sets of graduations. The major 
chart is graduated from 0 to 60,000 inch- 
pounds by 100 inch-pound divisions, and the 
minor chart from 0 to 24,000 inch-pounds by 
50 inch-pound divisions. The indicator is of the 
shadowless type, designed to avoid parallax. 
The indications of this mechanism are stated to 





reaction from the test body is transmitted from 





the face-plate through a torque arm to the lever 
system, which is connected to the indicator. 
The lever system is so arranged that the torque 
is indicated when the test body is twisted in 


The hand-operated machine is designed to 
test in torsion when the deflection under load 








cent. of the chart in use. A change lever syste 

under the control of a single hand lever arranged 
at the front of the load indicator cabingt is 
provided to facilitate immediate change from 
one capacity to the other. A maximum load. 
indicating pointer is provided, which Moves 
freely upon a separate spindle without inter. 





MOTOR-DRIVEN TORSION TESTING MACHINE 


fering with the accuracy of the load indication. 

The straining gear consists of a headstock, 
fixed to the bed, containing gearing. The 
spindle which carries the specimen holder slides 
in the headstock and is rotated by totally 
enclosed worm and spur gearing operated from 
a large hand wheel. Provision can be made for 
power operation, with clutch engagement, by 
means of a motor on an extended bed-plate. 





HAND- DRIVEN MACHINE 


A large-diameter adjustable protractor is pro- 
vided and is engraved from 0 deg. to 360 deg. by 
1 deg. divisions, a vernier giving subdivisions 
into one-tenth degrees. The holders for the 
specimen are in the form of face-plates having 4 
tenon slot and four holes for attaching fittings. 
The distance between the holders can be varied 
from 15in. down to Sin. 





be correct to plus or minus one-half of 1 per 
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The Future of the Steel Trade 

In an address on “* The Future of the Steel 
rade.” delivered to the Sheffield Metallurgical 
Association on January 30th, Sir Alexander Dunbar, 
chairman of the English Steel Corporation, Ltd., 
referred to the inevitability of Government inter- 
yention in industry after the war. With regard to 
the British steel industry, he thought that nothing 
put national efficiency would see that industry 
through in the post-war years, and to obtain that 
efficiency some form of central direction would be 
necessary. Whatever shade of Government we 
might have, its duty would compel it to intervene 
in the affairs of industry to a greater extent than 
ever before. Sir Alexander stated that he was not 
veering towards nationalisation, for if the profit 
motive was removed, as would be the case under 
State ownership, it would remove the most import- 
ant incentive to technical pro and efficiency. 
If the steel industry was allowed, within the limits 
of national policy, to run its own affairs, it must 
have a structure which would satisfy the Govern- 
ment and the public that it was competent to do so. 
He felt that in a reconstituted British Iron and Steel 
Federation the industry would have such a struc- 
ture. A national obligation on the part of the 
industry was to assist in every possible way the 
Government’s policy of full employment. It must 
help the great consuming industries on which the 
country was so much more dependent for employ- 
ment and export trade. But, Sir Alexander pointed 
out, the steel industry could hardly be exfjected to 
set out its stall to produce the maximum !require- 
ments of the country unless it had some reasonable 
guarantee that the Government would take steps 
to iron out the peaks and depressions of trade 
cycles. He thought that it was high time that both 
the Government and the public got it into their 
heads that the foundation of industrial prosperity 
was not cheap steel, but cheap coal. Since the 


beginning of the war, steel prices had increased by | P@* 


50 per cent., but the price of coal had gone up 100 per 
cent. and coke by about 150 per cent. Plans had 
been formulated for the rehabilitation of the steel 
industry, and to do all that while producing the 
whole of the steel required for the war effort was 
in itself a magnificent achievement. Of cartels, 
Sir Alexander said that he did not doubt that inter- 
national arrangements of some kind were necessary 
to the future of world trade. The trade agreements 
between Governments in pre-war days were not 
nearly so beneficial to this country as international 
cartels arranged between industrialists. 


The Pig Iron Market 

For some time now, business in pig iron 
has been on fairly regular lines, and few new develop- 
ments are noticeable. Apart from hematite, suffi- 
cient quantities of most grades of pig iron are avail- 
able to meet the requirements of consumers. 
Production, however, is generally on lines which do 
not permit any accumulation of stocks at the 
furnaces. So far as hematite pig iron is concerned, 
the output is quite good, and users do not experi- 
ence much difficulty in receiving the quantities 
stipulated by the Control. The general engineer- 
ing foundries have lately become busier with orders 
for castings required for armaments. Although 
their activity is not nearly so great as it was some 
months ago, they consume good tonnages of low 
and medium-phosphorus pig iron, in addition to 
refined pig iron. At the moment adequate supplies 
to them appear to be maintained. The heavy elec- 
trical and machine tool industries keep up a 
moderate rate of employment, calling for fair 
quantities of pig iron, but the demand of the textile 
machinery manufacturers does not seem to have 
extended very much. The light castings foundries 
continue to be busy on castings for building and 
various domestic purposes. These foundries absorb 
high-phosphorus pig iron at a good rate, and here, 
again, the present rate of production affords little 
surplus. The stringency of coke supplies makes it 
improbable that any great increase in the produc- 
tion of most grades of pig iron will take place at 
present, and recent weather conditions have, of 
course, affected the operations of producers. 
Supplies of ganister and limestone, adequate to 
present needs, are available, but difficulty in trans- 
port has in some cases caused delays in delivery. 
Coke supplies have been similarly affected, thus 
creating an additional problem for foundries which 
have not been able to build up reasonable reserves 
of coke, and which have to depend on deliveries at 
regular intervals. 

Scotland and the North 
No marked development has taken place 


recently in the Scottish iron and steel industries, 
The current demand for most descriptions can be 


The prices quoted herein relate to bulk quantities. 





Export quotations are f.o.b. steamer 


fully met without difficulty, and most sections of the 
iron and steel trades could now accommodate new 
contracts. The tonnages of iron and steel taken up 
for purposes definitely associated with the war 
effort have generally declined considerably during 
the last few months, but so far there has been little 
increase in civilian production. Some relaxation 
of the restrictions on exports came into effect at 
the beginning of the year, but existing controls 
make any immediate expansion of export business 
impracticable. The re-rolling mills are now experi- 
encing less active conditions as a result of the com- 
pletion or suspension of Government contracts. 
The demand for small bars and sections is not at 
present very active, but there is a moderate call for 
reinforcing rods. There is no lack in the supplies 
of billets and other semis available to the re-rollers. 
The sheet makers, however, continue to be busy on 
orders for large quantities of medium and light- 
gauge sheets. The indications are that their com- 
mitments will occupy them beyond the present 
period. Galvanised sheets are in demand, but pre- 
vailing conditions do not permit the production of 
large tonnages of them. In the plate mills there is 
less activity, as the requests from various consumers 
have declined. The shipbuilders are not calling for 
plates in large quantities, but the locomotive and 
rolling stock builders continue to provide a fair 
amount of business. Trade in heavy structural 
steel remains slow, but some of the tube works are 
well employed, and their production is well main- 
tained. In Lancashire the iron and steelworks 
keep up a reasonably good rate of employment, 
although the volume of new business at present 
being transacted is not so great as it was. Good 
quantities of blooms and billets have recently been 
taken up by some of the forges. The wire industry 
continues to absorb big tonnages of rods and billets, 
thus maintaining an activity which has been a 
noticeable feature of the steel market for some time 
st. The demand for shell steel has resulted in 
the placing of some good contracts with the Lanca- 
shire works. The sheet works are another branch 
of the industry that is well employed on orders for 
black and galvanised sheets in good quantity. The 
plate mills, however, are now less actively engaged, 
although the locomotive industry and boilermaking 
firms continue to provide them with a good deal of 
business. Structural engineers are making little 
call at present for heavy joists and sections, and 
trade in this department does not show much sign 
of immediate improvement. For some weeks now 
the demand for special alloy steels has been declin- 
ing, and here, again, the prospect of increased busi- 
ness does not appear to be great. In finished iron 
business in Crown bars is maintained on a moderate 
scale, but the demand for Nos. 3 and 4 quality bars 
is slower. 


The North-East Coast and Yorkshire 


Most of the producers of iron and steel on 
the North-East Coast are maintaining outputs, 
which are well able to meet the calls now being 
made. In the business at present being trans- 
acted, the emphasis appears to be on the lighter 
descriptions of steel, and the demand for heavy 
materials is slackening. There is, as yet, little 
increase in export trade, but the industry looks 
forward to its development as conditions permit. 
Requirements for war purposes—with the exception 
of shell steel—have diminished, resulting in plant 
becoming available for new business. The North- 
East Coast sheet makers are busily employed, 
however, on orders for the present period, and 
deliveries will in some cases, no doubt, be carried 
over to Period II. Expansion is somewhat slow in 
the production of galvanised sheets. The current 
demand for plates does not increase very much, as 
only small quantities are at present being taken 
up by the shipbuilding industry. The plate mills 
generally are able to offer fairly early delivery, and 
much of their work at the moment is provided by 
fair tonnages for the locomotive and rolling stock 
builders. Heavy joists and other structural steel 
are required in very small quantities, and little busi- 
ness is being transacted in these descriptions. 
Trade in various colliery requirements, however, 
continues on a good scale. In semi-finished steel 
some useful orders are being provided by a demand 
for sheet bars. Good quantities of blooms and 
billets are called for by the re-rollers, who now 
depend mainly for their supplies on British pro- 
ducers. Whilst the re-rollers are not so heavily 
employed as they were a few months ago, they are 
making some demand for defective billets and 
double sawn crops. In some cases they are also 
prepared to take up limited quantities of shell 
discards. The Yorkshire iron and steel industries 
continue in a good state of employment, although 








recent severe weather and certain transport restric- 
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tions have affected activity to some extent. A 
good deal of business is being provided by orders 
for shell steel, and generally outputs of the basic 
steel plants are being maintained at a good level. 
Acid carbon steel is called for in moderately good 
tonnages, although makers are not now so heavily 
engaged as they were. 


The Midlands and South Wales 


A moderately good state of activity pre- 
vails in the Midlands iron and steel industries, and, 
on the whole, trading conditions have improved 
slightly during the last few weeks. Few plants, 
however, are employed to their full capacity, 
although some have sufficient contracts in hand to 
keep them well occupied for the remainder of the 
present period. In the Midlands, as in some other 
districts, weather conditions have been responsible 
for some difficulties in connection with the delivery 
of materials. The re-rollers have a fair amount of 
work in hand, principally on small bars and light 
sections, but the demands now being made upon 
them are gradually decreasing. Nevertheless, they 
still absorb good quantities of semis, for which 
they rely mainly on British makers. Defective 
billets and double-sawn crops are taken up fairly 
readily. The brisk demand for sheets has in no way 
abated, and contracts in hand will ensure full 
employment for the rest of the current period. 
Conditions at the plate mills remain unchanged. 
The output of plates is lower than it was, but some 
good tonnages are in demand. There is little busi- 
ness passing in heavy structural material, and it is 
anticipated that the quiet state of this department 
may continue until such time as it is possible for 
reconstruction programmes to be put into effect. 
At present the demand for special steels is on a 
small scale. In the finished iron industry a 
moderate amount of business is being transacted. 
There is a steady demand for good tonnages of 
best bars, and producers of bars of Nos. 3 and 4 
quality continue to find a regular request for their 
present output. The call for Crown bars, however, 
seems to have diminished recently. Most sections 
of the iron and steel industries in South Wales 
continue to be well employed, although the demand 
is not nearly so great as that which ruled in the 
earlier years of the war. Steel billets are being 
taken up in good quantities, and business in medium 
and light sections is also quite active. The sheet 
makers undoubtedly remain the busiest section 
of the steel industry in South Wales, and many of 
their commitments will be carried into Period IT. 


Tron and Steel Scrap 

A fair degree of activity is to be noted in 
many districts in the iron and steel scrap market, 
although in some places adverse weather conditions 
and reimposed transport restrictions have resulted 
in delays to various consignments. But, for the 
most part, consumers are receiving fairly satis- 
factory supplies in respect of current licences, and 
do not show much inclination to accept anything 
but good-quality material. Where delivery delays 
have occurred, some consumers have been com- 
pelled to draw on their stocks, and they will 
undoubtedly be anxious to build up those stocks 
again as soon as possible. Heavy steel scrap remains 
a@ prominent feature of the market, and consumers 
show a readiness to secure large tonnages of good- 
quality material of this description. Business in 
light material is quiet, and no big quantities are 
being called for at present. In recent months 
chipped alloy steel turnings have met an increasing 
demand. Substantial quantities are quickly taken 
up by the blast-furnaces, which also consume good 
tonnages of compressed destructor scrap and 
scalings. Bundled steel scrap and hydraulically 
compressed steel shearings form another active 
feature of the scrap markets. Over the past few 
months a continuing steady demand for these 
descriptions has absorbed all the production with- 
out much difficulty. For some time, little interest 
has been shown in acid carbon scrap, but a slight 
improvement in the demand can be noted, most 
consumers being particular to obtain the heavy 
low sulphur and phosphorus scrap. The request 
for short, heavy steel scrap for electric furnaces and 
cupola uses remains steady, and the supplies appear 
to be sufficient to cover all calls that are made. 
Business in alloy scrap is not more than moderate ; 
there is a small demand for nickel steel scrap, but 
no call for nickel-chrome-molybdenum grades. In 
mixed wrought iron and steel scrap a fair demand is 
made for heavy material. Business in heavy cast 
iron scrap remains quite good, and consumers are 
taking reasonable tonnages in large pieces and 
foundry sizes. The demand for cast iron machinery 
scrap is still very active, and in several districts 








supplies are on the short side. 
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Rail and Road 


TyrRE Economy.—The importance attached. to 
careful treatment of tyres by operatives and drivers 
of essential service vehicles on the home front, in 
order to conserve the nation’s rubber supplies, is 
stressed by Field Marshal Montgomery in a message 
which he has sent to the Ministry of Supply. The 
message says :—‘‘ In military operations in Europe 
to-day the importance of mobility cannot be over- 
estimated. Without it we could never have achieved 
our -successes of 1944. ‘Tyres are essential to 
mobility, and the Army requires a great quantity of 
them. Increased production of tyres and careful 
economy in their use are battle-winning factors of 
great importance to-day.”’ 


Loup - SPEAKING TELEPHONES aT Rarlway 
Srations.—At Leicester Central Station the 
L.N.E.R. has recently introduced a “‘ Loudaphone ” 
system, the main purpose of which is to effect full 
co-operation between the booking-office staff and 
the ticket collectors at busy intermediate stations. 
Two-way speaking—and, if required, calling, which 
enables acknowledgment and coding—is provided. 
When the ticket collector advises the booking clerk 
of a train position, he presses a “ speak ”’ switch 
and speaks into a microphone which greatly amplifies 
his ‘voice and yet eliminates surrounding “ un- 
wanted” noises. The booking-office staff imme- 
diately hears his announcement without moving 
position. Similar working applies in the reverse 
direction, or, alternatively, two-way conversation 
can take place. The equipment consists of a fixed 
microphone transmitter and loud speaker fitted at 
both positions and fed from the electric lighting 
supply through a rectifier and smoothing circuit. 
The microphone diaphgram is damped and the 
equipment so designed that response to external 
noises is reduced to a minimum. No valve amplifier 
is used, thus rendering negligible both running 
costs and maintenance. The equipment was 
supplied by Clifford and Snell, Ltd., of Sutton, 
Surrey. 


Air and Water 


ArrcrarT InpusTRY SCHOLARSHIPS.—Seven new 
scholarships in the aircraft industry have just been 
awarded in the ninth year of the scheme financed by 
the Society of British Aircraft Constructors. The 
successful candidates were chosen from a nation- 
wide list of applicants. The scholarships are 
specifically intended to attract to the aircraft 
industry boys whose financial circumstances would 
make it impossible for them to take up an aircraft 
apprenticeship, as distinct from a “ trade appren- 
ticeship.”” Each scholarship will, subject to satis- 
factory progress reports, ordinarily be held for four 
years. It enabies a boy to learn his chosen work 
with one or other of the leading British aircraft or 
aero-engine constructors. Training includes work 
in design and workshops, and suitable candidates 
may spend some time in the research and experi- 
mental divisions. 

INSTITUTION OF NavaL ARcCHITECTS.—The 
eighty-sixth annual meeting of the Institution of 
Naval Architects will take place at noon on 
Wednesday, March 2Ist, 1945, in the Library of 
the Royal Society of Arts, John Adam Street, 
Adelphi, W.C.2, at which formal business only will 
be conducted. The spring meetings will be held in 
the Hall of the Institution of Mechanical Engineers, 
Storey’s Gate, London, S.W.1, on Tuesday, April 
l7th, 10.30 4.m. to 12.30 p.m., reading and dis- 
cussion of papers; 1 p.m., luncheon; 4 p.m. to 
4.30 p.m., tea; 4.30 p.m. to 6.30 p.m., reading and 
discussion of papers ; and on Wednesday and Thurs- 
day, April 18th and 19th, 2.30 p.m. to 4 p.m., 
reading and discussion of papers; 4 p.m. to 
4.30 p.m., tea; 4.30 p.m. to 6.30 p.m., reading and 
discussion of papers. The programme of the pro- 
ceedings will be issued later, together with a list of 
the papers selected for discussion. Advance copies 
of these papers will be available, and those pro- 
posing to take part in the discussions will be invited 
to apply for copies. A luncheon will be held on 
Tuesday, April 17th, at 1 p.m., in the Grand Hall 
of the Connaught Rooms, Great Queen Street, 
London, W.C.2. Tickets will be 12s. 6d. each, 
exclusive of wine. 


Personal and Business 


Mr. Leste GAMAGE has been re-elected President 
of the Institute of Export. : 

Tue Council of the Institution of Electrical 
Engineers has elected Mr. John Somerville Highfield, 
Past-President, to be an honorary member of the 
Institution. This distinction has been conferred upon 


Sunday, Feb. 11thLonpoN GrapvaTEs: 12, Hobart 
Place, S.W.1. ‘‘Case and Surface Hardening,” 
P. F. Dawson. 3 p.m. 


Tuesday, Feb. 13th.—Luton BRaNcH: 
Saturday, 


Monday, Feb. 19th.—Gtascow BRaNncH : Inst. of Engi- 


Tuesday, Feb. 20th.—Coventry Grapvates : The Tech- 


Tuesday, 


Monday, 


Memoranda 


development of the science of the supply and appli- 
cation of electricity. 

ApaMs-Hypravtics, Ltd., informs us that its 
London office address is now 15, Dartmouth Street, 
Westminster, S.W.1. 

Mr. H. R. Humpureys has been appointed a 
director of the English Steel Corporation, Ltd., and 
of Firth-Vickers Stainless Steels, Ltd. 

RicarRpo anpD Co. Encrngeers (1927), Ltd., 
announce that their main offices have returned to 
Bridge Works, Shoreham-by-Sea, Sussex (telephone, 
Shoreham-by-Sea 131). 

THE LonpDoN MipitaNnD AND Scottish Ramway 
announces that Mr. G. S. Bellamy has been appointed 
mechanical and electrical engineer (Scotland) in 
place of Mr. R. A. Riddles, now chief stores 
superintendent. 

SPECIALLOID Pistons (LoNDoN Satss), Ltd., of 
194, Great Portland Street, W.1, has changed its 
name to A. W. Roebuck, Ltd. Mr. A. W. Roebuck, 
governing director of the company, was formeny 
sales manager of Specialloid, Ltd. 

CotoneL Sm W. Cartes WriGuHT, Bart., 
Lieut.-Colonel J. B. Neilson, Sir Andrew Agnew, and 
Sir Robert Barlow have been appointed directors 
of Richard Thomas and Baldwins, Ltd. Mr. T. F. 
Davies and Mr. F. S. Padbury have resigned from 
the board. 
Mr. James G. Arnott, for the past 104 years 
foundry manager of the Clyde Alloy Steel Company, 
Ltd., has joined G. and J. Weir, Ltd., as general 
manager of the Holm Foundry, Cathcart Jand Argus 
Foundry, Thornliebank, in succession to the late 
Mr. Norman McManus. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week precedi 
the meetings. In all cases the TIME and PLACE at whi: 
the meeting is to be held should be clearly stated. 
Bradford Engineering Society 
Monday, Feb. 19th.—Technical College, Great Horton 
Road, Bradford. ‘* Removal of Scale and Deposits 
from Plant by Chemical Processes, and the Pre- 
vention of Scale Formation,” P. H. Flood Page. 
6.45 p.m. 

British Association of Chemists 
Wednesday, Feb. 14th.—Caxton Hall, S.W.1. ‘The 
Place of the Scientist in Post-War Administration,” 
Professor Harold Laski. 6.30 p.m. 


Institute of British Foundrymen 
To-day, Feb. 9th.—M1ppLEsBRoUGH Branca : Cleveland 
Technical College, Middlesbrough. ‘ Moulding 
Sands and Gases in Relation to Casting Defects,” 
G. W. Nicholls. 7.30 p.m. 
Saturday, Feb. 10th.—Scottiso Brancu: Royal Tech- 
nical College, Geo Street, Glasgow. ‘Some 
Aspects of Light Alloy Foundry Practice,” M. R. 
Hinchcliffe. 3 p.m.—West Ripine Brancu: 
Technical College, Bradford. ‘‘ Aluminium-Bronze 
Alloys: Their p ere Use and Characteristics,’ 
N. C. Ashton. 6.30 p.m. 
Saturday, Feb. 17th—Bristot Brancnu: Grand Hotel, 
Broad Street, Bristol. ‘A Study in Moulding and 
Casting Technique for Small Steel Castings,” E. G. 
Kelly. 3 p.m.—Lincotn Section: Technical 
College, Lincoln. ‘‘ Moulding Sands and Gases in 
Relation to Casting Defects,” G. W. Nicholls. 3 p.m. 
Institute of Welding 

Monday, Feb. 12th.—LzEEps Branycnu: Great Northern 
Station Hotel, Leeds. ‘‘ The Aim in Welding: One 
Quality—The Best,” E. Fuchs. 7 p.m. 

Institution of Automobile Engineers 








George Hotel, 

“‘ Surface Finish,’ H. J. C. Weighell. 7 p.m. 
Feb. 17th.—Bristot BrancnH: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
** Progress in Motor-Cycle Engines, with Some Notes 
on Combustion,” J.'Craig. 2.30 p.m 


Luton. 


neers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘“‘ The ‘ Merlin 24’ Engine,” A. J. Stewart 
Dick. 7 p.m 


nical College, Coventry. ‘‘ Smoke in Diesel Engine 
Exhaust,” C. Goode. 7 p.m. 
Institution of Chemical Engineers 
Feb. 13th.—Geological Society, Burlington 
House, W.1. ‘“‘ Ammonia Synthesis from Coke Oven 
Gas,” J. Watson Napier. 2 p.m. 
Institution of Civil Engineers 
Feb. 12th—N. Iretanp Assoc.: Queen’s 


Tuesday, Feb. 13th.—MaritTIMe ENGINEERING Drvisioy ; 
Great George Street, Westminster, 8.W.1, «7_° 
New Quays at Tyne Dock, South Shields,” 4 a 
Harvey. 5.30 p.m.—S. WALES AND Mon. Aggoo. 
Engineers’ Institute, Park Place, Cardiff. 
Basis of Town and Country Planning,” H. J, 3 
Manzoni. 6 p.m. ia 

Tuesday, Feb. 20th.—Great George Street, Westminste 
S.W.1. “Dredging Machinery,” H. Chatie 
5.30 p.m. . 

Institution of Electrical Engineers 

Monday, Feb, 12th.—N.E. Centre: Neville Hall, West. 
ate Road, Newcastle-on-Tyne. “A Survey of the 
arenes of Post-War Television,” H. J. Edwards 

.15 p.m. i 

Tuesday, Feb. 13th.—Lonpvon STUDENTS: Savoy Place 
Victoria Embankment, W.C.2. “‘ The Cathode Ray 
Tube and its Applications,” Dr. W. Wilson. 6.30 p.m 
—Scorrisn CENTRE : The Royal Technical College, 
George Street, Glasgow, C.l. ‘Standardisation 
and Design of A.C. Turbo Type Generators,” G, 4 
Juhlin. 6.15 p.m. : 

Wednesday, Feb. 14th.—TRANSMISSION SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Opera. 
tion, Maintenance, and Testing of Overhead Lines 
and Associated Outdoor Equipment on A. 
Systems,” R. C. Hatton and J. MeCombe. 5.30 p.m, 

Friday, Feb. 16th.—MEasUREMENTS SECTION: Sayoy 
Place, Victoria Embankment, W.C.2. “The 
Economic Utilisation of Modern Permanent 
Magnets,” D. J. Desmond. 5.30 p.m. 

Tuesday, Feb. 20th.—Ravio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘ Aspects of Post. 
War Valve Standardisation,” A. H. Cooper. 5.30 p.m, 


Institution of Mechanical Engineers 
To-day, Feb. 9th.—E. Miptanps Brancou : Lincoln Tech. 
nical College, Lincoln. ‘‘ Apprenticeship Training,” 
B. P. Cooper. 7 p.m. 
Monday, Feb. 12th.—Miptanp GrapvaTEs: Victoria 
Hotel, Wolverhampton. ‘‘ Some Marine Engineering 
Dowelegmente. Between the Two Wars,” J. Y, 
n. mm. 
Thursday, Feb. 16h -Miuvkun Branco: James Watt 
Memorial Institute, Great Charles Street, Birming. 
ham. ‘“ High-Speed Photography,” G. A. Jones. 
5.30 p.m.—N.W. Brancn: Engineers’ Club, Albert 
Square, Manchester. ‘‘ Description and Operation 
of Recent Extensions to the Power Plant at a Large 
Chemical Works,” G. A. J. Begg, W. M. Hebble. 
thwaite, and G. Cooke. 6.45 p.m. 
Monday, Feb. 19th.—MipLanp GrapvuaTEs : James Watt 
Memorial Institute, Great Charles Street, Birming. 
ham. ‘A Practical Analysis of Impulsive Forces,” 
F. M. Charlton. 7 p.m. 


Iron and Steel Institute 
Monday, Feb. 19th.—Cleveland Scientific and Technical 
Institute, Corporation Road, Middlesbrough. “ Jron- 
making at the Appleby-Frodingham Works of the 
United Steel Companies, Ltd.,” G. D. Eliiot. 
6.30 p.m. 
Junior Institution of Engineers 

To-day, Feb. 9th.—39, Victoria Street, 8.W.1. ‘The 
Heston and Isleworth Sewage Works,” C. G. 
Hawkins. 6.30 p.m. 
Wednesday, Feb. 14th.—M1ptanpb SECTION : James Watt 
Institute, Great Charles Street, Birmingham. Presi- 
dential Address, Maj.-Gen. K. C. Appleyard. 7 p.m. 
Friday, Feb. 16th.—39, Victoria Street, 8.W.1. Informal 
meeting. ‘*‘ Wartime Engineering in Agriculture,” 
H. W. Arkell. 6.30 p.m.—SHEFFIELD SECTION: 
Metallurgical Club, West Street, Sheffield. “* Fabri- 
cation by Welding,” R. W. T. Norton. 7 p.m. 

Manchester Association of Engineers 
To-day, Feb. 9th.—Engineers’ Club, Albert Square, Man- 
chester. ‘Batch Production and ita Effect on 
Choice of Manufacturing Plant,’’ T. P. N. Burness. 
6.30 p.m. 

Manchester Mining and Geological Society 
Tuesday, Feb. 13th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester, 2. ‘‘ Research Work on Roof 
Control,” A. Winstanley. 2.45 p.m.—‘ Progress in 
Mine Lighting,” A. H. Bull. 3 p.m. 

Newcomen Society 
Wednesday, Feb. 14th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. ‘‘ Norris Locomotives 
in England,” P. C. Dewhurst; and ‘ Early Rail- 
ways of the Ellesmere and Montgomeryshire 
Canals, 1794-1914,”” A. Stanley Davies. 2.30 p.m. 


Py 


To-day, Feb. 9th.—Mining Institute, Neville Hall, West- 
gate Road, Newcastle-on-Tyne. ‘‘ Diesel Propelling 
Engines: A Comparison of Some Alternative 
Arrangements,” C. C. Pounder. 6 p.m. 
Royal Aeronautical Society 

Thursday, Feb. 15th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘‘ Aircraft Wheels and 
Brakes,” J. Wright. 6.30 p.m. 

Royal Institution of Great Britain 
To-day, Feb. 9th.—21, Albemarle Street, W.1. ‘* Archi- 
tecture: A Study for Everyman,” Walter H. 
Godfrey. 5 p.m. 

Royal Society of Arts 

Wednesday, Feb. 14th—John Adam Street, Adelphi, 
W.C.2. ‘‘Camouflage for the Concealment of Civil 
Factories,” Wing-Comdr, T, R. Cave-Browne-Cave. 
5.30 p.m. 
Sheffield Society of Engineers and Metallurgists 


Monday, Feb. 19th.—Royal Victoria Station Hotel, 


Sheffield. ‘‘The Manufacture of Seamless Steel 
Tubes,” J. W. Jenkin. 6 p.m. 


Women’s Engineering Society 


Friday, Feb. 16th.—Engineers’ Club, Albert Square, Man- 


chester. ‘The Organisation and Control of Works 





University, Belfast. ‘‘ Thin Curved Shells in Large 





him in appreciation of his distinguished work in the 





Span Roof Construction,” H. G. Cousins. 6.15 p.m. 


and Production Units,” L.'C. Row. 6.30 p.m. 
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A Seven-Day Journal 


Relation of Agriculture and the 
Engineering Industry 
Ar a luncheon meeting of the Engineering 
Industries’ Association, which took place at 
the Waldorf Hotel, London, on Wednesday, 
February 7th, under the chairmanship of 
Viscount Davidson, the President, Mr. A. P. 
Young, M.I.E.E. (manager of the Rugby works 
of British Thomson-Houston, Ltd.), gave an 
informative address on the relationship between 
agriculture and the engineering industry. He 
spoke of the great proportion of the population 
being concerned with the growing, mining, 
making, and running of things, and pointed out 
the essential nature of the agricultural calling, 
and the imperative need for growing larger 
supplies of food in this country. A successful 
agricultural industry would, he seid, beneficially 
affect manufacturing industry. In considering 
how agriculture could be improved, Mr. Young 
said that a research attitude of mind must be 
developed and broadened. If the industry 
would consent to pay into a common research 
fund a very small part of its annual turnover— 
say, 3d. in the pound—the large sum of 
£1,250,000 would be available for research 
purposes. If, through the National Farmers’ 
Union, the farming community was to take the 
initiative in this important matter, it would be 
reasonable to propose that the State would pay 
into the fund a similar amount, which, on the 
basis of the present turnover, would give some- 
thing like £2,500,000 per annum to be spent on 
research work. A sound principle of manage- 
ment was needed, which would seek to provide 
the best productive equipment with, if good 
conditions were to be created, a considerable 
capital expenditure in the post-war years. 
Such expenditure might well be made in four 
main directions. An efficient water supply for 
all farms, houses, and buildings was absolutely 
essential, whether from a supply undertaking 
or by pumping plant on the farm. New cottages 
and new farm buildings would be needed, with 
electric light and power, heating, and ventila- 
tion, just as in a modern factory building. New 
plant, such as tractors, implements, transport 
vehicles, and dairy equipment, would also be 
required. 
Exports and Full Employment 
In a speech at the Horsham Rotary Club last 
week, Mr. John Wilmot, Joint Parliamentary 
Secretary to the Ministry of Supply, referred to 
export trade and its relation to full employ- 
ment. He said that it was agreed that there 
could be no full employment without an 
enormous expansion of British exports, and it 
was clear that we should have to mobilise our- 
selves to achieve full employment very much as 
we were mobilised now to achieve total victory. 
Nobddy wanted control to continue for control’s 
sake, and as many as possible of the restrictions 
on the individual must be removed at the earliest 
possible moment, but some other restrictions 
would have to be continued if the interests of 
the nation were to be placed above those of the 
individual. Mr. Wilmot thought that we still 
needed to know much more about the relative 
efficiency of our own industry and that of other 
countries. There was a lot of talk about pro- 
duction per man-hour, and it was generally 
assumed that where we were backward it was 
because we lacked modern machinery. We had 
better make sure that it was not sometimes 
because we were working less hard or with less 
enthusiasm or less intelligence. He believed 
it to be a good thing to get at the facts, and 
then to see that they were known by the 
greatest possible number of people. The results 
of this policy in wartime industry, Mr. Wilmot 
continued, had been seen in increased produc- 
tion, reduced absenteeism, and sometimes in 
better quality and reduced scrap. The pre- 
requisite of all our future progress was greater 
productivity, and we had to make a tremendous 
effort, not much short of the efforts of the past 
five years. If we could develop in industry a 
new relationship which would replace the 


forward. We should not, however, be able to 
do this unless people on both sides of industry 
were fully aware cf the new national objectives. 
If all could be made to understand that we had 
a plan and a purpose, there would be few who 
would not pull their weight. 


Free Enterprise in Industry 


THE annual general meeting of Power 
Securities Corporation, Ltd., took place in 
London on Wednesday, February 14th. In a 
statement circulated with the annual report, 
the chairman, Mr. William Shearer, expressed 
the view that with the pioneering spirit of our 
race and with freedom to exercise initiative 
untrammelled by inevitable wartime restric- 
tions and controls, a great opportunity for the 
development of electrical and civil engineering 
projects in various parts of the world was open 
to British enterprise. Undue and unneces- 
sarily prolonged restriction of freedom and 
opportunity to participate in the establishment 
of such enterprises, together with the unsettling 
effect of certain so-called ‘“ planning ”’ for the 
sake of “‘ planning,” involving interference with 
highly efficient undertakings at home, would 
certainly retard the hope of the nation’s recovery 
after hostilities were concluded. The plant and 
equipment required for approved enterprises 
abroad, and the resultant financial returns 
when these were established, with a consequent 
increase in overseas trade generally, should 
constitute visible and invisible exports of con- 
siderable value in contributing to the welfare 
and prosperity of the country in the hard years 
ahead. Overseas investments, which had been 
largely created through the enterprise of our 
merchant adventurers, traders, and exporters, 
freely exercised in bygone days, and which had 
made a substantial contribution to the high 
standard of living enjoyed in the past, must be 
gradually re-established, though possibly in a 
somewhat different form and to a certain extent 
in different territories. In the post-war period, 
Mr. Shearec’s statement concluded, a continu- 
ance of wise leadership and the most strenuous 
endeavours on the part of all engaged in industry 
and commerce would be required to restore to 
health and vigour the battered and shattered 
economic life of the country. To this end, 
“‘regimentation ” must cease, and liberty to 
adventure and create must prevail. 


The Electrical Research Association 


THE twenty-fourth annual general meeting 
of the British Electrical and Allied Industries’ 
Research Association took place in London on 
Friday, February 9th. The chair was occupied 
by Sir Arthur Fleming, who has recently 
succeeded Viscount Falmouth as President of 
the Association. Viscount Falmouth, it may 
be noted, has served in that capacity since 1941. 
The annual report was presented at the meeting 
and in it is given a comprehensive survey of 
the researches carried out during the year ended 
September 30th last. A foreword to the report 
by Mr. J. M. Donaldson, Chairman of Council, 
makes reference to the retirement of Mr. E. B. 
Wedmore from the position of Director. Mr. 
Wedmore has been actively associated with the 
E.R.A. since its inception, and has served as its 
Director since 1919. In view of war conditions, 
the Council has not considered it advisable to 
make a permanent appointment to the office 
of Director at present. Dr. 8. Whitehead, the 
Assistant Director, therefore becomes Acting 
Director. Mr. R. A. McMahon has been 
appointed secretary, and will be responsible for 
the business organisation of the Association.: 
Mr. Wedmore’s services ‘will continue to be 
available in a consultative capacity. The 
report also refers to the project for the estab- 
lishment of new laboratory accommodation at 
Leatherhead. A convenient site has already 
been purchased, and plans for the construction 
of the laboratories are in an advanced stage. 
It will not be possible, however, to make a start 
until some time after the cessation of hostilities 
with Germany. In the meantime, temporary 


able at Perivale. It is a striking commentary 
on the increase in the work of the Association 
that the Perivale laboratories, which were 
opened as recently as 1935, and were then con- 
sidered to be on quite a liberal scale, should now 
be found to be inadequate for the work the 
E.R.A. is called upon to carry out. 


Speke No. 1 Factory to be Taken 
Over by Dunlop’s 

Ir is announced by Sir George Beharrell, the 
chairman of the Dunlop Rubber Company, Ltd., 
that negotiations are now being completed by 
the company for the acquisition by lease of the 
Ministry of Aircraft Production No. 1 factory 
at Speke, near Liverpool. This development, 
Sir George says, is a preparation for the rehabili- 
tation of many products which have been com- 
pulsorily abandoned or restricted by emergency 
regulations. A considerable demand for the 
Dunlop Company’s varied products, particu- 
larly those of a heavy industrial type, can be 
expected during the post-war years, and 
developments in rubber technology since the 
beginning of the war in 1939 have to be adapted 
to peacetime needs. Not only has this new 
technique to be accommodated to new needs, 
but the company has also to meet an accum- 
lated demand and make its full contribution to 
the nation’s export trade, both directly and in 
conjunction with the manufacturers of transport 
vehicles of all types. These considerations have 
led the Dunlop board to acquire the modern 
Speke factory, which is admirably suited to the 
latest production practice, rather than to submit 
to all the difficulties of extending existing 
factories whilst they are in full operation. The 
Speke factory project is, Sir George concludes, 
an example of what can be done by co-ordinat- 
ing the interests of the Government and industry 
in assisting to plan for peacetime trade. In 
taking over the factory, Sir George Beharrel 
said how much he appreciates the co-operation 
the company had received from the Government 
Departments concerned and from Roote’s 
Securities, Ltd., the present occupiers of the 
factory. 


Problems of Post-War Trade 


In his Presidential Address to the Manchester 
Chamber of Commerce on Monday, February 
12th, Mr. A. H. S. Hinchcliffe said that there 
were questions affecting traders which urgently 
required an answer. All of them wanted to 
know in greater detail the lines of Government 
policy on the matter of British export trade. 
The need for a 50 per cent. increase over pre- 
war exports had been mentioned, without 
essentials being revealed: What, he asked, 
were the priorities which would be laid down for 
the different industries ? What would be the 
division between home and export trade? 
Would there be labour and access to essential 
raw materials ? And would labour be available 
at the right time ? A proper balance between 
the allocation of the necessary plant, labour, and 
raw materials would be essential to success. 
These were regarded as the main ingredients 
of a successful export drive. At present, Mr. 
Hinchcliffe went on to say, they were controlled 
by different Government Departments, all of 
which needed to keep in step. With regard to 
the cotton industry in Lancashire, he thought 
that they must aim at securing an increased 
output. of goods per man-hour. Conditions 
must be created and wages paid which would 
attract labour, and so far as prices were con- 
cerned would enable a suitable costs structure 
to be set up in order to provide a fair return to 
the producers and distributors. The fall in 
birth-rate and the raising of the school age, 
along with other causes, might be expected to 
reduce the pool of man power for productive 
industry. Future conditions would call for the 
maximum output from every individual for 
every hour of work. The. success of social 
schemes for full employment and _ prosperity 
would depend. upon: the release of pent-up 
enterprise of every kind, State as well as private, 
but private enterprise—genuine,: progressive 








attitude of ‘‘ boss and worker ”’ by a feeling of 
partnership, we should have made a great step 


additional accommodation’has been made avail- 


enterprise—would be the main driving force. 
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The Railway Oil Engine 


By BRIAN REED 
No. I1I—({Continued from page 107, February 9th) 


EnGInE Ratineas AND LIFE 


N makers’ catalogues, customers’ specifica- 

tions, technical works, and even in the 
British Standard Specification, there is evid- 
ence abounding that the requirements as to 
the capacity of oil engines are formulated on 
incorrect principles, and bear scant relation 
to actual facts. For example, in material 
relating to railway oil engines it is almost 
universal to find statements that the engine 
can or shall develop such and such a horse- 
power for an hour or for 10 min. or for quarter 
of an hour. Just what it is that limits the 
power to these short intervals never appears, 
but these stipulations do make the output 
attained on the bench tests dependent upon a 
time limit. . 

This introduction of a time limit possibly 
results from an endeavour to apply the 
methods of -testing electrical apparatus, in 
which the output can quite correctly be 
related to time. But the methods of trans- 
forming energy in the oil engine are radically 
different to those found in electrical machin- 
ery, and although temperature rise is an 
important factor, any temperature rise which 
can occur, short of defective operation, will 
take place in so short a space that the length 
of time of the rise is of no consequence in 
obtaining an idea of the output, and if the 
load is kept on the temperature will not con- 
tinue to rise ad infinitum. Furthermore, the 
only basic power figure which can be obtained 
on the test bench is the maximum possible 
output, and this has no relation to time. If 
it can be developed for a few seconds there is 
no fundamental reason why it should not be 
developed for an hour or two hours or a week. 

Apart from two factors dealt with later, 
the elements governing the maximum possible 
output are (a) the amount of air which can 
be drawn (or in pressure-charged engines 
forced) into the cylinders, and which is thus 
available for combustion, and (5) the highest 
speed at which the engine may run, which is 
governed by mechanical considerations, such 
as the strength of the rods and crankshaft 
and the ability of the bearings to stand up to 
increased rubbing speeds and loads. No time 
limit enters’into these considerations. 

The two factors with which time in rela- 
tively short periods is bound up, but not as a 
basic feature, are the performance of the 
piston rings and the behaviour of the bear- 
ings. If the engine is allowed to develop a 
high output for a short time there should be 
very little carbon deposit causing the rings 
to stick, which might occur if the same high 
output was continued indefinitely, and with 
even an hour at this output, although the 
rings might begin to stick, -the subsequent 
periods at lighter loads would bring oppor- 
tunities for the deposit to be cleared. But 
in any case rings are by no means the same 
in their sticking propensities, and by using 
tapered rings located in inserts, sticking may 
be eliminated. 

Similarly with bearings; the heat-trans- 
mitting capacity of the bearings and the oil 
should be enough to deal with any tempera- 
ture rise during short-time peaks of increased 
mechanical load, and even with a high load 
maintained for an hour or more, all the oil 
should not reach an inconveniently high 
temperature, particularly if the engine speed 
has gone up with the load, for the oil pump 
speed would then also be increased. — Per- 


formance in this direction is governed by 
the amount of oil in circulation and the 
capacity of the pump, not by anything 
inherent in oil engine principles. 

But it must be observed that for both 
piston ring and bearing performance the 
fixing of any short-time output is dependent 
on the conditions existing before and after 
the application of the high load, and it is 
well-nigh impossible to define these in any 
practicable form. And this fact emphasises, 
too, that if any such short-time values are 
put forward by the maker, they must be 
accompanied by three _ things : — First, 
another statement to show the interval 
which the maker claims must occur between 
successive applications of the high load; 
secondly, the incorporation of automatic 
means to govern the time the load is on and 
the period between successive high loadings ; 
and, thirdly, all tests and figures to be based 
on the use of oil actually burned on site and 
the amount of water and oil which will be in 
circulation in the actual installation. 

The factor limiting the output of the engine 
should not be connected with any detail, such 
as piston rings or bearings. It should be 
limited only by the volumetric and combustion 
efficiencies as far as mean effective pressure 
is concerned, and after that by the highest 
speed which can be attained. The propor- 
tion of this resulting maximum output to 
which the engine is set in each particular 
installation is governed by considerations of 
deterioration and fatigue. 

Where other time limits are of essential 
importance, and where, perhaps, the time- 
limit idea began its wrongful translation into 
short-time “ratings,” is in the life of the 
engine. This is governed by thermal and 
mechanical stresses to which the parts are 
subjected, and which affect the strength of 
the constituents through fatigue. The time 
involved is so long that it cannot be correlated 
to short-time performances. Moreover, the 
span of life cannot be determined on a basis 
of the usual test bench figures. Even with 
the maintenance of the maximum possible 
output, the length of time before certain 
highly stressed parts would fail through 
fatigue is a matter of hundreds of hours, so 
that even 72-hour tests, such as were con- 
ducted up to the beginning of the war by the 
French National Railways, are valueless, 
except for running-in purposes, or for testing 
the immediate effect of new or unusual fuels 
and lubricants on the pistons, rings, and 
crankcase oil during the running-in period. 
On the test bed no more than one hour at 
the outside should be needed with a balanced 
design to give all the information about 
maximum possible output. No other fact 
about power capacity can be ascertained 
practically on the bench, whether the test 
be extended to 50 or 72 hours or cut to 
10 or 15 minutes. The proportion of the 
maximum possible output to which an oil 
engine may be set in service is in no sense a 
“rating.” It is, or should be, determined 
solely by the actual conditions of service, 
and should, if necessary, be different for each 
installation. Its magnitude is computed 
from the actual experience of the maker alone 
or in conjunction with that of the customer, 
and not the slightest information about it 
can be obtained on the test bench. 

The power limit to which the engine is 





governed in service, both as regards speed 





a 
and mean effective pressure, is a function of 
the service time (say, hours a year), the load 
factor, and the number of load fluctuations 
and starts in the given service time. Ap gjj 
engine in a power station or a ship works 
many more hours a year than does the usygj 
rail traction oil engine, but owing to the 
frequent and violent fluctuations in load to 
which the railway engine is subjected, the 
life of the most highly stressed constituents 
might not approach those of stationary op 
large marine engines—which are governed 
only by considerations of the output, tem. 
perature, mean pressure, and rotational] 
speed—if the top output and speed limits 
were the same. Even in road transport usage 
the oil engine may not always be subject to 
more onerous conditions than in railway 
work. For example, despite the many 
fluctuations the load factor may be less. It is 
for these reasons that one engine model with 
a maximum possible output of, say, 360-37) 
B.H.P., may be limited to 300 B.H.P. for 
rail traction work and to 330 B.H.P. for 
marine, stationary, and (as on the Continent) 
for very large road vehicles. 

Yet these limited outputs are not ratings. 
They are not obtained by bench tests, nor 
by temperature rises over given periods of 
time, and they will vary for each applica. 
tion. All that a proper bench test does is to 
give a maximum possible output against 
which the maker may view the figure to 
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which he has probably already decided the 
engine must be set to meet the terms of the 
particular inquiry or order. 


stress which make necessary the fixing of a 
limit to the power which an engine may be 
allowed to develop in service. The life of 
any part subjected to thermal stress is 
greatest when the temperature can be main- 
tained constant over long periods, as fre- 
quent expansions and contractions of the 
metal due to varying temperatures set up 
harmful alternating stresses which shorten 
the life. Among the principal parts it is, 
in general, those subject to thermal stresses, 
not necessarily alone, which require replace- 
ment first. 

There is evidence to show that the relation 
between engine life and engine output is not 
simply linear. Experience obtained with 
over 100 engines of a particular size and make 
goes to show that there are three stages, 
approximately as indicated on the accom- 
panying graph, Fig. 11. The maximum 
possible output of the engine under con- 


but if 300-310 B.H.P. is maintained con- 
tinuously, certain vital parts would fail in 
700 to 1000 hours, apart from any questions 
of ring sticking and the like. On the other 
hand, if the output is limited to 270 B.H.P. 
at about 1300 r.p.m., these same parts would 
have a life averaging about 8500 to 9000 





hours, and between that output and about 


It is not simply variations in mechanical, 


sideration is 310 B.H.P. at about 1450 r.p.m... 
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200 B.H.P., the life of these particular vital 
constituents is roughly inversely propor- 
tional to the load, assuming a speed of 1250- 
1300 r.p.m. At a continuous load of 200 
B.H.P., therefore, the approximate life is 
about 12,000 hours. Up to about 175 B.H.P. 
the term of life is unlimited, and does not 
vary with the continuous load. 

Such figures may be taken as a reliable 
basis—but only a basis—on which to form 
an estimate as to the load to which any 
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engine must be limited for a particular duty. 
Apart from this basis, giving an economical 
engine life period, there are considerations of 
providing sufficient reserve of power so that 
the specified duty can be performed what- 
ever the climatic conditions, and to enable 
time lost by signal checks or permanent-way 
repairs to be recouped. Even more import- 
ant is the type of duty itself. The engines of 
a high-speed streamlined train running under 
appreciable load for long distances may some- 
times be worked safely at nearer the maxi- 
mum output than may be advisable for a 
railear or railcar train working in fast stop- 
ping service, where the fluctuations of load, 
time, and magnitude are frequent and severe, 
and yet the load factor is high. Fig. 12 
shows the loading diagram of a four-wheel 
railcar operating solo on an accelerated 
stopping schedule, and indicates a load 
factor of over 70 per cent.; ten of these trips 
are made edch day. The next illustration, 
Fig. 13, shows the approximate load diagram 
of a triple-car streamlined train working 
60-66 m.p.h. start-to-stop runs, and making 
four of such journeys a day. Finally, 
Fig. 14 shows a similar diagram for a heavy 
diesel-electric shunting locomotive working 
in arduous 24-hour, six days a week breaking- 
up duties. 

If the 310 B.H.P. engine already mentioned 
is to be used in some particular installation, 
and considerations of economic life based on 
maximum continuous load make advisable 
the limitation of maximum output to 270 


parts, such as cylinder heads or pistons, for 
five years or more—the governor should limit 
the maximum output to about 225-230 B.H.P. 

Normally, of course, the calculations will 
be worked from the other end, the maximum 
horsepower necessitated by the given duty 
being found first, and suitable additions 
made to find what the minimum top output 
must be, and then the claims of the various 
engine makes and sizes considered. 





In the same way that it is necessary to fix 
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a certain proportion of the top output as the 
maximum service load, due mainly, but not 
entirely, to thermal stress considerations, it 
is necessary to fix also a top service speed to 
guard against fatigue due to excessive mecha- 
nical stress. The absolute top speed of the 
engine considered earlier may be taken as 
1450-1500 r.p.m., but above 1300-1350 
r.p.m. fatigue effects increase rapidly, so 
that if 225-240 B.H.P. is considered to be 
the power limit, then this output should be 
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cutting down maintenance costs, but progress 
will have to be made so that a higher pro- 
portion of the maximum test bed output 
can be made available for traction duties 
without entailing unduly high upkeep charges. 

It will be realised that in calling for tenders 
for new diesel railcars or locomotives, the 
usual continuous “‘ rating ” or the short-time 
“ overload ” given by the maker are of little 
value to the railway engineer. Although it 
may be argued that if the load is kept within 
the maker’s figures the guarantee will cover 
any failure, this is not giving the railway 
engineer any information as to whether he 
has paid for too big an engine or as to what 
margin he has. The maximum possible test 
bed output and speed should always be 
required as part of the tender, so that the 
engineer who will be responsible for the 
running of the vehicles can make any check 
he thinks fit on the output to which the 
engine is limited. 

In a paper, entitled “Diesel Shunting 
Locomotives,’”’ read before the Institution of 
Locomotive Engineers in 1941, Mr. C. E. 
Fairburn said that if the power taken out of 
the engine in service was limited to 60 per 
cent. of the maker’s top setting, except for 
periods of a few minutes at a time, the engine 
life would be considerably improved. Un- 
doubtedly it would; but an examination of 
what data are available indicates that makers 
seem to set the fuel pumps so that the engine 
does not give more than 78-80 per cent. of 
the maximum possible test bench output, 
and if Mr. Fairburn’s suggestion was followed 
it would mean that no more than 47-48 per 
cent. of the maximum possible output would 
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be available in traffic except for short-time 
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FiG. 14—LOAD FACTOR DIAGRAM OF HEAVY SHUNTING LOCOMOTIVE 


obtained without speed exceeding 1300 
r.p.m., and possibly 1250 r.p.m. With this 
particular engine the life of the mechanical 
parts is unlimited for speeds of about 1100 
r.p.m. or less. Similarly, the maximum mean 
effective pressure attainable is about 100 lb. 
per square inch, but pressures above 90 lb. 
per square inch cause relatively early fatigue 
failures, and the range over which the life is 
inversely proportional to the pressure is from 





77 lb. to 901b. per square inch. At the 
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Fic. 13—LOAD FACTOR DIAGRAM 


B.H.P., then a further allowance of 10 per 
cent. will cover reserve power requirements 
needed for signal delays, prolonged station 
stops, adverse weather, and so on, making a 
maximum setting of 240 B.H.P. as much as 
is advisable for favourable operating con- 
ditions. But if the vehicle is to work on, say, 
accelerated suburban services with frequent 
stops, and perhaps up and down steep 
gradients, then a further deduction might be 
desirable, so that for economic engine life— 





that is, without any replacement of major 





OF HIGH-SPEED DIESEL TRAIN 


maximum possible test bench output the 
characteristics are :—Mean effective pressure, 
85 lb. per square inch; speed, 1450 r.p.m.; 
output, 310 B.H.P. Tle normal setting of 
the engine for the majority of duties is :— 
Mean effective pressure, 761b. per square 
inch; speed, 1250 r.p.m.; output, 240 
B.H.P:; but for certain applications maxi- 
mum service outputs of 250 and 275 B.H.P. 
at 1300 r.p.m. have been permitted. 

Here, in a nutshell, are the reasons for 
providing an engine of ample power and 


peaks. Fortunately, the data presented by 
Mr. Fairburn showed that he himself took a 
good deal more than 60 per cent. of the 
maker’s setting out of the engine at not 
infrequent peaks, so that the engines under his 
charge would not appear to be of so low a 
standard as to substantiate his suggestion. 
The railway engineer should obtain before 
an order is placed a curve of specific fuel 
consumption at different engine speeds, 
which will be carried right up to the maxi- 
mum possible test bench output at each 
speed, and which will be based upon the use 
of the actual fuel which will be burned in 
traffic. Curves of this description will give 
him a still further check on the most econo- 
mical power and speed belt within which the 
engine should run in service, and enable him 
to get a more comprehensive idea as to the 
engine’s working, as considered in No. II. 
As it is now, the lowest fuel consumption 
given by the maker often occurs at three- 
quarters to full service load, but the curves 
are not taken up to the maximum possible 
output, but only to the figure which the 
maker, rightly or wrongly, and often without 
the results of detailed investigation into 
engine life and maintenance in rail traction, 
thinks ought not to be exceeded in service. 
And it is curious how often this figure for a 
given engine is exactly the same, despite wide 
variation in the type of duty, showing that 
in many cases the top setting is too conserva- 








tive. for the engine must have adequate 
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cover for the most onerous duty. However, 
one cannot expect the maker to have a multi- 
plicity of engines, and he must offer the 
nearest he has. Proper curves will enable the 
railway administration to pick the engine 
nearest to its requirements. 

If the fuel consumption curve is carried up 
to the peak test bench output, the lowest belt 


pressure-charged engines the shape of the 

curve of specific fuel consumption above half 

of the full load is much flatter, but the only 

practical limit at the moment to the peak 

output is the charging pressure used. 
(Zo be continued) 











Steel Salvage 


WHEN dealing with the salvage work of 

the British Iron and Steel Corporation 
(Salvage), Ltd., in our article of January 
26th, we made reference to the fact that 
during 1944 the Corporation had recovered 
no less than 40,000 tons of steel scrap from 
shipping. wrecks around our coast, besides 
salving vessels, engines, and cargoes to the 
value of over £1,000,000. 

We are now able to give further particulars 
of the work carried out by the Corporation 
on Merseyside in collaboration with the 
Mersey Docks and Harbour Board, particu- 
larly in connection with the salvage of the 
material of s.s. “‘ Malakand,” which on May 
4th, 1941, blew up with a large quantity of 
explosives on board. Not only has the whole 
of the steel and iron from this and other ships 
sunk in the Huskisson Branch Dock—Basin 
No.: 2—been recovered, but the basin itself 
is now being filled in in order to provide a 
very necessary marshalling yard. 

The ‘‘ Malakand”’ was a steamer with a 
measurement of about 7649 gross tons and 
a deadweight carrying capacity of about 
11,213 tons. She was built in 1919 at 
the Port-Glasgow yard of Lithgow’s, Ltd. 
(Russell and Co., Ltd.), for the service of the 
Brocklebank Line of Thos. and Jno. Brockle- 
bank, Ltd., of Liverpool, and at the time of 
the accident was under charter to the Moss 
Hutchison Line, Ltd. On the afternoon of 
May 3rd, 1941, the ‘‘ Malakand ”’ was loading 
cargo for the Middle East in No. 2 Branch 
Dock, the centre basin of the Huskisson 
Dock at Liverpool. A large quantity of 
explosives had already been loaded into her 
holds, especially in Nos. 1, 4, and 6 holds. 
The ship’s crew consisted of European 
personnel and a large detachment of Lascars, 
who, in the words of the master of the ship, 
“behaved in an exemplary manner during 


on the Mersey 





About 10.30 that evening—May 3rd—an 
air raid attack began, and about fifteen 
minutes later a barrage balloon, which was 
only semi-inflated, fouled the foremast of 
the ‘‘ Malakand” and finally descended on 
the top of No. 1 hatch. Flares which were 
drifting over from the south passed safely 
over the ship, the last one barely clearing the 


in a naturally aspirated engine is usually 
from 50 to 70 per cent. of that output. In 


ship and set the hatch covers and beams 
alight. This fire was tackled by the crew and 
was put out inside fifteen minutes. 

At the same time other incendiary bombs 
had entered the upper half of the shed of the 
dock basin abreast of the funnel of the ship, 
and in a very short time the whole of the shed 
upper section, extending from the bridge of 
the ship to abaft of the engine-room, was 
burning fiercely. The wind which was 
blowing through the shed sent huge jets of 
flame across the “Malakand.” As the ship 
was leeward of the fire the captain could not 
get the hoses of the ship to play on the seat 
of the fire, and he considered the plan of 
cutting the vessel adrift, in order to get better 
control of the fire. Unfortunately, before 
this could be done the wind-blown flames 
had set fire to the ship amidships, and the 
captain rightly felt that the prevailing wind 
would only take the ‘‘ Malakand ” across the 
dock and spread fire to the other ships 
berthed in it on the other side. At the same 
time, the plan of scuttling the ship was 
looked into, but to effect this purpose would 








mainmast. Following the flares a load of high 
explosives and incendiaries were dropped, 
and three of the latter fell on board about 
3ft. abaft the barrage balloon. A part of the 
balloon, which was continually flapping in 
the wind, swept over the burning incendiaries 
and immediately caught fire. An instant- 





the heavy air raid that opened that night.” 


aneous sheet of fire enveloped that part of the 
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DRAINED BASIN LOOKING EASTZAND WRECK OF ‘‘ MALAKAND ’’ 


have. taken too long. In any case it was 
impossible to get down into the engine-room, 
and even if it had been possible to reach it 
the men could never have got out again. 
With the boats and the ship’s accommodation 
ablaze fore and aft the position became 
untenable, and the master reluctantly decided 
to abandon ship. 

About one o’clock on the morning of May 
4th a mobile fire-fighting unit arrived on the 
scene, but by that time the general situation 
was quite out of hand. The master of the 
ship and his European crew remained on 
duty all the night helping the fire-fighting 
services, but it was not possible to get very 
near to the ship, for the available pumps 
and other appliances were not sufficiently 
powerful. During the night of the fire 
several minor explosions occurred on board 
the ship, but at 7.30 in the morning the 
** Malakand ” blew up. The main explosion 
was so terrific that large sections of plating 
from the hull and accommodation of the ship 
were found at distances nearly a mile from 
the vessel. We are able to record that not 
one of the ship’s personnel was killed, 
although they worked with their hoses to the 
last moment. Other fire-fighting staff at 
distances of about 200 yards from the ship 
received fatal injuries. 


THE SALVAGE PLAN 


In November, 1941, negotiations were 
successfully concluded between the British 
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Iron and Steel Corporation (Salvage), Ltd., 
and the Mersey Docks and Harbour Board to 
salvage the ‘‘ Malakand” and recover the 
scrap steel, as at that particular time the 
cutting off of supplies of American scrap metal 
to this country had reduced the flow of scrap 
to the steelworks, and further supplies of 
home-produced scrap were then most urgently 
needed. 

The lower view of Basin No. 2 of Huskisson 
Dock after the air raid in the summer of 1941, 
reproduced on page 126, shows all that 
remained of the dock sheds and the ships 


In July, 1943, the dam was finished and 


pumping operations began. It was soon 
found, however, that the rate at which the 
level of water in the basin was being reduced 
was not so favourable as had been expected. 
A further careful search was made and a 
forgotten culvert was discovered. This leak 
was attended to and the installation of two 
further 12in. pumps was put down to drain 
the remaining 30ft. of water in the dock. 

In the month of August, 1943, the dock was 
pumped practically dry, but it still required 
the service of an 8in. pump both day and 








REMOVAL OF BOMBS FROM HOLD OF 


berthed in the basin. The ‘“ Malakand,”’ it 
may be seen, is simply a twisted and con- 
fused mass of débris lying on the bottom of 
the dock, with only a small portion of the 
wreck visible above the water level. An 
attempt was first made to salve the visible 
parts of the ship, using a crane boat, and this 
work was begun in January, 1942. Owing to 
the severe winter weather and snowstorms 
the work was delayed on one occasion, the 
plant having to be shut down owing to the 
frost having burst the main supply line for 
steam to the crane—a 7-ton derrick crane—on 
the side of the dock. The main plan was to 
salve the ship by diving after the cranes had 
removed parts which could be easily taken 
away. 

Diving operations were commenced, but 
owing to the state of the water within the 
basin, which was full of oil fuel and mud, 
little could be seen below water. One very 
important fact which emerged from these 
diving operations was that a large quantity of 
unexploded bombs still remained in the ship. 

As these difficulties were delaying the 
urgently needed work of salvage, the Cor- 
poration decided, with the consent of the 
erigineer of the Mersey Docks and Harbour 
Board, to seal off the end of the basin with an 
earth dam with steel sheet piling reinforce- 
ment. The work of construction of the 
cofferdam was begun, and it was found neces- 
sary to drive no less than 250 tons of sheet 
steel piling into the heart of the earth dam 
in order to render it completely water-tight, 
This cofferdam took some months to build. 
and it was anticipated that when it was 
finally completed and the water in the basin 
pumped out it would be immediately possible 
to begin the work of recovering several 





thousand tons of scrap. 
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night to control the ingress of water through 
the dock walls, the culvert, and other small 
leakages. With the wreck now practically 
uncovered—see the upper views on page 126 
—it, was decided that the time had come 
to make a detailed examination of the wreck 
in order to determine how many unexploded 
bombs and what quantity of live ammunition 
was still in the ship. 

This important inspection work was 
carried out by bomb disposal units. So 
many explosives were discovered in the 
ship that the only salvage work allowed 
was the removal of loose plates without 
the use of burners. During this period 
about 1500 bombs of various calibres 








were removed from the ship by the naya| 
authorities. One of our engravings shows 
this bomb removal work being carried oy 
and some bombs being loaded on, the crane 
hook ready for raising out of the hold. 

The work of salvage continued, but the 
work was greatly handicapped by the men 
having to work with about a 4ft. depth of 
mixed mud and fuel oil at the bottom of the 
dock. The salvage operations were finally 
completed in June, 1944, by which time no 
less than 3000 tons of valuable scrap had been 
recovered from the wreck. 

A further mishap took place in the later 
stages of salvage, when the double-bottom 
tanks of the ship, which still contained fue] 
oil, were set on fire from some cause unknown. 
Fourteen fire engines were called on to fight 
the blaze for 14 hours before it was finally 
extinguished. 


OTHER SALVAGE Work 


Whilst the salvage operations .we have 
described were being carried out on the 
remains of the “‘ Malakand,” the Corporation 
was also engaged in the work of recovering 
steel scrap from the salvage of a number of 
smaller ships which had also been sunk in the 
same basin either by bombs or through fire 
or as a result of damage when the “ Malakand” 
blew up. Among these ships was the grain 
elevator, a view of which we reproduce in an 
engraving. Other ships which were salved 
included the ‘“ Ellesport ” and the “ Over. 
dale,” which provided a not inconsiderable 
amount of scrap. 

Apart from the extensive salvage opera- 
tions which it has conducted in other coastal 
areas, the British Iron and Steel Corporation 
(Salvage), Ltd., by arrangement with the 
Mersey Docks and Harbour Board, has 
recovered practically 20,000 tons of heavy 
steel scrap from wrecks in the Mersey. This 
work included the salving of the ‘‘ Europa,” a 
motor vessel of some 10,224 gross tons, and 
the “ Marton,” a smaller ship of 4969 gross 
tons. In these cases, in order to enable the 
complete clearance of ships, they had to be 
lightened and moved inshore by stages until 
they were finally demolished. The work we 
have described, in addition to providing raw 
material for the steelworks, has served the 
purpose of removing from the docks system 
wrecks which would otherwise have formed 
an obstruction to shipping and a danger to 
safe navigation. The work of filling in the 
centre of No. 2 Branch Basin of the Huskisson 
Dock is being completed, and on it will be 
built a much-needed and valuable marshalling 





yard. 








Tummel-Garry 


and Gairloch 


Hydro-Electric Projects 


HE North of Scotland Hydro-Electric Board 

published last Friday, February 9th, its 
constructional scheme No. 2. It describes 
two hydro-electric projects, one in Perthshire 
and the other in Ross and Cromarty. The 
Perthshire scheme involves the rivers Tummel 
and Garry and their tributaries, and is known 
as the “ Tummel-Garry Project.” It is a major 
scheme, with an installed capacity of approxi- 
mately 150,000 kW and an output of 293 million 
units per annum. The Ross and Cromarty 
scheme is a small scheme for local needs, and is 
located on the River Kerry, with an ultimate 
capacity of 3000 kW. It is known as the 
“‘ Gairloch Project.” The total estimated cost 





of the two projects amounts to £6,450,000. 





Accompanying maps show the sites of these 
projects and the works involved. 


TUMMEL-GARRY PROJECT 


The Tummel-Garry project comprises a series 
of three lochs, each supplying water to a separate 
generating station to form a co-ordinated chain 
of stations—an upper, a middle, and a lower. 

The Upper Station.—The chain commences 
at a loch approximately 3} miles long, created 
by the construction of a dam in Glen Errochty, 
about 1 mile north-west of Trinafour. The 
water from the loch is taken by tunnel, and a 
short length of pipe line to a generating station 
—called the Errochty station—to be situated 
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at the western end of Loch Tummel, into which 
the water is discharged. This is a high-head 
station. Compensation water will be provided 
for the River Errochty. 

The Middle Station—Loch Tummel is the 
reservoir for the middle station. The loch is 
to be raised about 17ft. by the construction of 
a dam across the River Tummel in the narrow 
gorge about midway between the eastern end 
of the loch and the junction of the River 
Tummel with the River Garry. A fish pass is 
to be constructed at the dam, and compensa- 
tion water will be provided. Water from the 
loch will be taken by tunnel to a generating 
station—called the Clunie station—situated on 
the River Tummel just below its confluence 
with the River Garry. The Clunie station will 
operate on @ lower head than the Errochty 
station. 

The Lower Station.—A loch is formed by the 
construction of a dam on the River Tummel at 
Pitlochry, and the generating station—called 
the Pitlochry station—is incorporated in this 
dam. A fish pass will be provided. The water 
supplying the Errochty station will pass through 
the Clunie station, and the Clunie water will 
pass through the Pitlochry station. In addi- 
tion, the waters discharged from the Grampian 
Company’s stations on Loch Rannoch and at 
Tummel Bridge will be used by the Clunie and 
Pitlochry stations. 


NaTURAL AND LocaL BENEFITS 


The scheme is sentrally placed for supplies 
in the Highland area and to Aberdeen, and to 
make up deficiencies in power of the Grampian 
Company and other undertakers and the grid. 

It is appreciated that electricity is already 
available in the neighbourhood of Pitlochry 
from the Grampian Electricity Supply Com- 
pany, authorised undertakers in the Board’s 
area. The company’s requirements are grow- 
ing. There is a large potential demand which 
will arise after the war, and it is the duty of the 
Board to provide bulk supplies to meet the 
growing demands of authorised undertakers. 
It is also the Board’s duty to supply electricity 
directly or indirectly for any new industries 
which may be established anywhere in their 
area, which could be at Pitlochry. It is there- 
fore open to those interested to promote the 
growth of any suitable industrial development, 
and their requirements will be met. 

Substantial employment will, of course, be 
provided during the construction of the works, 
and employees will be recruited first from the 
locality, then from the surrounding district, 





and only when the available resources of a wider 


area are exhausted will outside labour be 
employed. A fairly considerable number of 
permanent staff will be required for the opera- 
tion and control of the stations and in the 
repairs and maintenance of transmission lines. 

A substantial contribution will be made to 
local rates. 

The technical details of the Tummel-Garry 
project are the work of Mr. J. Guthrie Brown, 





prepared by Sir William Halcrow, also a member 
of the technical panel of engineers. 

“‘ Constructional Scheme No. 2” contains a 
description of the two projects (part of No. 25 
and No. 74 of the development scheme), with 
maps showing the sites of the works and the 
extent of the catchment areas. It can be 
obtained from the Board’s offices at 16, Rothe- 
say Terrace, Edinburgh, and from the following : 





of Sir Alexander Gibb and Partners, and Mr. 


—Perth: County Clerk, Perth; Town Clerk, 
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J. Williamson, both members of the technical 
panel of engineers advising the Board. 


GAIRLOCH 


This project in the west of Ross and Cromarty 
is designed to provide a local supply of elec- 
tricity to the Gairloch and Aultbea area. While 
the design covers an ultimate development of 
3000 kW, the first stage will provide for a 
smaller development. The generating station 
will be situated on the River Kerry, which flows 
into Loch Gairloch. 

The technical details of this scheme have been 
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TUMMEL-GARRY PROJECT 





PROJECT 


Perth; Clerk to Highland District Council, 
Pitlochry ; Tullybardine Institute, Blair Atholl. 
Ross and Cromarty : County Clerk, Dingwall ; 
District Clerk, Gairloch District, Poolewe. 

It is also available for inspection only at the 
following addresses:—The Mitchell Library, 
Glasgow ; Pitlochry Institute, Pitlechry, Perth- 
shire; Mrs. G. Aird, Post Office, Tummel 
Bridge, Perthshire; Mr. A. Urquhart, Post 
Office, Strathtummel, Perthshire; Mr. J. 
MacPherson, Post Office, Fincastle, Perthshire ; 
Mr. G. McIntyre, Post Office, Calvine,. Perth- 
shire; Mr. J. Cameron, Bridge House, Auch- 
leeks, Trinafour, Perthshire. 








Switchgear Exhibition 


At the works of Cooke and Ferguson, Ltd., 
Openshaw, Manchester, an exhibition of 
switchgear was recently held, at which a variety 
of the products of the firm were on view. Below 
we describe an indoor air-blast circuit breaker, 
an outdoor oil circuit breaker, and a gang- 
operated telescopic isolator. 





Arr Buast BREAKER 


The E.A.4 indoor circuit breaker is illustrated 
in Fig. 1, and is of the axial blast type, each 
phase consisting of a single retractable nozzle 
contact in series with an external isolating 
switch. It has a three-phase rating for 33 kV, 
1000 MVA, and a maximum current rating of 
1200 amp. The operation of the contacts is 
co-ordinated so that interruption of current 
takes place between the retractable nozzle 
contacts in the interrupter heads, and the ex- 
ternal isolators open immediately after current 
interruption. The retractable contacts are 
normally retained in the closed position by 
means of springs. Current making is carried out 
on the external isolating contacts. The main 
air feed pipes and isolator supporting insulators, 
which are working under continuously applied 
voltage, are of porcelain. A continuous leak 
of dry air is passed up each interrupter column 
to maintain the optimum condition of the insu- 
lation. Resistance switching is employed, so 
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that the circuit breaker interrupting capacity is 
independent of the inherent rates of rise of the 
system. The circuit breaker, air receivers, valve 
gear, &c., are built into a compact truck unit, 
which can be employed with a fully metal-clad 
switchgear equipment, or, alternatively, fitted 
in a cellular type lay-out. The metal-clad unit 
incorporates bakelised condenser bus-bars, the 
connecting chambers being compound filled. 
The current transformers are housed in com- 
pound-filled chambers, and adequate space is 
provided for bus-bar protection, feeder pro- 
tection, and metering current transformers of 
the bushing type. For this unit complete phase 
separation is maintained throughout, earthed 
metal screens being fitted between the phases 
of the circuit breaker. 

Each interrupter head consists of a bakelised 
paper tube, and contains a single Venturi type 
nozzle with a retractable spherical-shaped con- 
tact, which normally seats on the inlet face of 
the nozzle, the latter being of copper. The 
divergent outlet portion of the nozzle is con- 
structed of arc-resisting insulating material, 
and the nozzle exhausts into a bakelised paper 
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Fic. 1—-33-KV AIR BLAST BREAKER 


tube which is fitted with crimped copper flame- 
cooling stacks. The retractable contact is 
operated by means of a piston, to which it is 
directly attached, and, in the event of an inter- 
rupting operation, the compressed air from the 
blast valve opens the retractable contact against 
a retaining spring, thus uncovering the nozzle. 
The arc products are blown through the nozzle 
and cooled in the exhaust chamber before being 
ejected to atmosphere. The electrical circuit 
to the retractable contact is made vid a special 
multi-point high-pressure sliding contact. The 
butt contact between the faces and the retract- 
able contact of the nozzle is adequate for 
currents up to 600 amp. For higher currents 
up to 1200 amp. a special nozzle with multi- 
segment contacts is fitted. A small replaceable 
arcing tip of tungsten steel is fitted to the 
retractable contact. 

Each resistor is wire-wound on a tubular 
former, which is fitted over the exhaust tube. 
It is in two sections, one section left-hand, the 
other right-hand wound, both sections being 
connected in parallel to form a non-inductive 
resistor. The thermal rating is adequate to 
prevent any appreciable temperature rise, even 
for continuously repeated short-circult opera- 
tions. In this respect it should be noted that 
the maximum duration of the current in each 
resistor is only a quarter-cycle under the heaviest 
short-circuit conditions. One end of the resistor 
is connected to the retractable contacts vid the 
sliding contact flange, the other end being con- 
nected to a metal probe situated axially in the 
exhaust chamber. In the event of short-circuit 
interruption, sparkover from the probe to the 
nozzle as a result of the flame emission in the 
region of the probe effectively connects the 


thus damping out all high-frequency restriking 
voltage transients. The position of the probe 
is set to limit peak values of restriking voltage 
to within a safe maximum, thus eliminating 
undesirable current-chopping voltages, at the 
same time ensuring satisfactory extinction cf 
the resistor current. R 

The moving isolator arms are constructed of 
aluminium alloy in order to maintain a mini- 
mum of inertia. The fixed isolator contacts are 
of the high initial pressure multi-segmental 
pattern. The hinge contacts are maintained at 
a constant mechanical pressure by means of 
steel compression springs. The isolator blades 
are driven by means of synthetic resin bonded 
laminated wooden insulating rods, the end 
fittings of which are also of aluminium alloy. 
In order to minimise pre-arcing during making 
operations, very high making speeds are attained 
and special dash-pots are fitted to the operating 
mechanism, to absorb the kinetic energy of the 
isolators, driving levers, and piston. The isola- 
tors are driven from a common shaft, which is 
operated by a double-acting piston, the open 
and closed positions being maintained by means 
of a toggle spring acting on the main shaft. 

The circuit breaker is operated by means of 
a control unit, which is self sealing, and guar- 








FIG. 2—33-KV 1500 MVA OUTDOOR OIL 
CIRCUIT BREAKER 


antees correct sequential operation of the 
interrupter and isolator contacts. The control 
unit is electrically operated by means of two 
solenoid controlled pilot valves, which initiate 
the opening and closing functions, so that in 
the event of a closing operation the breaker is 
fully closed before the opening sequence can 
commence; for an opening operation the 
complete sequence is carried out, and the 
breaker fully opened before reclosure can be 
attempted ; reclosure after a tripping opera- 
tion can only be effected by applying a fresh 
closing impulse, that is, “hunting” is not 
possible ; in the event of the receiver pressure 
fallmg below the lock-out value (190 Ib. per 
square inch gauge), the control system is locked 
out. If this low pressure persists over a pre- 
determined period of time, an alarm is sounded. 
Under-pressure lock-out cannot occur during an 
operating sequence, so that transient pressure 
falls due to the operation of the blast valve will 
not interfere with the normal operation of the 
breaker. 


Ovrpoor Or Crrcorr BREAKER 


A low oil content circuit breaker, arc con- 
trolled, of single break design, incorporating 
complete phase segregation, is illustrated in 


teristic. Driving shaft entries are above oil 
level, eliminating oil seals. The arcing ang 
main contacts are of the multi-segment, tulip 
self-aligning, high-initial pressure, line contag, 
type. Contact replacement is effected withoy, 
removing the are control devices. These gop. 
tacts are designed to eliminate electromagneti, 
contact grip, so that the breaker opening time jg 
unaffected by the magnitude of short-cirgujz 
current. The sliding contacts are of the multi. 
point spring-loaded pattern, and the moving 
contacts are copper rods of circular section 
running in guides to ensure alignment. Positive 
arc extinction is effected by compensated crogs. 
jet pot arc-controlling devices, which give con. 
sistent operation with short are durations over 
the entire range of short-circuit currents, and 
the total interrupting time is short and well 
within the range of ‘high-speed ”’ operation, 
The tank containing each cross jet pot is of 
fabricated steel construction, fitted with an 
arc-resisting tank lining, each tank undergcing q 
routine hydraulic pressure test before assembly, 
This tank also incorporates a venting chamber 
and baffle, with a removable cover. The total 





Fic. 3-THREE-PHASE TELESCOPIC ISOLATOR 


oil content per three-phase breaker is 24 gallons, 

As will be seen in the illustration, the circuit 
breaker incorporates current transformers of 
the low oil content pedestal type. The current 
transformer itself is porcelain-insulated through- 
out, and provides adequate output to trip the 
breaker directly, even for small current ratings. 
Three types of mechanism are available for the 
operation of this breaker, viz., solenoid, motor- 
wound spring close, or pneumatic, all of which 
are mounted in weatherproof housings. The 
drive is transmitted through torsional driving/ 
supporting insulators and shafts to push-bolt 
operated driving links, which are coupled to the 
individual moving contact rods. Maintenance 
and inspection of contacts and arc-control 
devices can be effected by removing the cover 
from the vent chamber. When this work is 
carried out no breakage of seals or gaskets 
below oil level is necessary. 


GANG-OPERATED TELESCOPIC ISOLATOR 


The 6-6/11-kV, 400 amp., three-phase isolator 
illustrated in Fig. 3 can be used in conjunction 
with cubicle type switchgear lay-outs, or as an 
incoming cable isolator. For the latter 
arrangement, either the upper or lower fixed 
insulators are enclosed in the incoming cable- 
box. Inthe photograph reproduced, the middle- 
phase insulator has been cut away to demon- 
strate the internal working. The isolator 
occupies the same space whether in the open or 
closed position. Phase barriers are unneces- 
sary, since the action of the telescopic insulators 
provides adequate barrier action. Electro- 
magnetic forces are minimised owing to the 
fact that the direction of movement of the 
isolator is parallel to the direction of current 
flow. 

> COMPRESSED AIR UNIT 

The fourth engraving shows a compressor 
unit which the firm proposes to adopt as a 
standard application for 33-kV air-blast switch- 
gear operation. It consists essentially of two 





Fig. 2. The breaker mechanism is simple, trip 





resistor in parallel with the main arcing contact, 





free, and has a high-speed operating charac- 


motorised compressors, each delivering 6} cubic 
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feet of free air per minute at a pressure of 
400 lb. per square inch gauge. They are con- 
trolled automatically by @ specially designed 
eontrol cabinet developed for air-blast switch- 

applications. The accompanying table 
gives details of these compressors. 


Taste A.—Compressor Particulars 


Cylinders : Low-pressure 3tin. 
High- rqunanete igin. 
Stroke aA -- Qin 
Piston displacement, ‘per minute ... 9 cubic féet 
Delivery pein per ata inch ie 
400 lb. 


gauge... 

Free air delivery, ; at 400 Ib. ‘per ‘aqquare 
inch gauge, 4 minute... 

Speed... ... Aalaiisinas-- aes 


6} cubic feet 
r.p.m. 


When 4 pressure of 400 Ib. per square inch 
gauge is reached in the receiver, both com- 
pressors are shut off, and when the pressure falls 
—¢.g., to 375 lb. per square inch gauge—one 








Fic. 4—COMPRESSOR UNIT 


compressor only starts up, unless the demand 
for air is temporarily greater than one com- 
pressor output. If the latter should occur, 
and the pressure in the receiver falls to 
350 lb. per square inch gauge, the second com- 
pressor will also be brought in by the action of 
a contact pressure gauge and its solenoid- 
operated relay. 

To equalise wear on the compressors there is 
a change-over switch in the compréssor starter 
circuit which can only be operated manually 
in alternate directions at each subsequent opera- 
tion. Provision has been made in the control 
cabinet for a remote-operated signalling device, 
which indicates a dangerous fall in pressure, 
which is not being corrected by the compressors, 
and which will result in the circuit breaker 
being “‘ locked out ” of operation. 

As it is essential that dry air only is used, 
there is an intercooler of efficient design, and 
an air-cooled after-cooler, complete with mois- 
ture trap, is fitted in each compressor discharge 
line. To the receiver discharge is fitted a reduc- 
ing valve to reduce the air from 4001b. per 
square inch gauge to 210+ 10 Ib. per square inch 
gauge for circuit breaker operation. 








Symposium on Engine 
Cooling Water Systems* 


In introducing this symposium, Mr. A. K. 
Bruce, the President, said that he remembered 
listening, many years ago, to some remarks 
made by the late John Henry Hamilton on 
what was, he believed, the only occasion on which 
he attended a meeting of the Association. Mr. 
Hamilton referred to certain gas engines, built 
from identical drawings, but installed at a 
variety of sites. .Some of these engines gave 
trouble. Some of them gave no trouble, and it 
was found that the engines which gave no trouble 
were circulated by water from Ts ch Katrine. 
The extreme likelihood was that if they had all 





* Diesel Engine Users Association, February 8th, 
Abstract. 





been so circulated, none of them would have 
given trouble. He often thought of this instance 
when he saw the condition of some internal 
combustion engines opened out for the long and 
tedious job of jacket and cylinder head cleaning. 

Whatever may be the consensus of opinion 
expressed in the symposium, he did not doubt 
that those contributors who had had the most 
experience would agree that the time had come 
to put an end to the shocking neglect of pre- 
cautions designed to keep the jacket spaces 
clean in cases where the available cooling water 
was scale-forming or otherwise unsuitable. 
That applied whether an open cooling tower was 
used or not. Indeed, an open cooling tower 
could make things worse. 

The symposium would, he hoped, direct close 
attention to a matter of equal urgency for 
engine builders as for engine users. It would be 
a good thing if they could have some standard- 
isation of heat interchangers, so that there might 
be concentration on @ design embodying those 
practical features which could render the 
apparatus most suitable for duty at remote 
sites, since it was the user who must clean and 
maintain it. 

Mr. Charles Day, Mr. Hamish Ferguson 
(Secretary of the Diesel Engine Users Associa- 
tion), Mr. J. M. Ferguson, Mr. F. D. N. Gamble, 
Mr. P. Jackson, Mr. H. E. Muckley, Mr. G. H. 
Paulin, and Commander A. C. Yeates made 
contributions from the oil engine builders’ 
point of view, supporting the idea of closed 
systems and heat exchangers in suitable con- 
ditions, and giving various details of different 
arrangements. 

Mr. F. Hauser made an interesting contri- 
bution to the symposium, in which he con- 
trasted two different installations which came 
under his control. He said that the oil-electric 
plant at the Denham studios had an open 
cooling water system, while the similar station 
at Pinewood had a closed system. 

Referring to the Denham plant, cooling water, 
he said, was derived from the neighbouring 
River Colne, and was pumped from a riverside 
pump-house by means of three electrically 
driven centrifugal pumps, each of 400 gallons 
per minute, which discharged to two overhead 
tanks by the power-house. It was then fed to 
the cylinder jackets by gravity and returned 
direct to the river. The disadvantages of the 
system could, Mr. Hauser went on to say, be 
summarised as follows :—The liner wear pro- 
duced by cold starting; the gradual silting-up 
of the jackets by mud ; the loss of jacket heat, 
which could be profitably employed; and the 
labour costs involved in cleaning. The seasonal 
temperature change of the water was between 
40 deg. and 66 deg. Fah. It has been well 
established that cold starting created undue 
wear and that with inlet water at 40 deg. Fah. 
it will be understood that in severe winter 
weather comparstively rapid liner wear was 
likely to be produced. It had been found neces- 
sary to remove the cylinder covers and flush out 
the jackets every 2000 hours. Fortunately, the 
type of river mud was easily removable, and it 
came away readily when a jet of water was 
applied. The exhaust valve stem cooling jacket 
at 2000 hours was found to have a maximum 
silted surface of 5in. and at the combustion 
chamber end of the jacket this was round about 
3in. thick, tapering to about lin. at the crank- 
case end. The acid content of the river water 
was obviously very low, as no appreciable 
pitting took place and when cleaned the surfaces 
showed no sign of corrosion or erosion. The 
muddy deposit was always found in @ semi- 
liquid state, so that no trouble had developed 
by overheating. More than 50,000 therms of 
usable low-grade heat was put into the river 
annually. An arrangement of closed cooling 
had been proposed to the Ministry of Fuel and 
Power, which would materially aid space and 
domestic water heating fuel requirements, but 
owing te the materials required being in short 
supply a licence to proceed had not been 
obtained. It was hoped, however, at some 
future date to be able to change ever to a closed 
system. 

The overhead tanks caught most of the river 
mud, the water passing through two gauze 
filters to the jackets. In one week the tanks 





had an average deposit of 6in. in the corners, 








tapering to 2in. at the centre. According to 
conditions, one man was employed from half 
to one day weekly in flushing out. The cleaning 
of the jackets took somewhat longer and was 
rather a messy business, but fortunately it was 
only necessary after the running hours stated. 

At the Pinewood studios there was a closed 
system of softened water involving both cylinder 
jackets and exhaust boilers. The system was 
led in and out of a thermal storage vessel and 
supplied heat to the main heating system. The 
arrangement was largely designed by the engine 
makersand had operatedsatisfactorily. Separate 
pumps for both cylinder jackets and exhaust 
boilers were provided, and it was customary to 
maintain a small circulation of hot water 
through all engine jackets continuously, so that 
the engine was warm for starting at any time. 
When an engine was started, an automatically 
operated three-way valve was moved to a 
position making that engine circuit a closed 
one until the temperature of the water was 
raised to 160 deg. Fah., when the valve opened 
to put the engine in the main circuit. The 
regular sequence of events was that water was 
returned from the thermal storage tank at 
135 deg. Fah. and was raised to 160 deg. Fah. 
by the jacket heat and then discharged to the 
line, so that the valve was continuously floating, 
allowing spurts of hot water to pass to the 
heating system, the frequency of operation 
depending on load conditions. For the greater 
part of the year engines were maintained on not 
less than three-quarter load by an automatic 
arrangement, which put banks of heaters into 
circuit for water heating whenever main load 
dropped below a set figure, so that the output of 
waste heat from the jacket water was main- 
tained at a fairly constant level. Overheating 
was guarded against by the provision of heat 
exchangers in the return main. Should the 
external demand for heat fall off at a period of 
heavy loading, then the return water tempera- 
ture rose. A thermostat then operated an 
automatic valve, which flooded cold water 
through the heat exchangers and reduced the 
return temperature to normal. A _ hand- 
controlled bypass valve could also be opened to 
accelerate the cooling effect. A high-tempera- 
ture alarm klaxon was also fitted, which 
operated from a thermostat in the flow line. 
As usually all waste heat could be absorbed for 
studio use, it was only in very exceptional 
circumstances that the heat exchangers came 
into action. 

The advantages of such a closed system were 
obvious, and it was worthy of note that after 
seven years the cylinder jackets were com- 
pletely clean without the slightest trace of 
scale formation or corrosion. Under conditions 
of moderate studio activity waste heat had con- 
tributed 29-5 per cent. of the total heat require- 
ments and could be materially increased in very 
busy periods. The overall thermal efficiency of 
the plant had been as high as 64 per cent. over 
a twelve months’ period. 

Speaking from the point of view of the maker 
of cooling plant and heat exchangers, Mr. H. E. 
Upton gave the following example of what could 
be done. In a passenger liner, the arrangement 
was to provide hot fresh water and hot sea 
water for washing and bath purposes throughout 
the ship. Heat was obtained from the jacket 
water of the auxiliary engines, which were in 
circuit with a heat exchanger as well as a 
cooler. They were arranged in parallel and out 
of the 300 tons of fresh water circulating round 
the jackets picking up heat from four engines 
hormally in service, 135 tons were automatically 
by-passed through the heat exchanger before 
entering the cooler ; the remainder went direct 
to the cooler. 

Sea water was circulated through the cooler 
to about 115 deg. Fah. for use in the baths, 
while the fresh water was heated in the 
exchanger, its temperature also being raised to 
about 120 deg. Fah., the temperature being 
thermostatically controlled at predetermined 
figures according to the load on the engine. 
Experience of the system in practice showed 
there was always an ample supply. of hot fresh 
and sea water available for the services. The 
system could be adopted with increasing benefit 
in all ships where the auxiliary — load was 








high and fairly constant. 
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_ELECTRICITY SUPPLY 


For four years the annual reports of the 
Central Electricity Board did not appear at 
their accustomed time. They have now been 
sent to the Minister of Fuel and Power and 
the official summary of their contents may be 
read on page 136. The account they render 
is what one would expect. It is a story of 
services rendered under the difficult con- 
ditions of war; of plants worked for long 
periods up to capacity; of machines and 
equipment retained in use long after their 
normal age of replacement ; and of a higher 
proportion than normal of plant laid off for 
overhaul and repair—the inevitable conse- 
quence of working elderly machines too hard. 


i|these reports the grid had been expanding. 


3}seven. The number of the selected stations 


| 1943 inclusive—in the output of electricity 


“| Productive Executive was adamant; it 


and lack of adequate provision both for the 
proximate and more remote future. 

No event less than war could have so com- 
pletely justified the grid. In the opening 
stages, when the war was still ‘‘ phoney,”’ it 
was the grid that enabled generous supplies 
of electricity to be made available throughout 
the land to the rapidly expanding war indus- 
tries, and later it was the flexibility of the 
system, enhanced by wartime extensions, that 
enabled power to be transferred from areas 
where demands were falling to those where it 
was urgently needed. Some day we shall 
know by how much generation was dis- 
located by enemy action. It was, it can be 
safely said, surprisingly small. Long periods 
of failure were extremely rare and in most 
cases restoration of almost normal running 
was effected in at greatest a few days. But, 
of course, there were interruptions and the 
interconnections provided by the grid enabled 
localities deprived of electricity by damage 
to their normal sources to be supplied. 
And all through the four years recorded in 


No less than six hundred and seventy miles 
of lines were added to the transmission 
system and the number of switching and 
transforming stations was increased by thirty- 


was increased by five, and there was a pro- 
gressive increase in the four years—1940 to 


from public supply systems, whilst the Board 
supplied distributing undertakers in 1943 with 
over 98 per cent. of their requirements. All 
this shows how valiantly the Board, with its 
trusty servant, the grid, battled with war- 
time problems and difficulties. But it was 
not happy about the future. As early as 1941 
it so feared that there would be a shortage of 
supply to meet the demands of peace that it 
urged the Government to grant priorities for 
extension programmes both of grid lines and 
generating capacity. The Government’s 


refused to grant priorities for anything which 
was ‘“‘not necessary to the war effort and 
which could only be justified by peacetime 
requirements.’’ The Executive did, however, 
promise to exonerate the Board in case 
supply was below the demand during the 
first year or two of returned peace. The 
position, however, grew more acute. Not 
only the future, but the present became 
insistent, and eventually the Minister of Pro- 
duction allowed about one-third of a pro- 
gramme of immediate extension put forward 
by the Board. In 1943 the Board was still 
anxious about what would happen if the war 
ended at an early date, and it submitted a pro- 
gramme of new generating plant to be ready 
in 1947 and 1948. The only satisfaction it 
could secure was permission to carry on with 
its schemes, but with the proviso that 
“‘ pending the cessation of hostilities with 
Germany, no work of manufacture should be 
undertaken until further consent was given.” 
Did this reluctance of the Government to 
grant priorities indicate a lack of vision or 
was it wholly dictated by the demands of 
war? It is impossible to say, for the War 
Cabinet alone knew what those demands 
were, but it may be suspected that politicians 
were not so well equipped as the Board to 
visvalise the rate of increase of demand and, 
moreover, that they failed to recognise that 





service even in 1947, it was necessary for al] 
arrangements to be made and orders to be 
placed during the war, so that designs coujg 
be completed which would enable many. 
facture to begin immediately the ban op 
peacetime projects was lifted.” The recent 
spell of frost indicated very clearly the 
dimensions of the demand that may be 
expected in the early future, whilst the pro. 
posals for “all electric” houses and flats 
foretell the coming within a few years of an 
enormous extension in the demand fo 
domestic supply. On top of that the expan. 
sionist policy of the Government implies an 
increase at no distant date in industrial con. 
sumption, perhaps beyond even that of the 
war years. With these prospects it is mani. 
fest that a far seeing and courageous policy 
is called for without delay. 


The Cooling of Internal Combustion Engines 
THE Symposium on ‘‘Engine Cooling Water 
Systems,” presented on February 8th before 
the Diesel Engine Users Association, and 
reviewed on another page, comes at an 
opportune moment, since, apart altogether 
from the clamant necessity for prevent- 
ing the incrustation of the water-cooled 
surfaces of internal combustion engines, we 
are at a time when, owing to the growing cost 
of fuel and its transport, the eye of the engi- 
neer must be fixed on every method whereby 
low-grade heat can be conserved. This is no 
new subject for discussion, and so far as 
concerns the use of closed-circuit cooling, 
some of the very early engines built by 
Nobels in 1900 were operated on a closed 
cooling circuit, the jacket water passing 
through a heat exchanger in which the cool- 
ing medium was the pipe-line oil pumped by 
the engine. In British waterworks practice 
the medium for the heat exchanger has fre- 
quently been the pipe-line water. These 
examples are, however, few, it being stated 
by an experienced contributor to the Sym- 
posium that probably 90 per cent. of station- 
ary internal combustion engine plants are 
using a limited supply of water, which may 
or may not be suitable for engine jackets. 
In such cases the user has to decide 
whether he will go to the expense of provid- 
ing closed circuit cooling with heat exchanger 
or whether he will expose his plant to the 
hazard of damage and the certainty of 
frequent and troublesome descaling. 
It is a pitiful illusion to suppose (as some 
engine users do) that the use of an internal 
combustion engine relieves them of those 
water troubles often associated with steam 
generation. They forget that in the case of 
an oil engine the weight of water which must 
be pumped through the engine jacket spaces 
is anything from 120 to 150 times the weight 
of the fuel burned. Moreover, the water is 
delivered to the wall of a combustion chamber 
just as is boiler feed water. It is, indeed, 
surprising that greater attention is not paid 
to this point, and that even engineers will 
forget that pestered by water trouble in 
steam boilers they may, with internal com- 
bustion engines, “fly to others that they 
know not of.” The removal of such trouble 
was the theme of the Symposium, and it 
thus afforded encouragement to British 
manufacturers of heat ¢xchangers, and of all 


ancillary apparatus and instruments, to 








It is a story, too, of disappointed aspirations 
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builders and users just what they can do in 
contributing to efficiency and reliability. As 
for the influence of installation arrangements 
on the overall efficiencies of the plant, a 
significant contribution to the Symposium 
was made by Mr. F. Hauser, who showed how, 
at the Pinewood Studios, the oil engine 
power plant had reached, during a twelve 
months’ period, the high overall efficiency of 
64 per cent. This result had been attained, 
notwithstanding a very low plant load factor, 
and the scheme of lay-out had so taken care 
of the engine cooling water that after seven 
years “the cylinder jackets are completely 
clean, without the slightest trace of scale 
formation orcorrosion.” It cannot be doubted 
that the British manufacturers of internal 
combustion engines will need to take such 
action as shall enhance the operational 
security of their products. What is the use 
of producing engines of a high degree of 
stamina, if, when erected on a remote site, 
these same engines are going to be hopelessly 
prejudiced by neglect in what may be called 
the installation accessories? If, as cannot 
be questioned, jacket and cylinder head 
deposits involve loss of power, seized pistons, 
and cracking of essential parts, it is surely 
imperative that the cause of such calamities 
be removed—as far as it is possible to remove 
them—by suitable apparatus and well. 
considered lay-out. 

The discussion promoted by the Sym- 
posium demonstrated that the makers of 
heat exchangers and other apparatus, as well 
as the specialists in water treatment, were 
ready to do all in their power to co-operate 
with engine builders and engine users in 
removing potential dangers. In the United 
States the incidence of casualty experience 
has been such that a strong part is now played 
by engine insurance companies, which offer 
large reductions in premium to users who 
provide closed cooling systems. There is, 
indeed, one American builder of stationary 
oil engines who declines to sell an oil engine 
unless it is provided with heat exchanger and 
closed: cooling. It is to be hoped tbat the 
Symposium discussed before the Diesel 
Engine Users Association will, by lighting up 
a dark place, assist in promoting the reputa- 
tion in overseas markets of the British internal 
combustion engine. 








Obituary 
CHARLES KINGSTON EVERITT 


THE steel and tool manufacturing industry 
of Sheffield has lost an outstanding leader by 
the death, on Tuesday, February 6th, at his 
home, Padley Farm, Grindleford, of Mr. 
Charles Kingston Everitt, the chairman of 
Edgar Allen and Co., Ltd., of Imperial Steel 
Works, Tinsley, Sheffield. Mr. Everitt, who 
was seventy-eight years of age, spent the 
whole of his long and successful career in 
Sheffield industry. He joined the company 
as assistant steel manager, and was 
later appointed the manager of the com- 
pany’s steel department. In 1908 he became 
a director of the company and was appointed 
its chairman in 1930. He was the pioneer 
of many metallurgical improvements in the 
manufacture of high-quality steel, and played 
an important part in introducing the Heroult 
electric arc steel-melting furnace into this 
country some thirty-five years ago. From 








electrical developments, and at a later date 
this interest again showed itself when he 
introduced the high-frequency induction steel 
melting furnace, which was put into opera- 
tion at the Imperial Steel Works in 1927, and 
was at that time one of the first induction 
type melting furnaces to be used for the 
manufacture of high-grade tool steel any- 
where in the world. He travelled widely and 
was well known in America, where he made 
many friends. His wide knowledge of the 
industry was often drawn upon by steel- 
makers in the United States. 

He was the first President of the Sheffield 
and District Engineering and Steel Trades 
Council, and also served as President of the 
Sheffield Society of Engineers and Metal- 
lurgists. He was also intimately connected 





CHARLES KINGSTON EVERITT 


with the Steel-Melting Section of the Shef- 
field Trades and Technical Society. When 
Sir George May’s scheme for the reorganisa- 
tion of the British steel industry was set up, 
Mr. Everitt was elected a member of the 
Sheffield Regional Committee. He was a 
valued and very popular member of the Iron 
and Steel Institute. 


WILLIAM WALKER LACKIE 


By the death of William Walker Lackie, 
which took place suddenly at his home, 
Kielder, Onslow Road, Burwood Park, 
Walton-on-Thames, on Saturday last, Febru- 
ary 10th, an important link with the early 
organisation and development of electricity 
in Scotland and England has been broken. 
Mr. Lackie, we may recall, was closely asso- 
ciated with the development of the important 
Glasgow electricity undertaking, and was one 
of the five original Electricity Commissioners 
appointed in 1920 by the then’ Minister of 
Transport, Sir Eric Geddes, with the con- 
currence of the Board of Trade. 

William Lackie was born in Montrose in 
1869, and was the son of the late David 
Lackie. He received his early education at 
the Montrose Academy, and passed on to the 
Grammar School at Aberdeen. He studied 
electrical engineering and technology at the 
University College, Dundee, and also under 
the late Lord Kelvin at Glasgow University. 
On the completion of his technical training 
in 1888 he joined the firm of Mavor and 
Coulson, of Glasgow, which was then inter- 
ested in the supply of electricity as well as 
the manufacture of electrical equipment. 
Mr. Lackie served the firm until 1892. Part 
of the time he was engaged on electricity 
supply work in connection with the John 





the beginning he was keenly interested in all 





Street station, which was the first high- 





tension A.C. system to be put to work in 
Scotland. Under the Electricity Acts that 
undertaking was handed over to the Glasgow 
Corporation, and Mr. Lackie’s services were 
transferred with it. In 1892 he was appointed 
mains superintendent to the Corporation 
Electricity Department, and during the next 
four years he carried out his new duties in 
such a manner as marked him out for further 
promotion. ‘This came when in 1897 he was 
made assistant to Mr. Chamen, who was 
then the chief engineer, whom he succeeded 
in 1902, when he was appointed chief engi- 
neer and manager of the electricity depart- 
ment, a position which he continued to hold 
with distinction until 1920, when he was 
called to London. Under his leadership the 
supply system of Glasgow and district was 
greatly extended. His duties were increased 
when the districts of Partick and Govan were 
taken uver by the department, and he began 
work on the Dalmarnock power station on 
the Clyde, which was to become Glasgow’s 
principal power station. 

Both in Glasgow and in London Mr. 
Lackie was an active member of the Institu- 
tion of Civil Engineers and the Institution of 
Electrical Engineers. His papers before the 
Electricals included such subjects as 
“Methods of Charging for Electricity 
Supply,” “ Tariffs,’ ‘Systems of Earth- 
ing,” and “Early Experiments in Electric 
Traction.” He also took part regularly 
in discussions on all branches of electricity 
supply, and contributed to the “ Trans- 
actions ” of the Institution of Engineers and 
Shipbuilders in Scotland, the Incorporated 
Municipal Electrical Association, and the 
Glasgow University Engineering Society. 

Mr. Lackie served in the office of an Elec- 
tricity Commissioner for fourteen years, and 
retired in 1934. His national services were 
recognised by the award of C.B.E. in 
1919. 

His wide engineering knowledge and prac- 
tical experience in the operation of electricity 
undertakings was placed unreservedly at the 
disposal of the Commissioners in dealing with 
the various problems of reorganisation under 
the Electricity (Supply) Act, 1919, and with 
the questions which arose in connection with 
the formulation and carrying out of the 
regional schemes under the Electricity 
(Supply) Act, 1926, which resulted in the 
establishment of the national grid system. 
Mr. Lackie also represented the Commis- 
sioners on various Committees and the 
Institution of Electrical Engineers, and on 
the Council of the Electrical Research Asso- 
ciation. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SCIENTISTS AND INDUSTRY 


Srr,—At the British Association Conference 
on January 13th, Sir Lawrence Bragg said there 
was a general reluctance on the part of young 
scientists to go into industry. He said that the 
political opinions of these men inclined towards 
the Left, and consequently they did not feel 
comfortable working for a profit-making con- 
cern. He said also that good scientists must 
have something of the artistic temperament, 
and therefore require constant encouragement 
from their employers to keep them working at 
full pitch. 

Sir Harold Hartley made an interesting 
comment on these remarks. He said he also 
had been a teacher, but had not encountered the 





same reluctance to enter industry on the part 
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of young chemists. He concluded that the state 
of mind described by Sir Lawrence was peculiar 
to physicists. 

In my own address to the Conference I drew 
attention to the increasing demands of industry 
for properly trained scientists. I pointed out 
that in some way a higher scientific education 
seems to carry with it a false superiority to 
business matters, and I urged that those 
responsible for university science education 
might well give most serious consideration to 
the question of preparing their students for 
industrial careers. 

In view of the vital contributions which we 
are expecting the relatively small number of 
scientists to make in the great drive for increased 
industrial efficiency on which our future pros- 
perity so greatly depends, this problem calls for 
immediate attention. No one will deny that 
engineers, and for that matter industrial 
chemists, have made great contributions to our 
past industrial progress. They, surely, have not 
been lacking in the individuality necessary for 
creative work, but I submit that a great deal of 
their suocess has been derived from their ability 
to work successfully in a team. 

For some reason, the modern young scientist, 
and perhaps the young physicist in particular, 
seems to possess extreme individuality and an 
immoderate amount of the artistic tempera- 
ment to which Sir Lawrence referred. They 
do not seem to fit easily into the industrial team. 
They very often expect to be permitted to 
by-pass the whole organisation chart to report 
directly and individually to the managing 
director. Moreover, should the said managing 
director fail to pat them on the back at least 
once @ week, they are inclined to assume the 
attitude of the forgotten men of industry. 

Sir Lawrence’s remark about the political 
views of young scientists may be true—they 
are not alone in those beliefs—but, for better or 
for worse, the great majority of our industries 
are at present based on free enterprise, and by 
standing aloof from it because of their personal 
dislikes, the scientists are withholding their con- 
tribution to the drive for increased industrial 
efficiency. and new and improved goods and 
processes on which the continued prosperity of 
their countrymen depends. 

At the present time we measure industrial 
efficiency by various means, including the 
balanee sheet to which our young scientists 
appear to object so strongly. I would remind 
them (and I am no diehard advocate of an 
economy based entirely upon private enter- 
prise) that, however our industry is organised, 
we must ultimately measure our industrial 
efficiency in some sort of balance sheet. 

If we must have reports passed directly from 
the scientists to the top management, then the 
scientists must acquire a sufficiently wide know- 
ledge of industrial and business economics and 
technology to enable them to make recommenda- 
tions sufficiently intelligible for the manage- 
ment to understand. Modern management 
usually possesses considerable technical and 
even scientific knowledge, but, even so, in these 
days of specialisation, it is very often necessary 
to have an interpreter between the scientists and 
the management to ensure the smooth passage 
of ideas in both directions. 

While I agree that everything within reason 
must be done to encourage the creative workers 
in industry, I feel sure it would be prejudicial to 
our industrial relations if we were to give a 
disproportionate amount of attention to one 
particular kind of scientist, especially as the 
number of these employed is so very small, com- 
pared with the total staffs engaged in research, 
development, and design. 

Undoubtedly this question is one of very con- 
siderable importance to industry and to the 
universities. I know that Sir Lawrence himself 
is very well aware of the problem, and that he 
has already made some valuable suggestions for 





overcoming it,* but time is short and we in 
industry are very anxious to know if anything 
is really being done to solve the problem. What 
are the universities doing to meet the situation, 
and how can industry make the most useful 
contribution ? 
W. C. DEVEREUX, 
Chairman and Managing Director. 
High Duty Alloys, Ltd., 
Slough, Bucks, February 6th. 


MATHEMATICS AND ENGINEERING 


Sir,—In his opening comments on my article 
“The Balancing of Single-Start Worms,” Dr. 
Tuplin puts forward a view which, whilst con- 
taining some truth, is expressed in a statement 
too sweeping to receive general acceptance. It 
does, however, raise the question of the place of 
mathematics in design—a question which, if the 
needs of practice were studied in more detail, 
might modify the methods and curricula 
adopted in the technical training of engineers. 

The first requisite for successful design is 
creative imagination, not often allied in one 
person to the ability to manipulate higher 
mathematics. The designer, having conceived 
and designed a machine, will naturally try to go 
still further and imagine all its modes of 
behaviour. If he fails in this, and trouble 
develops, it is not his possible lack of mathe- 
matical skill that is at fault, but his experience 
and imagination. 

The difficulty about mathematics is that it 
can rarely be made to take all the variables into 
account ; they may either be unknown or, if 
known, may lead to insoluble equations. 
Recourse must then be had to arbitrary 
assumptions; these must be made by the 
designer on the basis of his intuition or past 
experience, and only more experience, in the 
form of trouble, can show how far they were 
valid. (The old controversy between theory 
and practice is thus disposed of.) 

Of the troubles that occur, few are of a kind 
that respond to mathematical diagnosis. Vibra- 
tion problems are an exception, but for one 
vibration problem in, say, an internal com- 
bustion engine, there are a hundred problems of 
physical behaviour that mathematics is power- 
less to solve. Even when it can do so, the appli- 
cation of the mathematics is only the second 
step; the first is to perceive the simple facts 
underlying an apparently complicated mech- 
anism or set of conditions and to determine the 
relationship between them by applying the 
elementary principles of statics, dynamics, and 
physics. This results in one or more equations 
and, if necessary, a mathematician can always 
be found who will solve them. To find a cure 
for an unsatisfactory condition thus disclosed is 
an engineering, not a mathematical, problem. 
My article provided an example of this. 

The ability to put an apparently complex 
problem into simple form, or perhaps to per- 
ceive its real nature, comes from a thorough 
grasp of first-principles and practice in applying 
them. In my opinion, too little stress is laid 
on this in technical teaching ; the mind of the 
student is packed and confused with so many 
complicated and difficult things that he quite 
forgets Newton’s laws of motion. The bad 
arithmetic of the average student is well known, 
but when he becomes, say, a draughtsman his 
inability to apply first principles is the private 
sorrow of his chief. Ifa problem can be simply 
stated, it will usually have a simple solution, 
In my own experience I find that I have to find 
the simple statement myself; if it leads to an 
integral (which happens on an average once a 
year) I rely on a draughtsman to work it out. 

The prediction of phenomena that may be 
regarded as ‘‘ trouble ”’ is, however, only one of 
the objects of analysis. At least of equal 





* Sir Lawrence Bragg, “ Physicists After the War,” 
lecture at the Royal Institution, March 26th, 1942. 


importance is the aid it gives in Achieving 
economy in design, by helping to eliminat, 
losses that may be either unperceived or wrongly 
regarded as inevitable. It also encourages th, 
designer to regard his own creations mop, 
objectively. 

The case for more but simpler mathomatigs j, 
presented mainly in connection with the genera) 
run of mechanical engineering design. Thep, 
are obvious exceptions in which high-leyg| 
mathematics is indispensable. 

H. E. Merrrrr, 

Huddersfield, February 9th. 


Sm,—In your issue of December 15th therg 
is a description of the new Mullard E.g99 
cathode ray oscillograph. I note that, in this 
article, the value of this instrument for loy. 
frequency work is assessed by reference to its 
amplitude response. It therefore seems desir. 
able to point out that for most mechanical engi. 
neering purposes amplitude response is not q 
satisfactory or safe criterion. 

In the majority of cases the actual wave form 
(as opposed to the frequency spectrum) of the 
phenomenon is of interest, and this is especially 
so when peak values are involved. In all such 
cases phase distortion is of great importance, 
It is commonly overlooked because most elec. 
trical apparatus of the type concerned has 
developed from audio frequency problems or 
related work, and, broadly speaking, the ear 
appears to be insensitive to phase. 

The difference between the two types of 
distortion is easily seen for the simplest case 
of a single-resistance capacity coupled stage. 
A phase shift of 6 deg. corresponds to an ampli. 
tude response of 99-5 per cent., é.e., an error of 
$ per cent. But it also corresponds to the 
addition of a second component, in quadrature 
with the original signal, and of 10 per cent. of 
its amplitude. 

The general problem of phase distortion is 
much more complicated than that of frequency 
distortion .and cannot be dealt with in a letter 
of reasonable length, but in general it may be 
said that it is far more important for most 
mechanical engineering problems, particularly 
when transients are involved, and that it neces. 
sarily imposes design conditions which are so 
much more stringent than those for frequency 
distortion that the latter can safely be ignored 
completely. With any normal equipment, if 
the phase distortion is’ sufficiently small, the 
frequency distortion will be completely 
negligible. F. AUGHTIF. 

National Physical Laboratory, 

February 10th. 


MODERNISATION 


Sir,—I was very interested, but somewhat 
perturbed by your leading article under the 
above heading. 

There is no doubt that all thinking people 
will readily agree as to the amazing work, 
initiative, and adaptability which have been 
applied to the war effort by British industries. 

While in sympathy with many of your 
remarks regarding the loose statements which 
are made from time to time concerning the 
“desperate condition’’ of British industries, 
it is felt, however, that an article such as 
referred to cannot be of real service. It appears 
to be written in a somewhat defensive strain, 
rather around, but not dealing with the real 
position. 

It is well known that in the heavy industries, 
at least, and even in general engineering itself, 
our production of goods is very much out of 
date and too costly through the lack of modern 
equipment. The article says that our industries 
need modernisation, and that it is a continual 
process of development and advance. My 





point is that in the heavy industries there has 
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not been continual process of development and 
advance, and that we are lagging very far 
pehind. 

In view of the fact that our existence depends 
on industry generally, this state of affairs is 
very regrettable. A. E. LEEK. 
Workington, February 12th. 





INCREASED AXLE LOADS ON FRENCH 
RAILWAYS. 

Srr,—The decision of French engineers to 
raise the maximum permissible axle loads on 
their railways to 23-26/26 tonnes, mentioned 
in your article on “‘ French Locomotive Prac- 
tice,’ in this week’s issue, may well be an 
indirect, but none the less tangible, result of 
the German occupation. As early as spring, 
1922, the German Ministry of Transport 
(Reichsverbeehrsministerium ) issued new 
“Regulations for Steel Structures” (Vor- 
schriften fiir Hisenbauwerke der Deutschen 
Reichsbahn), which were to provide for the 
introduction of trains with axle loads of 
95 tonnes*(for locomotives) and 20 tonnes (for 
vehicles) on main lines and of 18 and 12 tonnes 
respectively on lines of secondary importance. 

A similar influence of German railway prac- 
tice on French developments was fairly evident 
in the years following the occupation of the 
Ruhr, when French railway personnel had to 
take over the railways in the Ruhr and Rhine- 
land, following the refusal of the Germans to 
give any assistance in their operation and 
management. 

Not only in France, but throughout Europe, 
German influence on technical development 
generally was further increased between the 
two wars, because of ‘‘ reparations,’”’ a result 
most probably not foreseen by the promoters 
of this policy. C. Carry. 

London, February 10th. 


GRAVITY DAMS 

Srmr,—In designing gravity dams of mass 
concrete it is, of course, orthodox practice vo 
ensure that the resultant of the overturning and 
vertical forces falls within the middle third at 
any section of the wall. 

In the case of ordinary retaining walls it is 
sometimes permissible to allow the resultant to 
fall outside the middle third provided that the 
calculated tension does not exceed a pre- 
determined figure, and I am anxious to ascertain 
whether, in special circumstances, this has been 
done in the case of gravity dams of mass con- 
crete, and, if so, what was the limit set for 
calculated tension in the concrete. 

I shall be greatly obliged if some of your 
readers can help me with references. 

P. J. R. 





London, February 12th. 





COUNCIL OF THE INSTITUTION OF 
CIVIL ENGINEERS 

Sm,—May I reply to Mr. J. V. Nimmo, 
whose letter you published on January 26th ? 

The use of canvassing for election to the 
Council is a dead letter, as no member has ever 
been so elected within living memory. 

Canvassing is otherwise surely admitted as 
undesirable. I agree that the Council must be 
made more representative of the views of the 
members. 

K. C. Savory, 
Great Shelford, February 10th. 





PATENT LAW 

Sm,—I regret a clerical error in the last 
paragraph of my letter on the above in the 
current number. It should read, ‘‘ Where a 
manufacturer (or patentee) could only agree 
to monopoly patents... the present law could 
stand ’’—~“ only ” instead of “ not.” 

J. TURNBULL. 

Tynemouth, February 12th. 


The Flight 


OW does an aeroplane fly? This 

apparently simple question is not quite 
so simple as it looks. The older forms of 
transport had their weight supported by a 
hard surface—whether road or rail—or else 
by a buoyancy force of one sort or another, 
as in the case of seagoing vessels or airships. 
But in the aeroplane there is no such support ; 
the air does not present a hard surface, nor is 
there any buoyancy worth mentioning. The 
aeroplane has, in some way, to support its 
weight by engine power, and by that alone. 
It might seem that the mere maintenance of 
weight above the ground could require no 
power, as no work is done against gravity. 
The objection sounds plausible, but those 
who raise it may forget that when, in 
medieval days, men were condemned to the 
treadmill, they may have done no work so 
far as elevating their bodily weight was 
concerned, but work—of some sort—they 
certainly did. Coming nearer to our own 
times, everyone has occasionally seen 
exuberant folk running up a descending 
escalator stairway at a tube railway station. 
If they succeed in maintaining their position 
relative to the surrounding walls, do they do 
no work? They certainly think they do, for 
they soon get tired. 

A still more apposite instance is that of a 
hovering helicopter. The helicopter screw is 
driven by the engine, but the craft itself may 
remain quite stationary. What is then 
happening ? Fuel is being used, the engine is 
giving power, and that power can have but 
one outlet, namely, sustentation. 

In the usual form of aeroplane the engine 
has a double task to perform, sustentation 
and propulsion; so the problem is more 
complicated. The thrust due to the airscrew 
gives rise to forward motion of the whole 
aeroplane, but the wings being set at an 
upward tilted angle—of a few degrees—the 
slip stream from the airscrew is diverted 
slightly downwards; and it is the vertical 
component of this momentum-giving act that 
provides the upward thrust to balance the 
load. There is also, of course, the equally 
useful forward thrust from the horizontal 
momentum given by the airscrew to the slip 
stream, which provides the desired horizontal 
s ‘ 
The behaviour of an aeroplane is in many 
ways surprisingly unlike that of surface 
transport. If a locomotive is running on a 
level track and the throttle (regulator) is 
opened, it will travel faster ; if the throttle is 
closed it will stop. Not so the aeroplane. 
If its throttle is opened, leaving other con- 
trols untouched, it will not go any faster ; if 
the throttle be closed it will not go any 
slower. It will merely climb or descend, and 
at the same speed as before. This does not 
mean that the railway locomotive and the 
aeroplane belong to such different aspects of 
creation that what applies to the one must 
fail to apply to the other ; were a locomotive 
fitted with wings the same argument would 
apply to both. 

Another way of looking at the matter, often 
adopted by aeronautical engineers, is to 
picture the horizontal travel of an aeroplane, 
as though the engine were continuously 
pulling the aircraft up a slope. This requires 
some justification. It is manifest that if the 
engine were switched off the aircraft must 
glide downwards until it lands. If this angle 
of glide were, say, 1 in 15, then it follows 








that an amount of engine thrust just enough 





of Aircraft 


By H. E. WIMPERIS 


to balance the component of the force of 
gravity acting down such a slope would 
suffice to cause the aircraft to fly on a hori- 
zontal path. Hence it is not unnatural to 
regard the engine, when at work, as being 
engaged in hill climbing all the time—in fact, 
the tractive effort needed for level flight 
exactly equals the component of the aircraft’s 
weight acting down the slope at which it 
would glide if the ignition were suddenly cut. 
It may be a rough-and-ready picture, but it 
is often convenient. 

It may be asked whether it would be 
possible for a balance sheet to be drawn up 
which would show clearly the way in which 
the engine power is divided between sustenta- 
tion and propulsion. Take, for instance, a 
hypothetical aircraft in which one engine 
drives a helicopter fan, rotating in a horizontal 
plane to sustain the weight, and another 
drives the usual type of tractor airscrew. In 
such a hypothetical, and very inefficient, 
form of aircraft it is easy to distinguish 
between the power supplied for sustentation 
and that for propulsion. The former would 
be much the larger, the latter would depend 
on the horizontal speed attained. With the 
normal type of aeroplane, with tractor screws 
only, the matter is more complex, as the slip 
stream due to the engine power has to be 
divided between the two requirements. The 
total drag of an aeroplane can be written : 


D=a V?2-+5 W?/V?, 


where a and 6 are constants appropriate to 
the altitude of flight and W is the weight of 
the aircraft. The first term gives the air 
resistance when there is no lift, as follows 
from equating W to zero. The second term 
is the “ induced drag ” due to there being a 
load to be sustained. Hence the power 
required for propulsion is proportional to 
aV* and that needed for sustentation to 
b W?/V. The relative size of these two items, 
and therefore the ‘“ balance sheet,’ depends 
on the kind of aircraft and its speed. In a 
bomber at cruising speed the two may be 
nearly equal, whereas in a fighter at top 
speed the induced drag term, 6 W?/V, will 
be but a small fraction of the a V* term. In 
the chapter by W. S. Farren in the second 
volume of Pye’s ‘Internal Combustion 
Engine,” it is shown that in a typical aircraft 
of the day the induced drag might be 67 per 
cent. of the total of induced and profile 
drags at 100 m.p.h., and sink to 11 per cent, 
when that speed is doubled. The energy 
given to the downward propelled air, which 
provides the sustentation, is gradually dissi- 
pated in heating the surrounding air and in 
producing noise—that happens also to the 
energy in the air stream which provides the 
propulsion. 

A modern bomber at cruising speed may, as 
already mentioned, have a gliding angle of 
1 in 15, whereas were it_as streamlined as‘a 
glider the angle might be 1 in 20 and“in 
exceptional cases 1 in 30. The difference is 
due partly to the bomber’s less smooth outer 
surface and therefore higher profile drag, and 
to the presence of radio aerials, bomb racks, 
gun barrels, and the like. This difference is 
generally classed as parasitic drag. But, 
however smooth the wings, there will always 
be drag due to the airstream rushing past 
them, and there may also be a drag com- 
ponent due to pressure differences over the 
whole surface. Such are best studied in 





wind tunnels, where the ratio of the force of 
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lift to the force of drag can be easily and 
accurately measured. In a good wing section, 
placed so as to stretch right across a tunnel, 
the ratio of lift to drag may at favourable 
angles of incidence be 20 to 1, or even more, 
but it will decrease as the angle of incidence 
grows, especially at the approach of the 
ing angle, when the lift reaches its maxi- 
mum. If the wing section does not stretch 
right across the tunnel, there will also be an 
additional drag force due to wing tip effects. 
So, as will be seen, the whole matter is 
somewhat complex, and when it is added that 
there has still to be taken into account the 
effects of the Reynolds number and of the Mach 
number, it looks—and it is—more compli- 
cated still. The Reynolds number—in sea 
level air—depends on the product of wing 
chord and air speed. When in any two tests 
the Reynolds number is the same, the flow 
pattern will be the same, but not—necessarily 


—otherwise. The Mach number is the ratio 
of air speed. to the velocity of sound under 
the conditions of the test ; when it is below 
about 0-6 its effect on the flow pattern is 
slight, but as it approaches unity it has an 
increasingly large effect. In practice it may 
involve a reconsideration of the wing section, 
of the location of the disposable load, of 
the natura! stability of the aircraft, and 
therefore of the kind of control which the 
pilot must exert. 

To sum up, the aeroplane flies because the 
thrust given by the rearward moving jet of 
air (whether from an engine-driven airscrew 
or from a jet-propulsion unit) forces the wings 
forward and enables them to push down the 
air they encounter, so as to increase its 
vertical momentum at a rate which balances 
the weight of the aircraft, whilst providing a 
sufficient horizontal thrust to balance the 
sum of the various drag forces. 











The Grid in Wartime 


$$$ —————— 


Tos vital contribution of the grid to the 
national war effort is revealed in the 
annual reports and accounts of the Central 
Electricity Board for the years 1940 to 1943, 
now released for publication following censor- 
ship relaxations. 

Considerable expansion took place during 
the four years, both in the grid itself and in 
the generating stations connected to it. 
Some 670 miles of lines, many of them 
specially erected to meet war requirements, 
were added to the transmission system and 
an addition of thirty-seven was made to the 
number of switching and transforming 
stations. At the end of 1943, accordingly, the 
grid comprised 5099 miles of transmission 
lines, 3585 of which operated at 132,000 
volts and the remainder at 66,000 and lower 
voltages, and 344 sub-stations with an aggre- 
gate transforming capacity of 13,058,750kVA. 
The number of selected stations was increased 
by five and the capacity of all the selected 
stations by 2,326,656 kW, the number of 
stations at the end of 1943 being 142 with an 
aggregate installed capacity of 10,984,656 kW. 
The first section of the Bedfordshjre, Cam- 
bridgeshire, and Huntingdonshire Electricity 
Company’s station at Little Barford, upon 
which construction was begun before the war, 
came into operation in 1941, the generating 
station at Barrow-in-Furness was “‘selected” 
in the following year, and three new stations, 
two of which were constructed specially to 
meet war requirements, were commissioned 
in 1943. 

There was a progressive increase through- 
out the period in the output of electricity 
from the public supply systems, except during 
the fuel economy campaign in the winter of 
1942-43, and the aggregate output, which was 
a little over 26,400 million units in 1939, rose 
to some 37,000 million units in 1943, an 
increase of over 40 per cent. Of the elec- 
tricity supplied by distributing undertakers 
throughout the country (excluding North 
Scotland) in the latter year, 98-65 per cent. 
was produced at stations which were generat- 
ing for the Board. 

The reports disclose in detail some of the 
difficulties which the Board encountered in 
carrying out its extension programmes, in 
respect both of grid lines and its associated 
sub-stations and of generating capacity in 
the selected stations. Those difficulties arose 
mainly as a result of the shortage of labour 
and materials, the attitude of the Govern- 


necessary priorities could not be granted for 
plant extension programmes which were not 
necessary to the war effort and which could 
only be justified by peacetime requirements. 
As early as 1941 the Board, impressed with 
the danger of a national shortage of generat- 
ing plant in the years immediately following 
a return to peace conditions, urged upon the 
Government the seriousness of the position 
which was likely to arise if, for reasons of war 
policy, the necessary priorities were not 
granted. It was informed by the Pro- 
duction Executive that it would not be 
held responsible for any shortage in the 
supply of electricity which might occur on 
the resumption of more normal conditions in 
the first year or two following the termination 


the interconnections provided by the gr; 
no undue risk would be involved in deferr; 
full replacement of that plant until it wa, 
twenty-five years old. 

The operation of the grid was affected by 
the war in various ways. From the outbreak 
of hostilities it became necessary for the 
Board to depart substantially from jt, 
peacetime policy of concentrating generation 
in the most economical stations and to kee 
a larger amount of generating plant thay 
usual in constant readiness to secure, as far 
as possible, continuity of supply in emergency, 
The “ black-out ” restrictions and the longer 
hours of working in the factories resulted jn 
the demand for electricity being more cop. 
stant throughout the day and in consequence 
the load factor on the grid system, which was 
about 36 per cent. in 1938, rose to some 
50 per cent. in 1942. Due to a higher 
maximum demand in 1943, there was a decline 
to about 48 per cent. in that year. A further 
effect of the war on grid operation, brought 
about by the ‘“ black-out ”’ restrictions and 
the continuance of “‘summer time ”’ through. 
out the winter months, was a transference of 
the peak demand, which in pre-war days was 
normally in the evening and limited to about 
one hour per day during the fortnight imme. 
diately preceding Christmas, to a period 
extending with little variation throughout 
the morning during three or four winter 
months. 

A number of factors enhanced the diffi- 
culties of operation. Among these were the 
necessity to use for long hours plant which 
would normally be used only for short peak 
periods, the resultant reduced period avail- 
able for maintenance, the shortage of labour 
available for maintenance work, and the 
inferior and variable quality of coal delivered 
to the stations resulting in a reduction of 
output capacity and efficiency of boilers. 
The combined effect was to reduce the 
average thermal efficiency of the stations 










winter of 1947 and it decided that, with — 








operating under the directions of the Board 
during 1941 and 1942 by some 3 per cent. 
below that recorded in 1939, involving sub- 
stantial annual increases in the quantities of 
coal consumed. During 1943, however, 
owing to war conditions being less unfavour- 
able and to new generating plant being 
brought into operation, it was possible to 
achieve an improvement sufficient to effect 
a saving in coal consumption of over 400,000 
tons as compared with the quantity which 
would have been consumed on the 1942 
level of thermal efficiency, though the 
thermal efficiency attained was still 1 per 
cent. below the 1939 level. Added to the 
difficulties of carrying out the necessary 
maintenance work, a progressive increase in 
breakdown of plant brought about a serious 
reduction in the amount of plant available 
for service. During the period of heavy 
demand in the winter of 1942-43 the aggre- 


of the war if, owing to the absence of priorities, 
the plant for which it had budgeted should 
not then be available. Again, in 1942, the 
Board, having regard to its responsibilities 
to the industry and the country for the power 
supplies for munition factories, put forward 
a substantial programme of new plant for the 
autumn of 1945, but eventually the Minister 
of Production allowed only about one-third 
of that programme. The Board expressed 
dissatisfaction and, after pressing, without 
effect, for a further increase in view of the 
continued inquiries by Service and Supply 
Departments for supplies for new projects, 
it took the only course left of ensuring that 
the Minister of Production was made fully 
aware of the probable results of the decision 
upon future supplies of electricity for war 
purposes. 

During 1943 the Board felt it essential to 
make plans for meeting the situation which 
would arise if the war came to an end in the | gate amount of plant out of commission due 
autumn of 1944, and it put forward a pro-|to overhaul, breakdown, and other causes 
gramme of new generating plant, some of | average 1,250,000 kW, and in the winter of 
which would be required to be in service by | 1943-44 1,857,000 kW, being respectively 
the autumn of 1947 and the whole by the|13 per cent. and 18-6 per cent. of the aggre- 
autumn of 1948. The greater part of that| gate output capacity of all the generating 
programme was approved on the under-|stations operating under the Board’s direc- 
standing that the authorised undertakers|tions as compared with a pre-war average 
concerned should be empowered to place | percentage of about 6. 
orders for the main items of plant, but that,| The Board’s annual accounts covering the 
pending the cessation of hostilities with| first four years of the war show that the gross 
Germany, no work of manufacture should be|receipts from sales of energy rose from 
undertaken until further consent was given. | £37,899,128 in 1939 to £68,299,560 in 1943, 
In framing that programme the Board felt|the increase being accounted for partly by 
that it would not be in the national interest |the big expansion in the volume of trading 
to make provision, as would normally be done, | and partly by the substantial rise which has 
for the immediate replacement of some|taken place in the cost of coal supplied to 
2,000,000 kW of time-expired plant which|the generating stations. Apart from the 








ment’s Production Executive being that the 





would be over twenty years old by the|added financial burdens attributable to war- 
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time operation and other causes, the Board, 
in common with all other authorised under- 
takers, experienced a general and progressive 
rise in its revenue expenses. These factors 
were sharply reflected in the revenue account 
for 1940, which showed a balance lower by 
$558,436 than that for 1939. The estimated 
results of the Board’s trading at the end of 
the following year were insufficient to cover 
working expenses and capital charges. It 
proved possible, however, to reach a settle- 
ment during the year in a large number of 
cases relating to earlier years in respect of 
which conservatively estimated amounts had 
been included in the accounts for those years. 
In consequence, the revenue balance showed 
an increase of £837,028, while the balance of 
the net revenue and appropriation account 
was raised. by £430,472 to £2,983,820. During 
1942 and 1943 the improved load factor 
brought about by the war and the continued 
expansion of munitions output more than 
offset the adverse war factors, so that the 
revenue. brought to account in each of those 
years was sufficient to meet all outgoings, 


including interest and amortisation, and 
increased the credit balances on net revenue 
and appropriation account by amounts of 
£873,953 and £1,325,479 respectively. At the 
end, of 1943 the balance was £5,183,252, as 
compared with £2,433,716 at the end of 1939. 
During the four years the capital expenditure 
on the grid undertaking was increased by 
nearly £6,000,000. 

To the Board’s primary function of carry- 
ing on the grid undertaking there was added 
during 1940 the duty of administering the 
Electricity (Civil Defence) Fund, which was 
established to defray expenditure on a 
national pool of spare equipment for war 
emergency purposes and on measures for 
securing the due functioning of the public 
electricity supply systems during the war. 
The fund, limited to a maximum of 
£6,000,000, is provided as to one-half by 
Exchequer grants and as to the other half by 
money raised by the Board on the security of 
a levy on the electricity supply industry. At 
the end of 1943 the Board had exercised its 





borrowing powers tothe amount of £2,368,993. 








Pressed and Fabricated Steel Valves 


URING a recent visit to the works of Barr, 

Thomson and Co., Ltd., forgemasters and 
engineers, of Netherton Ironworks, Kilmarnock, 
we had an opportunity to inspect the manu- 
facture and testing of a new range of pressed 
and fabricated steel valves. The development 
and construction of this new type of valve was 
undertaken by the firm in order to enable ship- 
building and engineering firms to overcome the 
shattering effect caused by enemy action on cast 
metal valve bodies and branches. Often after 
a bomb explosion it is not possible to operate 
a valve, owing to the body or branch having 





->—_—_ 


results were observed in the case of oil storage 
tanks and pipe lines. 

After the first experimental valves, it was 
decided to press the fabricated steel bodies from 
good-quality boiler plate, pressed flanges being 
used for the larger sizes of valves and forged 
flanges for the smaller sizes. 

The valve bodies were built round the exist- 
ing standard valve fitting, and, where necessary, 
the standard fittings of the Government Depart- 
ment requiring the valves were fitted to pressed 
steel bodies, and gave excellent results under 
Government inspection and test. 

















FiGs. 1,2 AND 3—SIN. AND 8IN. DOUBLE-FACED SLUICE VALVES AND 10IN. OPEN-BOTTOM VALVE 


been fractured, and in numerous cases flooding 
resulted, with the inevitable loss of valuable 
stocks of oils or other liquids in storage. 
Experience with fabricated steel valves 
showed that these valves had a decided advan- 
tage compared with cast valves, as porous 
metal, which is likely to occur with cast steel, 
was entirely eliminated. In instances where 
fabricated steel valves were used in fire-pre- 
vention installations, it was shown that they 
would stand up better to wide temperature 
variations, and should during a fire heavy parts 
fall on the valve no fracture took place, and 
the water supply was unharmed. Similar good 





The demand for this new type of steel valve 
was such as to require appreciable extensions 
to the firm’s forging, pressing and erection 
departments, in order that the production pro- 
gramme could be maintained. Patents were 
obtained covering the design of double-faced 
sluice valves, open-bottom or right-angle valves, 
straight-through valves, and other special 
designs. 


DovuBLe-Facep SLUICE VALVES 


In Fig. 1 we illustrate one of the first double- 
faced sluice valves produced, which has only 
three welds, one for each flange branch, and 





the other for the bolting flange of the body, a 
solid cover being used. This design, with its 
three welds, compares very favourably with 
regard to construction and cost with other 
valves having twenty to twenty-four welds, 
which were available to the firm for manufac- 
ture. Further experiments with this type of 
valve were then made, with the result that it 
was found possible to replace the solid cover 
with a fabricated cover, the length of the valve 
body being cut down, as shown in Fig. 2. This 
type of valve has now been adopted as a 
standard and is manufactured and stocked in 
sizes ranging from 3in. to 9in. diameter. The 
internal fittings of these valves can be made to 
comply with the customer’s requirements, and 
can be supplied: in mild steel, gunmetal, or 
stainless steel. 

Fig. 5 shows pressed steel bodies for 3in. 
and 8in. double-faced sluice valves, and 2}in. 
and 8in. straight-through valves. It will be 
noted that these are one-piece pressings, and 
they are made from boiler quality tested plate 
of 20 to 30 tons tensile strength. The pressings 
which we examined show a very smooth finish 
inside the valve bodies. The pipe flange con- 
nections are forged from similar quality billets 
for valves up to the 5in. sizes, but for larger- 
diameter valves the branches are pressed from 
the same type of plate as is used for the body 
pressing. The bolting flanges are blanked out 
from tested plate and the wedge guide pieces 
are welded into the body. The parts required 

















FIG. 4—STRAIGHT - THROUGH VALVE 


to form the valve covers are pressed from plate, 
and the final assembly and welding takes place 
in the assembly shops. The valve wedge is 
machined to the appropriate angle, and the 
valve faces or seats are screwed into position so 
that they can be easily replaced. Previous to 
the general assembly of the valve, all welded 
parts pass through a normalising process, which 
removes all welding strains. 


Opren-Bortrom or Ricut-HAND VALVE 


The body of this type of open-bottom valve, 
as shown in Fig. 3, is pressed from a single piece 
of boiler plate of 26 to 30 tons tensile strength 
quality. The side branch and the bottom 
branch, which is constructed to take the valve 
seat, are forged from billets of tested steel, 
which are employed for all valves up to and 
including the 6in. valves. For the larger valves 
the branches are pressed from plate. The cover 
is cut from boiler plate and the vertical guide 
supports are then welded into position. 


StraicHtT-THROUGH VALVES 


A typical straight-through valve is illus- 
trated in Fig. 4. The main body, as is shown 
n Fig. 5, is a one-piece pressing, to which is 
welded the upper flange and the short branches 
and bolting flanges. The diaphragm and cover 
plate and the guide supports are also made from 
boiler plate. 

The waved hand wheel rim may be noted. 
It is a convenient way of indicating that 
this valve is to be used in an oil cireuit. Should 
such a valve have to be operated in the dark, 
the operator would at once know by the feel 
of the valve that it was an oil valve ; straight- 
rimmed hand wheels are used for water only. 
Other patterns of valve we inspected included 





ranges of circular storm valves and vertical 
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ventilation valves, and special valves for steam | a double-faced sluice valve for a pipe line. The 


and oil engine exhaust systems. 

From the engravings which accompany this 
article it will be appreciated that the patented 
designs we have described are all characterised 
by a pleasing robustness of construction. This 
strength is borne out by the tests made on the 


valve was set up with the flanges blanked off, 
and micrometer readings were recorded from 
nine points on the body. One set of readings 
with the valve open and one set with the valve 
closed. The readings were taken from no pres- 
sure and at each 100 lb. per square inch up to 


ee 
hand pump in the pilot’s cabin. The ouy 
wings are attached by spar pins just outboard 
of the engine nacelles, and can be easily removed 
and replaced. 
The aircraft is fitted with two Bristol “ Ney 
Perseus” nine-cylinder, sleeve-valve engines 
rated at 1175 B.H.P. for take-off. Tho earlier 








FiG. 5—PRESSED STEEL BODIES FOR STRAIGHT-THROUGH AND DOUBLE-FACED VALVES 


valves and pressed steel bodies, which have 
given excellent results at test pressures up to 
and including 1100Ib. per square inch. The 
valves are suited for high steam pressures, and 
they can be fitted with special seats and valve 
wedges, designed for a high degree of superheat. 

An interesting test was recently made with 





and including 600lb. per square inch, and 
finally with no pressure. The figures shown to 
us clearly indicated that the valve had not 
taken up any permanent set when under pres- 
sure. The future development of the manu- 
facture of this new type of fabricated valve 
will be awaited with great interest. 








The Bristol “Freighter ’”’ Aircraft 


No. I 


| a our issue of November 24th, 1944, we gave 
some preliminary details of the Bristol 
‘* Freighter,” designed by the Bristol Aeroplane 
Company, Ltd., for production in quantity as 
soon as circumstances permit. We are now 
able to give some further details, including an 
analysis of the estimated cost of operating a 
fleet of aircraft of this pattern. 

The Bristol ‘“‘ Freighter,” or Type 170 air- 
craft, has been designed to meet the antici- 
pated need for a simple, trustworthy, twin- 
engined, cargo-carrying aeroplane, capable of 
operating from small landing grounds with 
payloads of 4 to 5 tons. Operational economy 
and the rapid loading or unloading of heavy 
and bulky goods have also entered predomin- 
antly into the designer’s considerations. 

The aircraft is a twin-engined, high-wing 
monopiane, with fixed undercarriage and of 
all-metal construction. Large doors opening 
sideways at the nose of the body give un- 
obstructed access to the full width of the cargo 
hold, so that a lorry can be run under the nose 
and unloaded directly on to the cargo floor. A 
travelling crane of 10-cwt. capacity is pro- 
_ vided for lifting heavy packages.and trans- 
porting them along the hold. For heavier loads 
two cranes can be used in tandem. An 
auxiliary door, 5ft. by 2ft. 6in., is situated at 
the rear, giving access to a separate compart- 
ment for mails or valuable freight, with a door- 
way into the main hold. 

The dimensions of the hold would allow a 
standard 3-ton lorry to be driven up a ramp 
straight into the hold and transported to its 
destination without dismantling. As the pay- 
load of the aircraft is,4 to 5 tons, the lorry could 
be driven on board already loaded with goods. 

The cargo floor consists of wooden surfacing 
carried on metal bearers, 8in. deep. It will 
support a unit load of 200 lb. per square foot, 
but two strips, 16in. wide, along each side are 


mum wheel load of 5000 lb. Numerous tying- 
down points are provided in two rows along the 
floor, and two rows along the walls, the latter 
at 18in. and 5ft. from the floor. 

The constructional system of the fuselage, 
it is claimed, renders repair particularly easy. 
The cross section is rectangular, with rounded 
corners, and all the formers are built up from 
one standard corner pressing used four times per 
former, connected by straight channels. The 
main floor beams are also standard and built 
up from the fewest possible parts. The wooden 
flooring is detachable in panels, so that any 
section can be quickly replaced if damaged. 

The pilot and co-pilot are accommodated in 
a cabin above the cargo hold, in a position 
forward of the engines. Dual controls can be 
fitted and there is provision for an auto-pilot, 
if required. The windscreen is provided with 
direct-vision panels, glycol spray de-icing, and 
electric wipers. The cabin is heated by a 
combustion heater. Should the cargo hold 
require heating, there is room for another 
unit alongside the crew’s heater, in which 
position it would be accessible in flight. Access 
to the pilot’s cabin is by a ladder from the front 
of the cargo hold on the starboard wall. In 
order to avoid opening the main cargo doors 
every time the crew wish to get in, a small hatch 
is provided in the cargo door, capable of being 
opened from inside or outside. 

The wings are constructed on the “ Bristol” 
system of two spars with stressed skin covering, 
which has proved successful in the ‘‘ Blenheim,” 
‘“‘ Beaufort,” and ‘‘ Beaufighter.”” Two fuel 
tanks, each of 300 gallons capacity, are slung 
between the spars inboard of the engines. 
Although the tanks are high enough to give 
gravity feed to the carburetters, electric fuel 
pumps are provided to avoid the possibility of 
vapour locks developing in hot weather. The 
system is designed for pressure refuelling. Split 


** Perseus ” engines developed much less power 
and the increase has been obtained by increas, 
ing the capacity of the engine, running 9 
100-octane fuel, and incorporating a number of 
detail refinements developed during the war, 

The engine is mounted in @ power 
assembly which can be removed complete with 
the oil tank and cooler, cowl, and accessories 
by withdrawing four pins from the attachments 
to the nacelle structure. The oil cooler js 
placed at the top of the assembly, with the tank 
lower down, so that the cooler drains into 
the tank when the engine is stopped, thus 
avoiding the possibility of oil congealing in the 
cooler and causing trouble on cold mornings, 
The carburetter air intake is underneath the 
power-egg, and an updraught carburetter js 
employed. 

The propellers are of the “* Rotol ” hydraulic 
fully feathering type, with wooden blades, 
12ft. 6in. diameter. 

A fixed, #.e., non-retractable, undercarriage is 
used for reliability, lightness, and ease of main. 
tenance. For the same reasons, the tail wheel 
type has been adopted in preference to the 
tricycle type, and also because the tail wheel is 
held to be better adapted to rough ground. The 
adoption of a fixed undercarriage is unusual, 
and is the result of detailed studies of the rela. 
tive costs in speed, payload, and maintenance 
charges of the fixed and retractable types. It 
has been found that the extra weight of a 
retractable undercarriage would more than 
offset the economy resulting from reduced drag, 
and maintenance would clearly be increased. 
Dunlop wheels and tyres are used at a pres- 
sure of 38 Ib. per square inch. The wheels are 
at present in production for military aircraft, 
but the tyres for the type 170 will be treaded. 
Pneumatically operated twin brakes are used, 
with an operating pressure of 150 Ib. per square 
inch. The tail wheel is also in production for 
military aircraft, and will operate at the same 
pressure as the main wheels. 

(Z'o be continued) 








Vibrating Tamper 





THE vibrating tamper illustrated is designed 
to consolidate concrete areas and roads of every 
description. It is made by Allam Road Plant, 





VIBRATING TAMPER 


Ltd., of 45, Great Peter Street, London, S.W.1. 
The makers consider it particularly suitable for 
the compaction of secondary roads, housing 
estate roads, cycle tracks, &c., and also parking 








built to carry wheeled vehicles having a maxi- 


flaps are employed, hydraulically operated by a 


places and garage and factory floors. Compac- 
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tion of concrete produces additional strength 
and greater density, and the tamper has been 
designed for use on harsh and dry mixes and, 
it is claimed, will increase the strength up to 
40 per cent., as compared with material placed 
by hand methods. The tamper consists of a 
timber beam, 6in. by 3in., shaped to facilitate 
forward movement and shod with steel plates, 
jyin. thick. The beam, which may be supplied 
of any length up to 16ft. 6in., and even longer 
if necessary, Should be some 6in. longer than 
the width of the slab to be treated. Its ends 
rest on the side forms or upon contiguous 
finished concrete, and it is guided by two men 
by the use of handles at each end. Depending 
upon the length of the tamper, one, two, or 
three electric vibrators are mounted on the 
beam by a quick-release attachment, consisting 
of a female plate with angle brackets bolted to 
the timber, a male plate bolted to the vibrator, 
and a locking wedge holding the two plates 
firmly together. Vibrators are wound for 
220-240 volts, 50 cycles, single-phase, or 110 
volts, 50 cycles, three-phase current, and absorb 
250 watts each. Cables from the vibrators are 
taken to one of the handles on which a switch 
is mounted. The frequency of vibration is 
approximately 3000 per minute. Where no 
mains for electricity supply are available, a 
suitable portable generating set driven by air, 
petrol, or oil car be supplied. 








New Design of Welded 
Trusses 


WE illustrate herewith a new design which 
the Austin Company, of Cleveland, Ohio, has 
adopted for welded trusses of standard 50ft., 
60ft., 70ft., and 80ft. lengths, in which H sections 
with their webs in a vertical plane are used 





Following the tests, trusses conforming to 
spans in the widest use were designed, and jigs 
set up for their manufacture. Experience in 
the field demonstrated, we learn, that the new 
trusses are much stiffer than other welded 





JOINTS OF TRUSSES 


trusses, and that they make steel erection work 
much safer. Erectors found that they could 
work much more easily on both the top and 
bottom chords. This was particularly true of 
the bottom chord, where the flat upper flange 
provides a safer and more comfortable surface 


our domestic amenities — lighting, heating, 
therapeutics, communication, transport, amuse- 
ments. Electric power is essential to all our 
industries, to say nothing of vital uses in air- 
craft, &c. Apart from these obvious services 
to the community, the industry has other 
obligations. It must continue to contribute to 
the solution of that great social-economic 
problem, employment. Its contribution hereto- 
fore has been no puny achievement, since 
within twenty-five years employment in the 
industry has grown by some 300 per cent. 
Measured by invested capital, its growth has 
been 250 per cent.; and by units sold 900 per 
cent. But this is by no means all. It has been 
responsible for the development and growth of 
many ancillary industries, for example, those 
concerned with the great variety of insulating 
materials, ranging from the mining of mica to 
the most modern developments in plastics. 
The electrical industry is the biggest user of 
plastics, and has been responsible for much of 
the scientific research which has led to the 
development of that industry. A notable 
feature of the present state of plastics develop- 
ment, and which illustrates the importance of 
research, is that we are approaching the stage 
wherein the electrical user, instead of having 
to rely on the chance properties of, say, a 
natural resin, will be able to specify his exact 
requirements, and the plastics manufacturer, 
by the infinite variety of modern synthetic pro- 
cesses, will be able to satisfy these requirements. - 
Other important ancillary industries are those 
producing magnetic sheet materials and alloy 
steels for heavy duty in prime movers and 
generating plant. Many other industries have 
benefited by the growth of our industry ; 
mining, transport, communication are but a 
few, and it is not an over-statement to say that 
for every additional worker the electrical 
industry engages, several other workers are 
indirectly employed. In this same respect it 




















WELDED TRUSS 


throughout without gusset plates. This form of 
truss is claimed to be readily adaptable to 
different loadings by simply changing the 
weights of the beams used for the various truss 
members. By keeping the depths of the indi- 
vidual members constant, these variations 
require no changes in shop details or fabricating 
Jigs. 

As the top chord is a wide flange beam, it can 
carry purlins at a variety of spacings without 
regard to panel points, and is also adaptable to 
continuous uniform loading. Similarly, the 
bottom chord can carry loads at any point, and 
can be used, itself, as a monorail, The shop 
fabrication on a 50ft. truss requires a total of 
41 lineal feet of fillet weld, all of which is accom- 
plished by down-hand welding. The H sections 
are assembled in a jig and tack-welded, and 
welding is completed with the truss in a vertical 
position. The only raw cut edges of the rolled 
members are closed by the welds, so that only 
the smooth, hard, rolled surfaces are exposed, 
thereby giving the truss a maximum of corro- 
sion resistance. 

In full-size load tests on two 5Oft. trusses, 
failure occurred under a load which was 253 per 
cent. of the design load, at which point an end 
vertical buckled. Despite the distortion of the 
truss when it collapsed, not a single welded 
connection failed, we are informed. ‘The 
behaviour of the truss under this heavy over- 
load is attributable in large part to the fact 
that the lines of action of all members lie in 
one plane. 





than the cut vertical edge found in most trusses. 
The flange provides a good walking surface and 
a good seat for the men while working on 
bolted, riveted, or welded connections. 








Electrical Research and the 
Future 


Fottowine the annual general meeting of 
the British Electrical and Allied Industries’ 
Research Association on Friday, February 9th, 
a luncheon took place at the Savoy Hotel, 
London, with the President, Sir Arthur Fleming, 
in the chair. There was a large attendance. 

Sir Harry Railing, President of the Institu- 
tion of Electrical Engineers, proposed the toast 
of “ The Electrical Research Association,” and 
in his reply Sir Arthur Fleming spoke of the 
progress made by the Association during the 
past twenty-four years. In the latter part of 
his speech, Sir Arthur dealt with the future of 
electrical research, and said :— 

‘** Let us consider the industry in its proper 
setting as a service to the community—perhaps 
the most perfect example of a public service, 
for it provides the means whereby natural 
resources of power, such as coal, water, wind, 
oil, &c., and possibly sub-atomic energy, are 
converted into a form in which they can be 


should be noted that electrical development 
requires the employment to an increasing extent 
of scientific personnel—the chemist, physicist, 
physical-chemist, metallurgist, and geologist, 
to mention only a few. 

“To support export trade is obligatory to 
service, because the country cannot exist with- 
out exports, whether it be goods or workers. 
As a result of war necessity, many of our over- 
seas customers have to some extent become 
competitors. Our main hope in the export field 
will be from products of such a highly developed 
technical character that they are beyond the 
capacity of newly industrialised countries. 

“* There are not lacking signs that in the future 
there may be political tendencies to impcse 
controls which will hamper industry, to restrict 
profit-making, and to regard industry as a 
national asset in @ narrow conventional way, 
and thus reduce incentive and initiative. As 
regards profit-making, under our present econo- 
mic system it is essential that there should be 
such a margin between the cost of production 
and selling price as will provide a reasonable 
return on invested capital, and thus ensure the 
attraction of further capital when this is 
required for expansion ; and will also provide 
sufficient funds for research and development 
to ensure enduring prosperity. Without this 
condition, no industry can function efficiently. 
As regards hampering controls, surely the best 
safeguard against such interference is to make 
the industry as a whole so efficient that its 
usefulness to the community cannot be bettered 
by the introduction of any other system. 

‘*In the war period the industry has done 
magnificently in adapting itself to new and 
strange products, in developing and devising 
new and marvellous applications, and we have 
gained enormously in technical and manufac- 
turing experience. But all this has necessarily 
been accomplished without regard to cost. In 
peacetime we shall have to learn how to adjust 

ourselves to entirely different conditions, m 
which cost is a vital factor. We shall have to 

shake off the narcotic influence of E.P.T. and 

the feeling that ‘anyhow, the Government 

pays.’ We must also not be deluded by a 

period of great activity during the time of recon- 

struction, since this will merely be the time 

given to us wherein to equip ourselves for the 





used in varying degrees by all members of the 
community. The applications of power affect 


struggle for existence that will then be ahead. 
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This is the time for which we should take stock 
of the position. It may be necessary to have 
as complete a mobilisation of our manufacturing 
resources for peace as for war. Ours is an 
industry based on scientific discovery, influ- 
enced by all new scientific knowledge ; ever- 
changing, expanding into ever-new applica- 
tions, and affecting every new activity ; deriv- 
ing new impetus and sometimes vast new indus- 
trial development from a new scientific dis- 
covery. Every new development brings new 
problems requiring scientific attack. 

“The most vital need in our industry is 
therefore self-evident, and the importance of 
expanding the facilities of the E.R.A. commen- 
surate with the ever-expanding needs of the 
industry cannot be over-emphasised. Not only 
is it essential that the Association be enlarged 
and equipped to carry out on an adequate scale 
the solution of the increasing day-to-day 
problems, but it is even more important that it 
should expand its activities in connection with 
long-term researches, since it is from the results 
of these that new industrial applications will 
arise. We have only to consider, for example, 
the research of J. J. Thomson, which led to the 
discovery of the electron, and contemplate 
to-day the immense field of electronics which 
has been the starting point of so many new 
branches of the electrical and ancillary indus- 
tries. There is an inexhaustible store of know- 
ledge yet to be revealed by research which can 

- lead to the continual and unlimited expansion 
of industry. 

“*In the translation of new scientific dis- 
covery into industrial applications, a great 
difficulty presents itself, namely, the lack of 
men having adequate scientific knowledge, 
coupled with commercial and industrial experi- 
ence and aptitude. It is here that the E.R.A. 
can fulfil a most important function by provid- 
ing numbers of suitably trained men who can 
be seconded temporarily or permanently to 
those industrial firms lacking such personnel. 
These would give practical effect to the results 
of research. In this connection it should be 
borne in mind that young scientists—and there 
are many to-day who have done notable 
research for the war effort—have been trained 
in the light ,of natural physical laws that are 
immutable, and we are now expecting them 
to take part in a business world where there are 
no such basic laws, and where conditions may 
change overnight. There are relatively few who 
are adaptable to these very diverse sets of 
conditions. The E.R.A., where science and 
industry meet, affords a very useful training 
ground for such personnel. 

** Another important function of the Associa- 
tion is to keep the industry quickly informed 
of appropriate new scientific knowledge. This 
can be done by enlisting the valuable services 
of the technical Press to an even greater extent 
than at present. Also, suitably briefed, the 
daily Press can assist in maintaining the grow- 
ing public interest in science applied to industry. 
The E.R.A. is already established as an integral 
part of the electrical industry. In the future, 
if adequately expanded, it should become a great 
creative and driving force and the greatest 
factor in ensuring the enduring prosperity of 
the industry.” 








American Engineering News 





Pacific Coast Steelworks 


The new Fontana Steelworks in Cali- 
fornia, built and operated by the Kaiser Com- 
pany, are notable in that the iron ore, the coke, 
and the coal, as well as the pig iron, all come 
from the company’s own properties. The works 
camprise two batteries of by-product coke 
ovens—forty -five ovens in each—a blast-furnace 
producing 435,000 long tons of pig iron per year, 
six 185-ton open-hearth furnaces, a 20-ton 
electric furnace, and three rolling mills. The 
coke ovens carbonise 1750 tons of coal daily 
and have facilities for recovering ammonia, tar, 
ammonium sulphate, light oil distillates, and 
tar distillates. Of the open-hearth furnaces, 
one is of the tilting type, and in all they can 


position, with the bottom chord or boom of the 
downstream truss on the bed of the river and a 
considerable part projecting above the water. 
A considerable part of the concrete and steel 
floor was broken away in the fall. 
engineers lent to the contractor a derrick boat 


annually. The three rolling mills comprise a 
110in. plate mill, a 28in. structural mill, and a 
21-14in. merchant mill. Their annual output 
is about 475,000 tons of carbon steel and alloy 
steel finished products. Iron ore comes from 
an open-pit mine some 175 miles distant; it 
is loaded by the excavators into motor lorries, 
which deliver it to a railway loading station. 
This ore is a mixture of hematite and magnetite. 
For mixture, high-grade manganese ore is 
brought in from Lower California and low-grade 
manganese ores are purchased from several 
small mine operators in California and Arizona. 
Limestone and dolomite for flux are obtained 
from several points. The coal comes from the 
company’s mines in Utah ; it is a high-volatile 
bituminous coal, producing coke of porous and 
free-burning character, well adapted for blast- 
furnace use. The plate mill rolls plate up to 
2in. thick and 96in. wide from bottom-cast 
ingots. The structural mill rolls ingots into 
blooms and billets and various shapes. The 
merchant mill rolls bars and shapes such as are 
required in automobile manufacture. Numerous 
auxiliary works include an ingot mould foundry, 
a large boiler plant, railway yards, stock piles 
with handling machinery, water treatment 
plant, and sewage treatment plant. 
Segregation in Steel 
In a symposium on segregation, by a 
number of American engineers and metal- 
lurgists, some significant factors in regard to the 
segregation effects in steel ingots and large 
castings were summarised as follows :—({1) The 
heat evolved in freezing, since its outflow deter- 
mines the direction of crystal growth ; (2) the 
tendency of dendrite crystals to grow more 
rapidly along the original axis of growth ; 
(3) the higher iron content of crystal nuclei, 
leaving an adjacent layer higher in impurities 
and lower in freezing point ; (4) as a result of 
these concentration gradients, a rate of diffusion 
or mixing is introduced to limit the rate of 
freezing, thus favouring the dendritic form of 
crystal growth ; this can be changed in character 
by such vigorous stirring as will eliminate the 
concentration; (5) the high specific gravity 
of iron involves a large kinetic energy storage 
in vigorous stirring and a large increase in 
ferrostatic pressure between top and bottom 
zones ; (6) the very appreciable difference in 
specific gravity between liquid metal and the 
solid crystallites ; (7) evolution of gas by the 
carbon-oxygen reaction, with gas: bubble forma- 
tion, its repression by increased ferrostatic 
pressure, the wide variation in the reaction 
tendency with variable oxygen content in the 
liquid steel, and the importance of the stirring 
and blow-hole forming effects of this reaction. 
It was pointed out that while there are some 
elegant theories on segregation, there is really 
little knowledge as to the freezing of molten 
metals and alloys. These theories do not 
explain the fact that in an alloy containing 
three or four alloying constituents some of the 
constituents will segregate normally and others 
inversely. Gas must be considered as one of 
the elements to be segregated, and therefore 
treated in the same way as the other con- 
stituents. In a specific alloy, carbon segregated 
to the greatest degree; vanadium the least ; 
nickel and manganese ranked next to carbon ; 
sulphur and phosphorus did not show as high a 
degree as was expected. __ 
Salvaging Bridge Wreckage 
When the Chester bridge over the 
Mississippi River was blown over during a 
tornado in July, its two main truss spans of 
670ft. each blocked the navigable channel, and 
the Corps of Engineers, U.S. Army, as respon- 
sible for all river navigation, undertook prompt 
removal of about 300ft. of one span to clear the 
channel. A contract for this part of the salvage 
work was let to the contractor who had erected 
the bridge. The spans rested in an inclined 


The Army 


or floating crane of 125 tons lifting capacity, 


a 
had a smaller derrick boat of 25 tons capacity, 
together with other floating equipment. Dyna. 
mite blasting was required to break apart 
certain panel joints of the trusses, and ag g 
result much of the steel was bent and broke, 
so as to be difficult and dangerous to handle, 
Divers placed the cartridges and secured them 
with sandbags. They also did much work jp 
attaching the cables for lifting the severe 
portions. Their work was complicated by the 
muddy condition of the water, so that they haq 
to operate in darkness. All the wreckage had 
to be cut up into sections small enough for 
handling, this being done by oxygen-acetyleng 
torches. Owing to the muddy condition of the 
water, none of this flame-cutting could be done 
under water. This work was extremely danger. 
ous, as there was no knowing what movement 
might take place as a result of severing apy 
joint or connection in the tangle of steel. The 
steel cutters were attached to life lines for 
safety in case of being thrown by a movement 
of the steel. This clearing of a channel, 
300ft. wide, was accomplished in fifteen days, 
Removal of the remaining wreckage will be 
handled at leisure. 








Sixty Years Ago 





SrpnEy Giicurist THOMAS 


In our issue of February 13th, 1885, we 
announced the death, at the age of thirty-five, 
of S. G. Thomas, the inventor—with the aid of 
his cousin, P. C. Gilchrist—of the basic steel 
process. The story of Thomas’s life is well 
known. At an early age he determined to solve 
the problem of eliminating phosphorus from 
iron with the object of enabling ores containing 
that element to be used in steel making. The 
problem had baffled many earlier investigators, 
but the prize awaiting its solution was great. 
Thomas began his investigations in 1875 and 
by 1878 was able to claim publicly that he had 
attained success. At first his claims were 
received coldly, but, thanks to the interest dis- 
played in the new process by Mr. Martin, of 
Blaenavon, and Mr. Windsor Richards, of 
Bolckow, Vaughan and Co., Thomas succeeded 
in convincing the whole world that his process 
was not only a chemical success, but was com- 
mercially sound and profitable. The scientific 
solution of the problem merely marked the 
inning of a period of worry, anxiety, and 
trouble for the young inventor, and the strain 
thrown upon him was greater than his delicate 
constitution could withstand. Several journeys 
which he had to make to the Continent in the 
winter of 1881 told severely on his health, and 
in the following year, on medical advice, he 
made a voyage to Australia, going by way of 
India and returning by the United States. 
Much of the good which the early part of this 
voyage did to him was lost as a result of a 
severe storm while crossing the Atlantic. A 
subsequent visit to Algiers failed to effect the 
anticipated improvement in his health. For a 
short time a course of treatment at Paris 
seemed to promise good results, but the fates 
ruled otherwise and on February Ist, 1885, his 
short but eventful life closed. He had, how- 
ever, lived long enough to see—in 1884— 
84 million tons of steel being made in one year 
under the Thomas and Gilchrist patents. 








A.S.T.M. Stanparps CommirTrgE.—According to 
Enginecering and Contract Record, many new 
specifications and tests for engineering materials 
and important changes in existing standards have 
been approved by the American Society for Testing 
Materials, acting through its Committee on 
Standards Procedure. The materials involved 
include steel forgings and castings, grey iron castings, 
malleable iron flanges, copper electrical conductors, 
cement, clay pipe, soil cement mixtures, veneer, 
plywood, glass insulators, and embrittlement testing 
of boiler waters. In all, fifteen new standards have 
been approved for publication as tentative, and there 
have been revisions of some thirty previously 
issued specifications. The Society’s work in 
standardising specifications and test methods as 
now set up provides for a continuing outflow of 
material’ from its some sixty standing technical 
committees. 








produce about 675,000 long tons of ingots 





having an 85ft. steel jib, while the contractor 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


The Export Guarantees Bill 


The Export Guarantees Bill has now been 
fully debated, and passed its third:reading in the 
House of Commons on February 8th. The purpose of 
the Bill is to amend the Export Guarantees Act of 
1939, under which the Board of Trade is empowered 
to give guarantees in connection with the export of 
goods to any country from the United Kingdom. 
This Act provides that the aggregate amount of 
the Board’s liability at any time, in respect of the 

arantees, shall not exceed £75,000,000, and fixes 
within that limit subsidiary limits for the aggregate 
liability in respect of certain types of guarantees. 
The guarantees are given to exporters in return for 
a premium, and afford protection against the main 
risks of overseas trading. The total amount 
guaranteed by policies issued during the last five 
years has exceeded £375,000,000. The present Bill 
makes provision for the increase of the limits of 
liability in order to meet the increased demand for 
guarantees to be expected after the war, and 
authorises the Board of Trade to give guarantees 
in respect of certain external trade transactions. 
The Bill increases the maximum amount of the 
Board’s liability at any time in respect of the 
guarantees to £200,000,000, and within that general 
limit increases the specific limits for the liability in 
respect of certain guarantees. It also extends the 
wer to give guarantees covering contracts for 
constructional work abroad. Further, the Bill 
empowers the Board of Trade to give guarantees 
in connection with sales of goods by United Kingdom 
merchants for shipment directly between countries 
overseas. The object of this is to enable guarantees 
to be given in respect of sales of unmanufactured 
goods and other primary products, which do not 
compete with our export trade in manufactured 
, and accordingly provides for the exclusion 
of manufactured goods, except where the guarantees 
can be given without detriment to the export trade 
of the United Kingdom. It is interesting to note 
that the guarantees given under the Export 
Guarantees Act, 1939, and earlier enactments have 
imposed no charge on the Exchequer, as the total 
of claims paid and the administrative expenses have 
been met from the premiums charged for the 
guarantees. 


The Pig Iron Market 

The policy of issuing licences for quantities 
of pig iron sufficient to meet the current require- 
ments of the consuming trades is being continued. 
It is therefore not possible for any stocks to accumu- 
late, and users are dependent on regular deliveries. 
In general, the supplies of most grades of pig iron 
are maintained on as good a level as is possible under 
existing cireumstances. Production could no doubt 
be increased if it was practicable to put additional 
furnaces into operation, but the difficult coke 
situation and the shortage of labour have to be 
borne in mind in any consideration of the question. 
In some instances the general engineering and 
jobbing foundries are more fully engaged than they 
have been in recent months. Some demand has 
recently occurred for special castings for Govern- 
ment account, but it has not resulted in a large 
increase of work. The heavy electrical and machine 
tool industries are fairly well employed, and some 
improvement can be noted in the activity of the 
textile machinery industry. Low and medium- 
phosphorus pig iron is therefore required in good 
quantities by the general engineering and jobbing 
concerns. In many cases refined pig iron is being 
used by them as a substitute for hematite. There is 
no alteration with regard to the allocations of the 
latter description, and the eteelworks continue to 
consume most of the present output. The increased 
rate of activity which has recently been noticeable 
in the foundries producing light castings shows no 
sign of diminishing. Business provided by a demand 
for builders’ castings, heating, ventilating, and 
kindred requirements is maintained, and, conse- 
quently, the light castings industries require good 
tonnages of high-phosphorus pig iron. The alloca- 
tions at present being made appear to cover the 
existing need, but do not permit of any accumula- 
tion. The more active conditions in the market 
for ferro-alloys continue. The demand for most 
ferro-alloys has been revived and ferro-titanium is a 
notable feature. Business in ferro-columbium is 
moderate, but there is less call for ferro-molyb- 
denum. All ferro-alloy prices remain unaltered. 


Scotland and the North 
Conditions in the Scottish iron and steel 
industries have shown few changes during recent 
weeks. If, however, the present position is com- 
pared with that which was ruling a year ago, a 
marked difference in outputs will be noticed. 
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Government requirements were then an urgent 
demand, and most available plant was fully 
employed, but these priority needs have generally 
now been fulfilled and succeeding contracts do not 
demand the full capacity of the producers. With 
regard to business in hand at present, quieter con- 
ditions continue in the re-rolling mills. There is 
still a fair amount of business to be worked off, but 
new orders are not now coming in quickly. To meet 
their present needs the re-rollers still require good 
quantities of billets and other semis, for which 
they must now rely chiefly on British producers. 
The position of the plate mills is unchanged and the 
demand for shipbuilding material shows little sign 
of expansion at present. Good tonnages of plates, 
however, are being supplied to locomotive and 
wagon builders. The sheet works are fully employed 
and there is every indication that their activity will 
continue well beyond .the current period. Black 
and galvanised sheets are in demand, ‘and in this 
section of the industry Government contracts are 
absorbing considerable tonnages. Railway and 
motor vehicle works are also taking up some good 
quantities of sheets. There is no improvement in 
the call for heavy structural steel, but there is an 
active demand for rails, and the producers of shell 
bars are also well employed. In the malleable iron- 
works rather quiet trading conditions prevail. In 
the Lancashire iron and steel industries new business 
is coming forward slowly. There is a steady demand 
for mild steel bars, but there is little call for special 
alloy steels at present. Good supplies of rods and 
billets are maintained to the wire-drawing industry. 
The plate mills are handling a fair amount of busi- 
ness, principally from locomotive builders and 
boilermaking firms, and can in most cases promise 
early delivery. There is a marked scarcity of 
business in heavy structural steel. The steel plants 
on the North-West Coast are experiencing busy 


conditions. The active demand for most grades 
continues. 
The North-East Coast and Yorkshire 


- Recent adverse weather conditions have 
affected the North-East Coast iron and steel indus- 
tries, both in production and distribution. Trans- 
port delays in supplies of raw materials and finished 
goods have been inevitable. The position has, how- 
ever, improved and work is proceeding more 
normally again, though the demand for most 
grades of iron and steel is only moderate, and many 
sections of the industry could well handle additional 
contracts to keep plant more actively employed. 
The re-rolling mills still have a number of orders in 
hand, although their rate of activity has declined 
in the last few months. Nevertheless, the re-rollers 
seem likely to be well employed for some time 
working off existing contracts. They call for con- 
siderable tonnages of billets for which they depend 
almost wholly on home producers, imports of semis 
from America having now ceased. Good business 
is being transacted in defective billets and double- 
sawn crops. The sheet mills maintain the high rate 
of employment which has now been in evidence for 
some months. The demand for both black and 
galvanised sheets is strong, light and medium gauges 
forming the principal requirements. The plate 
mills, however, are not experiencing any big 
extension of business at the present time. There is a 
decline in the demand for heavy plates, as the 
current requirements of the shipbuilding industry 
are on a small scale. The locomotive and wagon 
builders, however, are taking up good tonnages, 
and the makers of various items of power plant also 
absorb fair quantities of plates. There is an active 
request for wire rods, and the producers of small 
sections and steel bars are well employed. No 
improvement is evident in the demand for heavy 
structural steel, but the colliery industry continues 
to take up a good output of props, arches, and 
roofing bars. Rails and other permanent way 
material are also providing some good contracts. 
The outputs of the Yorkshire iron and steelworks 
remain at a good level, although, as in most other 
districts, the demand is now less insistent. Improved 
weather conditions have helped to regularise the 
transport situation with regard to raw materials. 
The basic steel makers are maintaining a good rate 
of production. There is less‘activity amongst acid- 
carbon steel producers, but some grades are being 
called for in good quantities. There is still a brisk 
demand for the less expensive varieties of alloy 
steel, and with the recent easing of restrictions the 
cutlery industry is making improving request for 
stainless steel. . 


The Midlands and South Wales 


There are few fresh developments amongst 
the iron and steel industries of the Midlands. Some 
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improvement in activity has been noticeable since 
the beginning of the year, but the rate of employ- 
ment is, of course, not so high as it was earlier in 
the war. The present needs of the war, however, 
have resulted in some increase of business recently, 
although new orders to follow up completed or 
suspended Government contracts do not appear to 
be on a big scale. The finished iron industry main- 
tains a moderate output of best bar iron, and there 
has been little change in recent months in the 
demands of consumers. Rolling stock builders 
absorb good quantities. Producers of Nos. 3 and 4 
quality bars continue to be steadily employed. In 
the steel industry the sheet works are one of the 
busiest sections. There is an active request for 
black and galvanised sheets and the contracts now 
in hand will, in some cases, extend into Period II. 
The call for plates has fallen off a good deal in recent 
months, but locomotive builders are taking up 
reasonably good tonnages. The quantities of plates 
absorbed by the shipbuilding industry are moderate. 
There is as yet no greater activity in the market for 
heavy joists and sections, but colliery requisites 
are providing some good business. The present 
output of the re-rolling mills is on a good scale, and 
the working off of current orders will most likely 
ensure continuity of employment for the remainder 
of this period. Supplies of semis to the re-rollers 
are well maintained, and they are taking up good 
tonnages of defective billets in addition to primes. 
There is not much increase in the demand for special 
steels. In the steel industry of South Wales a fair 
state of activity is to be noted. There is a con- 
tinued demand for semi-finished steel products, 
which ensures moderate employment. Good ton- 
nages of steel billets are being produced and sheet 
bars are also taken up in good quantities. The 
demand for sheets shows no signs of declining, and 
the sheet works are already well placed with orders 
for delivery in the second period, Business in heavy 
structural steel continues on a restricted level. The 
heavy plate trade has lately shown a little more 
activity, but makers would have no difficulty in 
accommodating additional orders. A good volume 
of business has recently been transacted in the tin- 
plate market. Makers are completely booked for 
deliveries in the present period, and there is a fair 
proportion of orders already in hand from home 
users for delivery during Period II. There is little 
change in the export market for tinplates, and only 
a small amount of business is at present being trans- 
acted. Considerable interest continues to be shown 
locally in the plans for the reorganisation of the 
tinplate industry, reeently announced by the 
President of the Board of Trade. 


Iron and Steel Scrap 


Recent weather conditions and resulting 
transport difficulties have influenced the iron and 
steel scrap market, but the position is improving 
and trading in most districts is continuing on 
moderate lines. In some cases consignment delays 
have made it necessary for users to draw upon 
stocks of some grades of scrap, and the replenishing 
of these stocks has provided some additional 
activity to the market. Heavy steel scrap continues 
in brisk demand, and some big tonnages of this 
description are being readily absorbed. In fact, 
many consumers would willingly take increased 
quantities. The keen request for bundled steel 
scrap and hydraulically compressed steel shearings 
is also maintained, and most of the available supplies 
are disposed of quickly. Trade in steel turnings is 
not more than moderate, although heavy and 
chipped grades are finding a more active request. 
An improvement in the call for mixed wrought iron 
and steel scrap for basic furnaces may be noted, 
although transactions in this description are not at 
present very large. Compressed basic bundles are 
now in greater demand and the presses are more 
actively employed. Moderate business in short 
heavy steel scrap is being maintained and regular 
supplies are forthcoming. The demand for acid- 
carbon scrap has not increased very much, but trade 
in high-tungsten high-speed steel scrap is on a 
fairly good scale. Alloy scrap is in small request. 
The steady demand for heavy cast iron scrap does 
not change, and some good quantities in large pieces 
and furnace sizes are being regularly taken up. 
Supplies of light cast iron scrap are on the short 
side and are disposed of readily. Cast iron machinery 
scrap is still in brisk request, and supplies of this 
description also are limited. Cast iron borings are, 
for the most part, taken up by the chemical works. 
Wrought iron scrap is at present providing some 
active business, and in some districts the demand is 
greater than the supply. Good-quality malleable 
iron piling scrap is in request, but at present is not 
available in large quantities. 
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Rail and Road 


INSTITUTE OF TRANSPORT.—A meeting to com- 
memorate the twenty-fifth anniversary of the first 
meeting of the Institute of Transport will be held 
on Thursday, March 22nd, at 5.30 p.m. at the 
Institution of Civil Engineers, Great George Street, 
The commemorative address will 


London, S8.W.1. 
be delivered by Sir Cyril Hurcomb, Past-President. 


SwepisH LocomoTIvE ror Hottanp.—The first 
of a series of locomotives ordered in Sweden by the 
Dutch Government was recently completed and 
delivered to the Dutch Minister in Stockholm. This 
order, which has been placed with the Swedish 
locomotive builders, Nydqvist and Holm, of Troll- 
hattan, comprises in all fifty locomotives, thirty-five 
of which are of a relatively large type, weighing 
95 tons and intended for goods traffic, while the 
remaining fifteen are to be built for fast train service. 
The locomotive now delivered is the first one built 
in Sweden to be equipped throughout with roller 
bearings. 

British CotumsBia’s Roaps Prian.—A recent 
report by Engineering News-Record states that a 
programme of post-war construction calling for the 
building of 6000 miles of highways has been pre- 
pared by the Public Works Department of the 
Province of British Columbia. This programme 
has been submitted to the Canadian Government 
for approval as part of its plan to provide post-war 
employment on a large scale. Survey parties have 
been at work over the last two years locating the 
major road projects, especially those for connecting 
the Alaska Highway and the road systems of the 
southern part of British Columbia. 


Miscellanea 


THE Late Sm JonHn RANDLES.—We regret to 
have to record the death of Sir John Randles, which 
occurred on February llth at Bristowe Hill, 
Keswick. Sir John, who was eighty-seven, was for 
a long time actively associated with the Workington 
Iron and Steel Company, and served as its chairman 
for many years. Amongst many other interests, he 
took a prominent part in the establishment of the 
Workington Technical College. He received his 
knighthood in 1905. 

Post-War SMOKE ABATEMENT.—A joint confer- 
ence of the Institute of Fuel and the National 
Smoke Abatement Society is to be held in London 
on February 23rd. It will be opened by Major 
Gwilym Lloyd George, Minister of Fuel and Power, 
and subjects to be discussed include :—‘“‘ A State- 
ment of the Problem,” by Dr. G. M. B. Dobson 
(Chairman, Atmospheric Pollution Research Com- 
mittee); ‘‘The Effects on Civilisation of Atmo- 
spheric Pollution,” by Major 8. F. Markham ; 
* Domestic Smoke,” by Mr. A. Blackie (of the 
Fuel Research Station); and “ Railway Smoke,” 
by Mr. M. G. Bennett. 


ConTROL oF ANTIMONY.—The Minister of Supply 
has made the Control of Non-Ferrous Metals 
(No. 15) (Antimony) (Revocation) Order, 1945. It 
came into force on February 8th, and revokes the 
Control of Non-Ferrous Metals (No. 8) (Antimony) 
Order, 1942, under which the disposal and acquisi- 
tion of antimony metal, crude antimony sulphide, 
antimony oxide, golden or crimson sulphide of 
antimony, and antimony ore were subject to licence. 
Licences will no longer be required for the disposal 
or acquisition of these commodities. Inquiries con- 
cerning the Order should be addressed to the Joint 
Controllers, Non-Ferrous Metals Control, Grand 
Hotel, Rugby. Copies of the Order may be obtained 
from H.M. Stationery Office, York House, Kingsway, 
W.C.2, price 1d. 

Tue Late Mr. Davin WeErr.—It is with great 
regret that we learn of the death, at his home on 
February 12th, of Mr. David Weir, who represented 
the B.T.H. Company for several years on various 
sections of the British Electrical and Allied Manu- 
facturers’ Association and the International Elec- 
trical Association. Mr. Weir was born at Dunferm- 
line, Scotland, in 1888, and was educated at Dun- 
fermline High School and Glasgow University, 
where he received the B.Sc. degree, with special 
distinction, in 1913. Before entering the university, 
he had some years’ training in mechanical and elec- 
trical engineering, including experience at the 
British Electric Plant Company, Ltd., and the Fife 
Electric Power Company. After leaving the 
university, he joined the B.T.H. Company, with 
whom—except for four years spent in the Forces 
during the 1914-18 war—he subsequently remained. 
Starting in the testing department at Rugby, he 

gained further experience in the D.C. design engi- 


Saturday, Feb. 17th.—-Bristot Brancu: Grand Hotel, 


Memoranda 


department under the late Mr. J. P. Gregory. 
Whilst there, he specialised on mine winders, and 
read a number of papers on the subject before 
technical societies. He eventually became manager 
of the plant sales department, but after a breakdown 
in health, he was transferred to the general sales 
management for special duties, becoming B.T.H. 
representative on the B.E.A.M.A. and I.E.A. Mr. 
Weir served in the Home Guard from June, 1940, 
until ‘“ stand-down,’? December 3lst, 1944. He 
was an excellent marksman; the rifle and its 
ballistics was a hobby in which he took a keen 
technical interest. In May, 1941, his articles in 
THE EnGIneer, “ Facts About the Rifle,’ aroused 
considerable interest and were reprinted as a booklet. 


Economy IN THE USE OF MATERIALS FOR CABLES. 
—The Electricity Commissioners have been informed 
by the Cable Planning Officer of the Ministry of 
Supply that the restrictions on the use of armoured 
cable may now be regarded as having been with- 
drawn. Undertakers may purchase armoured 
paper-insulated, lead-covered cable which complies 
with B.S. 480—1942 or any later specification 
without submitting the orders to the Commissioners 
for endorsement. It will still be necessary for the 
undertakers to submit the usual ‘“‘ M ” form for an 
authorisation to purchase the steel. Undertakers 
who desire to purchase paper-insulated, lead- 
covered cable to a specification other than B.S. 
480—1942 or any later specification will still 
require to obtain the approval of the Commissioners. 
The restrictions on the use of lead sleeves for cable 
jointing are also now withdrawn. 


Personal and Business 


Mr. D. 8. BENNETT has been appointed a joint 
managing director of Tyer and Co., Ltd. 
THe GREAT WESTERN RarLway Company has 
announced the resignation from the board of Lord 
Mildmay of Flete. 
Mr. H. R. Newman has been appointed general 
manager of the engineering departments of the 
Butterley Company, Ltd, 
Tue SOUTHERN Rattway announces the appoint- 
ment of Mr. H. W. Knight as technical assistant to 
the chief electrical engineer. 


Prcson, Ltd., has opened an office at 7, Iddesleigh 
House, Caxton Street, Westminster, S.W.1 (tele- 
phone, Abbey 2373, and telegraphic address, 
** Melbrom, Sowest, London ”’). 
Dr. J. F. C. Cony, M.I.N.A., senior scientific 
officer of the Ship Division, National Physical 
Laboratory, has been appointed naval architect of 
the British Shipbuildmg Research Association. 
Mr. J. C. Asher has been appointed secretary of the 
Association. 

Mr. THomas GeEorGe Kine, chief clerk of 
Dewrance and Co., Ltd., Great Dover Street, S.E.1, 
has retired at the age of eighty, after sixty-six 
years’ service. The occasion was marked by the 
presentation to Mr. King of a gold watch from the 
directors and a cheque from the employees. 
ENGLISH STEEL Corporation, Ltd., announces 
the appointment of the following special directors : 
—Dr. C. J. Dadswell, Mr. G. E. G. Gilfillan, Mr. 
G. C. Grant, Mr. B. Gray, Mr. W. D. Pugh, Mr. 
H. Scholey, Mr. R. G. H. Taylor, and Major E. I. 
Scott. Mr. W. D. Pugh and Mr. H. Rees Humphreys 
have been appointed directors of the Darlington 
Forge, Ltd., and Mr. W. S. Scott becomes super- 
intendent of Darlington Forge. 
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Secretaries of Institutions, , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Broad Street, Bristol. ‘‘ A Study in Moulding and 
Casting Technique for Small Steel Castings,” E. G. 
Kelly. 3 p.m.—Lincotn Section: Technical 


== 
Saturday, Feb, 24th.—BirMINGHAM Branou; Jy 
Watt Institute, Great Charles Street, Birmingham 
** Costs in a Jobbing Foundry,” H. E. E. Hollado.,” 
2.30 ‘p.m.—E. Miptanps Branca: The Coll y. 
Loughborough. ‘‘Some Thoughts on Found,’ 
Management,” J. Roxburgh. 6 p.m, 


Institute of Refrigeration 
Wednesday, Feb. 21st.—Inst. of Mechanical Engineer, 
Storey’s Gate, 8.W.1. ‘“‘ Refrigerated Transport by 
Rail: Some Limitations and Possibilities,” 7 4 
Eames, 5.30 p.m. A 


Institution of Automobile Engineers 

Saturday, Feb. 17th.—Bristot Brancw: Merchan 
Venturers’ Technical College, Unity Street, Bri 
“* Progress in Motor-Cycle Engines, with Some Note, 
on Combustion,” J, Craig. 2.30 p.m. 

Monday, Feb. 19th.—Guascow Brancu : Inst. of Engi. 
neers and Shipbuilders, 39, Elmbank Crescent 
Glasgow. ‘‘ The ‘ Merlin 24’ Engine,” A. J. Stewar, 
Dick. 7 p.m. 

Tuesday, Feb. 20th.—CoveNTRY GRADUATES: The Tech. 
nical College, Coventry. ‘* Smoke in Diesel Engine 
Exhaust,” C. Goode. 7 p.m. 

Saturday, Feb, 24th.—MAaNcuESTER Brancu : Engincepy’ 
Club, Albert Square, Manchester. ‘‘ The Technique 


of Engineering Development,” H. E. Merrit; 

2.30 p.m. : 
Institution of Chemical Engineers 

Saturday, Feb. lith—N.W. Brancu. College of Tech. 


nology, Manchester. “Fractionation of Binary 
Mixtures in a Wetted Wall Column,” J. A. Storroy. 
3 p.m. 
Institution of Civil Engineers 
Tuesday, Feb. 20th.—Great George Street, Westminster, 
S.W.1. (Special general meeting. 4.30 p.m} 
“* Dredging Machinery,” H. Chatley. 5.30 p.m, 
Friday, Feb, 23rd.— BIRMINGHAM anv DisTRIC?T Asgo¢,: 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. “Surface and Sub-Surface 
Conditions in the Birmingham Area,” C. E, Marshall, 


6 p.m, 
Institution of Electrical Engineers 
To-day, Feb. 16th.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. “ The 
Economic Utilisation of Modern Permanent 


Magnets,” D. J. Desmond. 5.30 p.m. 

Monday, Feb. 19th.—Mersey CENTRE: Royal Institu. 
tion, Colquitt Street, Liverpool. ‘‘ Remote Switch. 
ing by Superimposed Currents,” J. L. Carr. 5.30 p.m, 
Tuesday, Feb. 20th—Ravio Secrion: Savoy Place, 
Victoria Embankment, W.C.2. ‘* Aspects of Post- 
War Valve Standardisation,” A. H. Cooper. 5.30 p.m. 
Monday, Feb. 26th.—Savoy Place, Victoria Embank- 
ment, W.C.2, Discussion on “* Location of Industry,’ 
5.30 p.m. 


Institution of Mechanical Engineers 

To-day, Feb. 16th.—Storey’s Gate, Westminster, S.W.1|, 
Annual general meeting. ‘The Variable-Pitch 
Marine Propeller,” J. Lockwood Taylor. 5 p.m. 
Monday, Feb. 19th.—Mivtanp GrapvuaTEs : James Watt 
Memorial Institute, Great Charles Street, Birming, 
ham. ‘A Practical Analysis of Impulsive Forces,’ 
F. M. Charlton. 7 p.m. 

Friday, Feb. 23rd.—Storey’s Gate, Westminster, S.W.1. 
Informal discussion, “ Let’s Talk of Troubles,’ 


5.30 p.m. 
Saturday, Feb. 24th—LonpoN GRapvuaTEs: Storey’s 
Gate, Westminster, 58.W.1. “The Problems 


Involved in the Establishment of a Large Works ina 
Country District,” N. Hanlon. 3.30 p.m. 


Iron and Steel Institute 
Monday, Feb. 19th.—Cleveland Scientific and Technical 
Institute, Corporation Road, Middlesbrough. “‘ Iron- 
making at the Appleby-Frodingham Works of the 
United Steel Companies, Ltd.,” G. D, Elliot. 
6.30 p.m. 

Junior Institution of Engineers 
To-day, Feb. 16th.—39, Victoria Street, S.W.1. Informal 
meeting. ‘‘ Wartime Engineering in Agriculture,” 
H. W. Arkell, 6.30 p.m.—SHEFFIELD SEctIoN: 
Metallurgical Club, West Street, Sheffield. ‘‘ Fabri- 
cation by Welding,” R. W. T. Norton. 7 p.m. 
Friday, Feb. 23rd.—39, Victoria Street, 8.W.1. ‘* Open- 
Cast or Strip Mining and Plant,” R. Lowe. 6.30 p.m. 


Keighley Association of Engineers 
Friday, Feb. 23rd.—Devonshire Buildings, Keighley. 
“ Resistance Welding,” J. Berry. 7.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Saturday, Feb. 17th.—StupEent Section: Bolbec Hall, 


Neweastle-upon-Tyne. Address by H. Hunter. 


2.30 BE; . 
Friday, Feb. 23rd.—Mining Institute, Newcastle-upon- 
Tyne. ‘‘Some Operating Experiences with High- 
Pressure Land Boilers,”’ R. Carstairs, P. Hamer, and 
B. M. Thornton. 6 p.m. 


North of England a of Mining and Mechanical 


gineers 


Saturday, Feb. 17th.—Neville Hall, Newcastle-upon-Tyne. 


** Outbursts of Gas from the Floor of Coal Seams, 
Part II,” R. Williams, W. Jeffery, and A. Taylor. 
2.30 p.m. . 


Bradford Engineering Society Royal Society of Arts 
Monday, Feb. 19th.—Technical College, Great Horton] Wednesday, Feb. 28th.—John Adam Street, Adelphi, 
Road, Bradford. ‘‘ Removal of Scale and Deposits W.C.2. ‘Erosion and Water Supplies,” E. P. 
from Plant by Chemical Pr , and the Pre- Stebbing. 1.45 p.m. 
eas pn be Scale Formation,” P. H. Flood Page. ” _ Stet eld Society of i sincera and Metal i is i 
Monday, i .—Roy: ictoria Station Hotel, 
Institute of British Foundrymen Sheffield. ‘‘The Manufacture of Seamless Steel 


Tubes,” J. W. Jenkin. 6 p.m. 
Women’s Engineering Society 


To-day, Feb. 16th.—Engineers’ Club, Albert Square, Man- 


chester. “‘ The Organisation and Control of Works 





College, Lincoln. ‘‘ Moulding Sands and Gases in 





neering department, and then joined the contract 


Relation to Casting Defects,” G. W. Nicholls. 3 p.m. 


and Production Units,” L. C. Row. 6.30 p.m. 
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Federation of British Hand Tool 
Manufacturers 


Tue Federation of British Hand Tool Manu- 
facturers was inaugurated recently at a meeting 
held in Derby. The Chairman, Mr. H. Clayton, 

inted out the necessity for the industry 
maintaining in the post-war period the unity 
and co-operation achieved under wartime’ con- 
ditions, and said that the Federation would be 
an important element in fostering the future 
of the trade, not only of the manu- 
facturers who would comprise the membership 
of the new organisation, but also of the work- 
Emphasis was laid on the size and 
importance of the hand tool industry, and that 
it must display a progressive and enterprising 
spirit if it were to take its proper place as an 
important element in the future prosperity of 


A Seven-Day Journal 


not affected by the firing of guns or the quick 
change of speed, and it can function at high 
latitudes, at whith the normal compass is 
unreliable. The compass is a combination of a 
gyroscopic direction indicator and a magnetic 
compass, so arranged that they each exercise a 
check on the other. As a rule, the master unit 
is carried in the tail of the aircraft, well away 
from magnetic disturbances. The indications 
of the compass are transmitted to repeaters, 
which, of course, can be installed anywhere in 
the aircraft. The pilot is able to steer a visual 
course by aligning the. pointer and grid lines 
on the face of the repeater, and then keeping 
the pointer and grid lines parallel. The direc- 
tional indications of the compass have sufficient 
power to work a number of instruments in the 
aircraft. They include the Mark XIV bomb- 
sight, which requires automatic orientation, 


table shows each class and group distinguished 
in the oversea trade statistics. The average 
value index for total exports in 1944 was 4 per 
cent. above the 1943 figure, as was the index for 
manufactured articles. Eliminating the influ- 
ence of changes in average values, it is shown 
that the total exports in 1944 were slightly 
greater than in 1943, being 31 per cent. of the 
1938 figure, as against 29 per cent. The index 
for manufactured articles rose from 32 to 34 per 
cent. of the 1938 figure. The volume index for 
metal goods, which had fallen to 23 in 1943— 
1938 equalling 100—rose to 29 last year. 


Employment Returns 


* Tue. quarterly unemployment returns were 
issued by the Ministry of Labour and National 
Service on Tuesday, February 9th. They show 


the nation. Amongst the objects of the Federa- 
tion, 1t was stated that particular importance 
was attached to fostering export trade by means 
of market research and development, and by 
collaboration with manufacturers in other 
countries, to conducting research in hand tool 
performance and production methods, and 
generally to assisting the industry in every 
possible way to'maintain the highest practicable 
employment level after the war. It was 
announced that the Federation already had the 
support of nearly 350 firms, and it was anti- 
cipated that the co-operation of all the remain- 
ing units in the industry would be obtained. 
Major-General Sir Basil Hill, who has just 
relinquished his position as Director of Hand 
Tools, Ministry of Supply, has agreed to become 
first President of the Federation. 


The Battle of German Oil . 


A STATEMENT by the Air Ministry and the 
United States Strategic Air Forces in Europe, 
issued on Thursday evening, February 15th, 
said that the battle of German oil was going well. 
Heavy blows by the two Air Forces and the Red 
Army have cut petrol production by more than 
four-fifths. Allenemy forces—Army, Air Force, 
and U-boat Fleet—are showing the effects of 
fuel starvation. ‘The battle began in April, 
1944, and since that time no less than eighty- 
four major targets, including fifty-eight re- 
fineries and twenty-three synthetic oil plants, 
have been attacked 450 times. The Russian 
advance has captured or neutralised several 
refineries and synthetic oil plants. A large part 
of the output of oil during the autumn months 
came from three very large synthetic oil plants 
at Politz, near Stettin, at Brux, near the 
Czechoslovakian border, and at Meresburg or 
the Leuna works near Leipzig. Each of these 
plants was designed for the production of 
50,000 metric tons or more of oil products 
monthly. In the months of December and 
January last, all three of these important sources 
of oil supply were knocked out. A large per- 
centage of the benzol plants in the Ruhr district 
were rendered inactive or damaged, while the 
oil refineries near Hamburg and Hanover had 
also been kept in an inactive condition or pro- 
ducing at a mere fraction of their former capa- 
city. The Air Ministry statement includes 


be prevented from doing so. 


and the automatic pilot can also be controlled 
by the repeater instrument. 
the installation of this new distant reading 
compass has increased the accuracy of naviga- 
tion and has thus made an important contribu- 
tion to the success of the saturation attacks and 
the -pin-point bombing of Bomber Command. 
In addition, the new distant reading compass 
has been of great use, we learn, to the crews of 
Coastal Command aircraft by helping them to 
meet convoys far out at sea under bad weather 
conditions, and in carrying out difficult anti- 
submarine patrols. 


It is stated that 


Science in Peace 


A CONFERENCE, arranged by the Association 
of Scientific Workers on the subject of “ Science 
in Peace ’’ was held at the Caxton Hall, West- 
minster, on Saturday and Sunday, February 
17th and 18th. The first session, at which 
Professor P. M. 8S. Blackett presided, dealt with 
Science and Production ; the second, presided 
over by Sir Robert Watson-Watt, considered 
the Future Development of Science ; and the 
final session, at which Professor H. Levy was 
devoted to a discussion on 
Science in Everyday Life. In dealing with 
science and production, it was pointed out that 
the expansion of total production was the basis 
for removing the poverty which inevitably 
delayed human advance. Technical problems of 
three major industries—engineering, chemical, 
and allied industries, fuel and power—were out- 
lined, showing what needed to be done to further 
these progressive aims. On the subject of the 
future development of science, the Conference 
stressed the importance of advances in funda- 
mental research, the provision and training of 
sufficient scientists, and the need for adequate 
finance and rational organisation of scientific 
The final session of the Conference, 
covering Science in Everyday Life, investigated 
the kinds of goods and commodities needed by 
the population, and discussed the part which 
science could play in increasing world food 
supplies, improving health services, and in assist- 
ing the building and equipment of the home. 


United Kingdom Exports Trade 


. : On Saturday, February 17th, the Board of 
the warning that the Wehrmacht can: still | Trade published, through the Stationery Office, 
muster enough aviation spirit to launch another | the accounts relating to the export trade of the 
large-scale counter-offensive, and it is reasonable | tjpited Kingdom for the years 1942, 1943, and 
to expect, it says, that the production of oil in 1944. As previously, all the figures relate to 
Germany will never be cut so low that it will exports of merchandise, and exclude re-exports. 
A table, which is given for exports other 
° e e than munitions, records monthly returns for 
Distant Reading Compass for Aircraft each of the last three years, with comparable 

Brier particulars have now been released of | figures for 1938. 
the new distant reading compass which has| considerable fluctuations took place. 
made an important contribution to the effective- | year as a whole exports were £25 million more 
ness of our bomber attacks. It was originally | than in 1943, but they failed to reach by £13 
designed by the Royal Aircraft Establishment | million the total for 1942, notwithstanding a 
at Farnborough, and after further development | considerable rise in prices. The figure for May 
it has been produced in large quantities by the|was exceptional, owing to substantial arrears 
Automatic Telephone and Electric Company, | of exports to Russia. The invasion in June had 
Ltd., of Liverpool. Unlike the magnetic}a marked influence on exports during the 
compass, it need not be located in the pilot’s | summer months, and the August figure was the 
cockpit, where it would be interfered with by | lowest on record. Export trade revived towards 


work. 


It shows that during 1944 


that the number of men and boys registered at 
employment exchanges in Great Britain as 
wholly unemployed at January 15th, 1945 
(exclusive of 20,451 men who had been classified 
by interviewing panels as unsuitable for ordinary 
industrial employment), was 63,213; those 
registered as on short time or otherwise tem- 
porarily suspended from work on the under- 
standing that they were shortly to return to 
their former employment, numbered 1056 ; and 
those registered as unemployed casual workers 
(being persons who normally seek their liveli- 
hood by jobs of short duration) numbered 804. 
As compared with October 16th, 1944, the 
latest date for which comparable statistics are 
available, the numbers wholly unemployed 
showed an increase of 7983 ; those temporarily 
suspended from work showed an increase of 
556; and unemployed casual workers showed 
an increase of 21. The corresponding figures 
for women and girls at January 15th, 1945, were 
32,060 wholly employed (exclusive of those, 
numbering 353, who had been classified by 
interviewing panels as unsuitable for normal full- 
time employment), 1539 temporarily stopped, 
and 48 unemployed casual workers. As com- 
pared with October 16th, 1944, the numbers 
wholly unemployed showed an increase of 
8055, those temporarily stopped showed an 
increase of 1010, and unemployed casual workers 
showed an increase of 25. A table showing the 
difference between October 16th, 1944, and 
January 15th, 1945, in the total number 
registered as unemployed indicates an increase 
in unemployment in all areas. 


Chemical Engineering at Cambridge 
University 


Last week it was announced that the Shell 
group of oil companies has offered to the Uni- 
versity of Cambridge the sum of £435,000 as an 
endowment for the setting up in the University 
of a School of Chemical Engineering. The 
benefaction, which is one of the largest ever 
received by the University, will come up for 
official acceptance on Friday, March 2nd. In 
addition, a sum of £2500 per annum will be made 
available for scholarships. In making this 
generous offer, the Shell group has made the 
suggestion that the best results are likely to be 
attained if specialised study of chemical engi- 
neering is undertaken after the completion of 
a two years’ honours course in natural sciences. 
The university authorities agree with this view. 
In planning for the new school, the oil companies 
and the university recognise that there will be a 
need for men of the highest quality, and the 
proposal is that at first the number of qualified 
graduates should be limited to about thirty 
each year. Provision will likely be made for 
expansion, as university-trained chemical engi- 
neers are increasingly taken into the chemical 
industry or find work in teaching or research, 
The Shell group, which has taken a leading part 
in scientific research, particularly with regard to 
chemical engineering problems, has-in the past 
been impressed through its close association 
with other countries, especially Holland and the 
United States, by the fact that British univer- 
sities are relatively ill-equipped to provide 








surrounding metal objects and electric circuits. | the end of 1944, and the months of October and 
It is capable of operating other instruments, is ' November show relatively high figures. Another 


trained chemical engineers which it expects 


post-war industry will demand in large numbers. 
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_ The Railway Oil Engine 


By BRIAN REED 
No. 1V—(Continued from page 127, February 16th) 


PRESSURE CHARGING 


Ee is no exaggeration to say that the success- 
ful development of pressure chargers suit- 
able for application to four-stroke railway oil 
engines has formed one of the greatest single 
steps in widening and consolidating the field 
of diesel traction. As a means of obtaining 
increased power with but slightly increased 
weight, and of compensating the effect of 
altitude on mountain railways, it has come 
rapidly to the fore, and its attachment, 
to high-power low-speed oil engines has 
advanced the large diesel locomotive once 
more to the point where it may be a practical 
engineering proposition. 

The principle of pressure charging con- 
sists simply of forcing air into the cylinders 
instead of sucking it in, so that at the 
beginning of compression there is more air 
above the piston than there would be with 
merely the atmospheric pressure resulting 








Natural Aspiration 


—-— Pressure Charged 
(Rateau System) 





| 
| 
| 
\ 


150 Lb./Sq. in. Gas Pressure 












ms S 
~ 
0° 10° 20° 
Crank Travel 
“IME ENGINGER” <—__—_—_ @ 


Fic. 15—CYLINDER PRESSURE DIAGRAMS 


from sucking in air with a volumetric effi- 
ciency of 100 per cent. The means employed 
to force in the air is a blower driven either 
mechanically or by the engine exhaust gases, 
and which in two-stroke engines also- forms 
the scavenging blower. The thermodynamic 
conditions for the cycles of pressure-charged 
and naturally aspirated engines are the same, 
and, depending upon the degree of expan- 
sion, the indicated thermal efficiencies may 
be the same. 

Forcing air into the cylinders increases the 
compression pressure, but that does not of 
itself mean that the maximum gas pressure 
will be increased in the same ratio, because 
the ignition delay will normally be less and 
the combustion rather more smooth. As a 
rule, in conversions, the compression ratio 
is slightly reduced, the compression pressure 
is the same or a little higher, the card is 
fatter, and the maximum pressure is a little 
higher than in the naturally aspirated engine. 
Consider the case of an ordinary four-stroke 
engine with a compression ratio of 16 to 1. 
Assuming an exponent of 1-4, the theoretical 
compression pressure will be 

P=14-7 x 164 
+716 lb. per square inch. 


With a charging pressure of 4 lb. per square 
inch above atmospheric, or 18-7 lb. absolute, 





which is quite a normal figure for railway 
applications, the theoretical compression 
pressure for the same compression ratio is 


P=18°7 x 164 
=905 lb. per square inch. 


In practice, the pressure-charged engine 
would be given a compression ratio of about 
14-5 to 1, producing a theoretical compres- 
sion pressure of 

P=18-7 x 14-5'4 
=750 lb. per square inch. 

Pressure diagrams from naturally aspirated 

and pressure-charged M.A.N. type engines, 
with 175 mm. by 180 mm. cylinders, are 
shown in Fig. 15, the naturally aspirated 
part of the diagram being that given in 
Fig. 7 (No. II, ante). The compression pres- 
sure of the pressure-charged engine is 
approximately 20 lb. per square inch higher 
than for the normal engine—470 lb. per 
square inch against 450 lb.—and the maxi- 
mum pressure is 55 lb. higher—1010 lb. per 
square inch compared with 955 lb., but the 
increase in output at the same rotational 
speed of 1500 r.p.m. is 25 per cent. In this 
example the charging pressure is very low, 
only 2?1b. per square inch above atmo- 
spheric, but an increase in engine output 
above 25 per cent. was not necessary. The 
broad form of the pressure-charged diagram 
is very noticeable. The almost purely 
constant volume combustion of the naturally 
aspirated engine is modified, resulting in less 
shock loading, though the rate of pressure 
rise is only very slightly reduced. 
As the increase in power given by pressure- 
charged engines is due simply to the greater 
weight of air allowing more fuel to be 
burned, it is obvious that no increase in 
cycle temperatures is involved. The maxi- 
mum combustion temperature is governed 
by the amount of excess air, and a good 
pressure-charging system enables this amount 
to be varied so that the temperatures may be 
controlled. Indeed, with exhaust gas turbo- 
charging systems, excess air is the secret of 
success in practical operation, not only 
because it cools the pistons, valves, and 
cylinder heads, but also because it cools the 
exhaust to a degree at which no trouble is 
occasioned at the turbine blades. It will be 
realised that pressure charging does not 
mean the carrying of a temporary overload, 
but is simply a means of increasing the 
nominal output without any appreciable 
increase, depending on the system used, in 
mechanical and thermal stresses. 

Whatever the type of blower installed, 
some heat is generated in the air passing 
through it, which means a reduction in volu- 
metric efficiency compared with the value 
if the air could be kept at the ambient tem- 
peratures. The blower delivery must make 
up for this, but in view of the large excess of 
air usually supplied there is no difficulty in 
this direction. On the other hand, the 
increased temperature of the intake air (due 
to its higher pressure and its passage through 
the blower) when it reaches the inlet valves 
helps to improve the combustion by reducing 
ignition delay and the rate of pressure rise ; 
that is, if it more than makes up for the 
decreased temperature due to the lower com- 
pression ratio. 

When a naturally aspirated engine is fitted 





with a pressure charger the injection timing 
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same peak pressure with the modified intg,, 
pressure and temperature. Moreover, com. 
bustion conditions can sometimes 
improved by the mere fact of forcing in ¢), 
air, if the original naturally aspirated engine 
had a poor volumetric efficiency due to bai 
breathing characteristics. The possible air 
delivery.for any given blower conditions jg 
governed by the effective c.s.a. of the intak, 
ports and valves. But with certain types 
combustion chamber the necessity of pro. 
viding valve overlap, and thus perhaps greate 
cut-aways in the piston crown, may help to 
spoil the air swirl, and thus tend to reduce 
combustion efficiency. 

The great increase in power resulting from 
pressure charging necessitates but slight 
increase in the dimensions of the crankshaft, 
even when the compression ratio remains 
unaltered, for although the mean torsional 
load is higher the crankshaft diameter jg 
proportional to the ~/ of the torque; but 
any appreciable increase in shock loading 
or, particularly in engines with large-diameter 
cylinders, maximum pressures, would mean 
an increase indimensions. 

In every example of pressure charging the 
same increase in power theoretically could be 
obtained by increasing the compression ratio 
and adopting a closer approximation to the 
true constant volume cycle, which would 





result in greater thermal efficiency. But 
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owing to the great increase which would be 
necessary in the strength of the main parts 
to withstand the much higher pressures and 
shock loading, this is‘an impracticable pro- 
position, except for very small increments, 
and, as will have been noted already from 
Figs. 3 to 7 (No. II, ante) and Fig. 15, what 
most ordinary engines need is a reduction in 
shock loading, not an increase. 

A further use of pressure charging is to 
maintain the sea level output at high alti- 
tudes. The power of any internal combus- 
tion engine is decreased by approximately 
3 per cent. per 1000ft. rise above sea level. 
Many oil-engined railcars and locomotives 
operate at least part of their time at 2000ft. 
to 5000ft. above the sea, and lose a fair 
amount of their possible output ; but on the 
higher lines, such as exist in the Andes, oil- 
engined vehicles can scarcely be used econo- 
mically without pressure charging. It is true 
that in Bolivia there are a handful of rail- 
cars belonging to the Patino mines which 
have naturally aspirated engines operating 
at a height of 12,000ft. to 14,000ft., but an 
engine with a nominal sea-level output of 
380 B.H.P. is installed for duties which do 
not require more than 225 B.H.P. at site, 
and, of course, the specific fuel consumption 
at this reduced output in traffic is high com- 
pared with the figure at sea-level full load. 
On the Peruvian Central Railway, which 
rises from sea level to 15,800ft: in 100 miles, 
pressure charging of the exhaust gas furbo 
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railcars, and permits an engine with a 
nominal sea-level output of 150 B.H.P. at 
1500 r.p.m. to give 120 B.H.P. at the same 
speed at & height of 15,000ft. Another car 
was provided with a mechanically driven 
blower for each engine in order that the 
engine output of 102 B.H.P. at sea level 
could be maintained constant all the way up 
the gradient to the summit. At such high 
altitudes the maintenance of the normal 
intake pressure is of particular value, apart 
from the power output, because with low air 
pressures engines are more sensitive to any 
fuel of poor ignition quality, and pressure 
charging is thus a safeguard of satisfactory 
combustion, as well as a power increaser. 
Two general types of pressure-charging 
equipment are available, viz., gear-driven 
blowers and centrifugal blowers driven by 
exhaust gas turbines. The former is exem- 
plified by the Roots and Centric positive dis- 
placement types, and by the centrifugal vane 


been made for variable-altitude work over a 
large range, but the power absorption has 
been proved to be large and the general 
mechanical success not very great. 

Centrifugal vane models have a poor 
efficiency, except over a narrow speed range. 
With the Roots type the pressure cannot be 
built up in the casing before the port is 
opened, but this lack of internal compression 
ratio makes it very efficient at low pressures ; 
indeed, its use in railway applications is 
practically confined to that of a scavenging 
blower for two-stroke engines. The pressure 
and delivery of the Roots blower do not fall 
off so quickly with increasing speed as they 
do with centrifugal vane patterns. In both 
the Roots and the Centric types the volu- 
metric efficiency is governed mainly by the 
maintenance of the minimum possible clear- 
ance between the rotors or vanes and the 
casing. 





Mechanically driven pressure chargers of 
the centrifugal types 
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1500 R.P.M. ENGINE 


types; and the second category by the 
Biichi and Rateau systems. The principal 
difference between the two forms is that the 
gear-driven types absorb power which could 
otherwise be used for tractive purposes, 
whereas the turbo type, by carrying the 
expansion of the gases a stage further, and 
having only a thermal connection with the 
engine, makes use of energy going to waste. 
The power absorbed by the former amounts 
to what is required by the gearing and vanes, 
and in the latter to what is needed by a 
turbine wheel and blower wheel running on 
roller bearings. The power required by the 
mechanically driven types does not vary a 
great deal with the speed of the set, so that 
at low loads or high altitudes the power 
absorbed is a greater proportion of the engine 
output, and the control is in proportion to 
the engine speed, whereas in the turbo types 
it is proportional to the engine load. Record 
may be made here that one installation of a 





mechanically driven reciprocating blower has 





@ at 800 B.H.P. At 1200 
B.H.P. the heat lost 
to the cooling water 
is the same as that of 
the normal engine at 

800 B.H.P. In this Westinghouse _ pres- 

sure-charged engine the inlet valves are 

opened 85 deg. before top dead centre 
and the exhaust valves do not close 
until about 70 deg. after top dead 
centre, this overlap of 155 deg. apparently 
being necessary to give adequate scavenging. 

The standard 150 B.H.P., 1800 r.p.m. 

Cummins engine also has been mechanically 

pressure charged to give 200 B.H.P., as have 

the rather bigger Buda engines. These types 
are installed in many American-built diesel 
locomotives on war service in Europe and the 

Middle East and India.” 

In essence the construction of an exhaust 
gas pressure-charging set is simply a single- 
wheel turbine driven by the engine exhaust, 
and itself driving a single-disc centrifugal 
blower mounted on the same shaft and 
supplying air under pressure to the engine 
induction system. But the features which 
are inherent in such turbo-charging sets are 
of a far-reaching character. 





For any given power a large excess of air 
can be provided, and as the inlet and exhaust 
valves have a big overlap, usually about 
140 deg. when both are open together (see 
Fig. 16), efficient scavenging is obtained, 
with consequent higher combustion efficiency 
on the next power stroke. The excess air 
also cools just those parts which need most 
cooling, viz., the valves and the centres of 
the piston crowns and cylinder heads, and, 
again for any given power, reduces the 
amount of heat carried away by the cooling 
water. Moreover, this very cooling, and the 
coolness of the air itself (once in the cylinder) 
resulting from: the large excess, more or less 
makes up for the increased temperature of 
the intake air due to its passage through the 
blower, so that no decrease in the specific 
fuel charge is necessary. Finally, the mixing 
of the excess scavenging air with the exhaust 
gases cools the mixture to a temperature of, 
say, 500 deg. Cent. in an ordinary four-stroke 
engine, although in the passage from the 
engine to the turbine the temperature is 
again raised; but it is possible in most 
instances to use uncooled turbine blades 
without trouble. Nevertheless, there are 
examples in which water-cooled turbines are 
installed, for the exhaust temperature of a 
normal four-stroke engine operating at full load 
may easily reach 550 deg. to 575 deg. Cent. 
The temperature rise between the exhaust 
valve and the turbine inlet in high-speed 
engines of the railcar type is of the order of 
100 deg. Cent. In slow-speed locomotive 
engines the rise is less, say, 70 deg. to 90 deg. 
Cent. For example, the Sulzer 1200 B.H.P. 
locomotive engine has a normal exhaust - 
temperature of 430 deg. to 450 deg. Cent., 
rising to about 510 deg. Cent. in the pipes 
leading to the turbine nozzles. For con- 
tinuous operation the maximum exhaust gas 
temperature should not exceed 550 deg. Cent. 
at the turbine inlets for Biichi non-cooled sets 
and 600 deg. Cent. for short-time loads. 
Above these figures water-cooled installa- 
tions are necessary. 

The usual turbo-blower set has a compara- 
tively low mechanical efficiency, and for any 
given air-charging pressure requires almost 
the same exhaust pressure. Therefore to 
produce the pronounced pressure difference 
which is necessary, the Biichi system makes 
use of strong artificially created pressure 
fluctuations in the exhaust between the 
engine and the turbine, by arranging the 
exhaust ducts from the cylinders in two or 
more branches, and by suitable variations in 
the cross-sectional areas of the exhaust ducts 
at different points in their lengths. Thus the 
exhaust pressure in the piping is made to 
fluctuate periodically from a maximum 
during non-scavenging periods to a minimum 
during scavenging. The ducts are arranged 
so that the exhausts of cylinders which do 
not interfere with each other are led into the 
same duct. For example, a six-cylinder, four- 
stroke engine, with a firing order of 1, 4, 2, 
6, 3, 5 would have one duct leading the 
exhausts of cylinders 1, 2, 3 to one nozzle 
on the turbine, and a second branch would 
conduct the exhausts from cylinders 4, 5, 6 
to another nozzle. All cylinder numbers 
above four require at least two ducts, so 
that the exhaust of one cylinder cannot 
interfere with the scavenging of another. 
The Rateau system is similar to the Biichi 
in that it incorporates an exhaust gas turbo- 
blower, but the artificially created pressure 
fluctuations are not part of the Rateau 
system, as they are a Biichi patent. A new 
development in America, applied to engines 
pressure-charged on the Biichi system, is a 
helix exhaust pipe, ’ 

Automatic adjustment to the load put on 





the engine is another characteristic of exhaust 
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gas turbo-blower sets, for with an increase in 
load more fuel is injected, more exhaust gases 
are available, the turbine output increases, 
and the blower produces a greater volume of 
air at a higher pressure. Actually, for any 
given loading condition there is a correspond- 
ing speed for the pressure-charging set, and 
from this it is possible to obtain an approxi- 
mate check on the engine load and operation. 
For small engines, such as the Saurer 
BXDA, with a pressure-charged output of 
200-225 B.H.P. at 1500 r.p.m., the turbo- 
blower top speed. is 25,000 to 26,000 r.p.m., 
whereas for bigger locomotive engines, such 
as the Sulzer twelve-cylinder twin-bank 
model, giving 2200 B.H.P. at 700 r.p.m., each 
of the two turbo-charging sets has a full-load 
speed of about. 12,000 r.p.m. 

Entropy conditions in a high-speed four- 
stroke engine equipped with a Biichi exhaust 
gas turbo-charging set are shown in Fig. 17. 
The compression in the engine cylinder is 
represented by the full line A B, and BCD 
represents the combustion process. Expan- 
sion in the working cylinder takes place along 
the line DE F, and at F the exhaust valve 
opens and allows the gases to flow to the 
turbine with expansion from F to G. This 
entropy curve relates to an engine with 
cylinders 140 mm. by 180 mm., running at 
1500 r.p.m. A PV card from this engine is 
shown in Fig. 18, and is seen to give-a mean 
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Per Cent of Volume 


effective pressure of about 144 lb. per square 
inch, in conjunction with a peak pressure of 
just over 1000 Ib, per square inch. 

The magnitude of the increase in output 
obtained by pressure charging is governed 
solely by the design and characteristics of 
the original engine. Among modern railcar 
engines an increase of anything from 35 to 
45 per cent. is usual in engines with mean 
effective pressures of 78lb. to 901b. per 
square inch, but in the slow-speed type of 
locomotive engine greater increases are often 
quite practicable. The Alco six-cylinder 
engine, for example, in its naturally aspirated 
form gave 600 B.H.P. at 700 r.p.m., corre- 
sponding to a mean effective pressure of 
71 lb. per square inch. When Biichi pres- 
sure-charging apparatus was applied, the 
service output at the same speed was 
increased by 50 per cent. to 900 B.H.P. 
Actually, the engine was tested on the bench 
to 1200 B.H.P., an increase of 100 per cent., 
and equivalent to a mean effective pressure 
of 142 Ib. per square inch. 

Nominal increases of 33 to 40 per cent. do 
not involve any increase in water radiator 
size, although the oil-cooling elements may 
need extending. The engine uses a good deal 
more of the heat, and the heat loss to the 
exhaust is increased, but not that to the cool- 
ing water, as may be seen from the heat 
balance shown in Table III, obtained from 
an M.A.N. type locomotive oil engine of 
700 B.H.P. at 700 r.p.m., and pressure- 
charged to give 950 B.H.P. at the same 
speed. Indeed, it is possible that the much 
smaller quantity of heat lost to the cooling 





put to practical advantage in those areas of 
the globe where water for cooling systems is 
very scarce, e.g., on the Trans-Saharan Rail- 
way and on the line from Baluchistan to Iran. 

The fault of Table III, as with most 
so-called comparisons with naturally aspi- 
rated and pressure-charged engines, is that 


Tasue IlI.—Heat Balance of Naturally Aspirated and 
Pressure-Charged Four-Stroke Dngines 





700B.H.P. 9508B.H.P. 
naturally pressure- 
a charged, 

-perhr. cal. per hr. 
Heat used ... E 445,000 ... 605,000 
Heat lost to oil... 40,000 ... 45,000 
Heat lost to water ... 310,000 ... 250,000 
Heat lost to exhaust 410,000 ... 690,000 
Miscellaneous losses ... 25,000 ... 30,000 
Totals... .. 1,230,000 ... 1,620,000 


the two engines are the same size, and thus 
the figures are of use mainly for rebuilds or 
for conversions from a design evolved 
originally for natural aspiration. For new 
installations what is wanted is a comparison 
between engines capable of doing the same 
work. 

Emphasis has been made earlier that if the 

fuel and air ratios are the same, the maximum 
temperatures, and even the exhaust tem- 
peratures, found in naturally aspirated and 
pressure charged engines of the same com- 
pression ratios are similar. But that is not 
to say that there is no greater thermal stress 
in the pistons and cylinder heads, and to keep 
these stresses within the same bounds is one 
of the functions of the excess air passed 
through the engine by turbo-charging sets, 
and actually a considerable increase in 
output can usually be obtained before the 
thermal stresses become greater than those 
of the naturally aspirated engine. 
The improvement in fuel consumption in 
the case quoted in Table III is very small, 
only 5 gr. per B.H.P.-hour (or about 2} 
per cent.) at full load and speed, but as a 
rule the saving is rather more substantial. 
In any case, the fuel consumption curve is 
flatter over the working range when the 
engine is pressure-charged, and this means 
that the engine is more economical for duties 
where the load fluctuates than is a naturally 
aspirated engine of the same top power. The 
improved fuel consumption per B.H.P.-hour 
is due not only to better combustion, but also 
to a higher mechanical efficiency, as the fric- 
tional losses do not go up in proportion to the 
power output. 

Two minor difficulties have been associated 
with exhaust gas pressure-charging in its 


is that of getting the extra fuel into the 
cylinders, particularly with engines operating 
over wide ranges of load and speed. In some 
conversion cases—that is, where the type 
model has been changed to incorporate 
pressure-charger—the injection pump and 
fuel valve have simply been arranged to give 
a longer period of injection. This is anythi 
but an unmitigated blessing, and it means 
that injection must begin earlier, and possibly 
the whole normal characteristics of the fuel 
injection and burning disturbed, because even 
a small alteration in the advance angle meang 
that injection begins under quite different 
conditions of air density and temperature in 
the cylinders. Naturally, it is conversions 
which cause most trouble in this direction, 
What is required is a bigger pump plunger 
and not a bigger rack movement, but, par. 
ticularly with the small high-speed engine, 
the cost of the injection equipment forms 
an appreciable part of the whole engine cost, 
and any great increase in pump size and cost 
will go some way to counterbalance the 
general advantage of increased power 
obtained by pressure-charging. The earlier 
the injection point, the greater the ignition 
lag; but the angle of advance of the injec. 
tion in the M.A.N. engine, whose cylinder 
pressure diagram is shown in Fig. 15, seems, 
at 39 deg. before top dead centre, to be pre- 
posterously early. 

The second difficulty experienced with 
certain pressure-charged railway installa- 
tions was that in early applications the brake 
horsepower and torque curves changed from 
the normal concave to the brake horsepower 
base to a shape convex to the base ; in other 
words, all the increase in power and torque 
was going in at the top end of the speed range, 
and the increase in torque and power over a 
most useful part of the speed range—from 
55-60 to 75-80 per cent. of top speed—was 
very little. Moreover, the torque curve 
lost that drooping characteristic which it 
needs for traction work. More recent investi- 
gations and experimental studies have enabled 
the output at lower speeds to be increased 
while still retaining the original pressure- 
charged output at top revolutions. The 
brake horsepower and torque curves now 
have the same form as those of naturally 
aspirated engines. This feature may prove 
to be of particular advantage with mecha- 
nical transmissions in tliat any appreciable 
increase in torque at low and medium speeds 
might involve fewer gear changes. 





application to railway oil engines. The first 


(To be continued) 








Institution of Mechanical Engineers 





yee annual general meeting of the Insti- 
tution of Mechanical Engineers was held 
last Friday, February 16th. The first business 
was the presentation of prizes. A list of 
prize-winners is included in our extracts from 
the annual report of the Council on page 156 
of this issue. The President then proposed 
the adoption of the annual report of the 
Council for 1944. In doing so he said it was 
a matter of regret to the Council that the 
stringency in paper supplies and the opera- 
tion, of the quota prevented them from pub- 
lishing with minimum delay in the “ Pro- 
ceedings” the many first-rate papers which 
they had received during the war years. 
They therefore embarked on a policy of 
issuing such papers in advance copy form, 
thus making them available to the members 





water in pressure-charged engines might be 





directly interested and to the technical Press. 


In order to assist in this objective, it had 
been necessary, to the Council’s regret, to 
reduce the issue of the “‘ Proceedings ” from 
ten to four times a year. 


ENGINEERS’ APPOINTMENTS BUREAU 


Mr. Robert J. Chalmers said that the report 
contained an announcement of a_ very 
unusual character, namely, the announce- 
ment of the formation of a Professional 
Engineers’ Appointments Bureau. He thought 
the reaction of the members generally must 
be to welcome such a Bureau. He was, how- 
ever, anxious, in view of the constitution and 
rules which had been framed for the Appoint- 
ments Bureau, lest when the profession 
stepped out of the frying-pan of Government 
control it should step into the fire of an auto- 
cratic and perhaps bureaucratic Bureau. He 
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did not know whether the meeting realised 
that the present was probably the last, as 
well as the first, occasion on which any body 
of members would have an opportunity of 
reviewing the policy and activities of the 
Bureau. There was another matter which 
seemed to him to be of very vital importance. 
All the members knew that from time to time 
certain employers asked and advertised for 
assistance of the kind that could be properly 
given only by a corporate member of the 
Institution, and offered a ridiculously low 
salary. In such a case, what could the 
Bureau do? It surely would not be a satis- 
factory professional Bureau if it accepted 
inquiries of that kind and sent candidates to 
the employer in question. On the other 
hand, if it did not, it was charged with the 
responsibility of settling what was a proper 
level of salary for a particular job. He 
suggested it was not proper that any function 
of that sort should be entrusted to a board 
which was not responsible or accountable to 
any body at all. He hoped that due con- 
sideration would be given to the possibility 
of amending the constitution of the new 
Bureau, so as to make the government of it 
representative and responsible, and he hoped 
it would be possible for suggestions to that 
end to be considered. 

The President asked the Council’s senior 
representative in the negotiations and their 
nominee on the governing board, Sir William 
Stanier, to comment on Mr. Chalmers’ 
remarks. 

Sir William Stanier said Mr. Chalmers 
might be quite right in considering that 
under democratic control the whole of the 
members ought to elect the Board of the 
Bureau, but that would be somewhat diffi- 
cult, as the Bureau was not an Institution 
activity under the actual umbrella of the 
Institution, but was something that the 
Council felt was needed owing to the various 
questions which had been raised at different 
times by young engineers and by employers. 
It was for that reason that the three Institu- 
tions felt that the time had come to enter 
into some sort of scheme which could not be 
financed by the Institutions themselves, but 
which could be put before the members of 
the Institutions to see whether it had their 
support. The indications were that it had 
a very considerable measure of support, 
particularly from the members of the Institu- 
tion, who seemed to consider that it was a 
worth-while project. He could assure Mr. 
Chalmers that what he had said would have 
the very careful consideration of the Board. 
He would personally see that Mr. Chalmers’ 
points were brought before the Board and 
given consideration. 

The annual report was adopted. 


BENEVOLENT FuND 


Mr. B. W. Pendred next made an appeal on 
behalf of the Benevolent Fund. He pointed 
out that even now, over thirty years after 
the Fund had been started, only 21 per 
cent. of the members of the Institution were 
also members of the Benevolent Fund. At 
the present moment the Fund had ample 
sums available to meet all demands upon it, 
but that was a purely temporary state of 
affairs. Owing to the war there was work 
available for everyone not physically incap- 
able of undertaking it. The Committee was 
looking forward and was making provision to 
meet, as far as it could, conditions that it 
foresaw would arise in the not very distant 
future. Not only would it have to help to 
support war-disabled men and war widows 
and orphans, but during the period when 
industry was returning to peacetime con- 
ditions there was bound to be a certain 


for the less fortunate members of the pro- 
fession, would mean need and distress. That 
help would be additional to that always 
accorded to the aged, to widows, in the educa- 
tion of orphans, and to those suffering pro- 


longed illness. Members of the Institution 
could help by becoming members of the Fund, 
by persuading others of the merits of the 
Fund, and by making donations to the Fund, 
however small—or, of course, however large. 


ELECTION oF CoUNCIL 


The Secretary announced the result of 
the ballot for the election of the Council, 
as follows :—President: Professor Andrew 
Robertson, F.R.S. Vice-Presidents: Mr. 
O. V. S. Bulleid, Mr. C. D. Gibb, C.B.E. 
Members of Council: Messrs. R. W. Bailey, 
8. F. Dorey, P. L. Jones, A. Roebuck, G. 
Varley, Professor Dempster Smith, and E. W. 
Greensmith (associate member). 

Dr. Ricardo, the retiring President, in- 
ducted Professor Andrew Robertson into the 
chair. The new President said that, whilst 
he was very conscious indeed of the high 
honour which had been conferred upon him, 
he was far more deeply conscious of his 
unworthiness to accept it and to be included 
in the long list of distinguished engineers 
who had been Presidents of the Institution, 
of whom not the least notable, both in 
achievement and fame, was the retiring 
President, Dr. Ricardo. In the long line of 
engineers who had occupied this distinguished 
office, there had been very few indeed who 
had been practising teachers of engineering 
and who had been appointed to the office 
whilst they were so practising. He recog- 
nised that that carried with it responsi- 
bilities, but he was sure it was an indication 
that the Institution now, as in the past, had 
the interests of the education of engineers 
very much at heart. 

Sir William Stanier, in proposing a vote of 
thanks to the retiring President, said it gave 
him the greatest pleasure to have the oppor- 
tunity of expressing the members’ apprecia- 
tion of the work which Dr. Ricardo had done 
for the Institution, particularly during the 
past year. 

Professor F. C. Lea seconded the vote of 
thanks, which was accorded by acclamation. 

A paper, entitled ‘‘The Variable-Pitch 
Marine Propeller,” by J. Lockwood Taylor, 
D.Sc., was then presented. An abstract is 
printed on page 158 of this issue. 


DIscussIONn 


Mr. Danvers remarked that in his.“ Sum- 
mary and Conclusions” the author said: 
“On the whole, the gains offered by the 
introduction of variable-pitch propellers to 
marine service, in the shape of fuel economy, 
maintenance of sea speed, and ease of 
handling, appear to be of a rather minor 
order, except perhaps for certain special 
types of ship.” He would suggest, however, 
that in the cases where only small percentage 
gains were obtained, which the author said 
were not to be disregarded, the other advan- 
tages should be carefully reviewed. For 
instance, in the case of steam turbine instal- 
lations the elimination of the need for the 
reverse turbine was important from the point 
of view of engine-room cost and space. There 
was also an advantage to be gained under 
emergency conditions’ from the improved 
time in reaching full astern thrust and from 
the fact that the variable-pitch propeller 
enabled far greater power to be available for 
reverse, as full ahead power could be used in 
reverse. That might be of considerable 
advantage in the case of ships running 
aground or in other emergency conditions. 
The reverse thrust could be applied very 





amount of dislocation, and that dislocation, 





quickly indeed. The time taken to obtain 





full reverse thrust would be of the order 
of five to seven seconds. 

The variable-pitch propeller would also 
show to advantage under conditions of load 
variation or weather conditions. The 
improved manceuvrability and _ control 
afforded by the variable-pitch propeller was 
a further asset, and the ability to change 
easily from small ahead to astern thrust, 
merely by the operation of a remote control 
on the bridge, appeared to be a real advantage 
when in congested waters, By interconnec- 
tion of the throttle and pitch controls, both 
power and pitch ahead and astern could be 
controlled from the bridge by a single lever. 
Although that appeared rather futuristic, 
the system was in use on other propulsive 
systems, and automatically relieved those 
in control of the need to select optimum 
engine conditions of speed and mean effective 
pressure. ‘ 

In diesel-engined installations the cost of 
the variable-pitch propeller was again offset 
by the elimination of the reverse camshaft 
mechanism. No clutch was required, as the 
engines could be started in zero propeller 
pitch. Further, the gains in fuel economy 
were definite, as was shown by the author’s 
curves. In the case of petrol-engined instal- 
lations, again reverse gears and clutches were 
eliminated. That had been proved on an 
actual variable-pitch installation in which 
reverse gear and clutch were not provided. 
Petrol-engined installation also showed con- 
siderable gains in efficiency under certain 
conditions, especially where the fixed-pitch 
propellers were designed for top speed. He 
considered that those advantages and others 
that he mentioned were not minor ones, and, 
in view of the cost reduction in the engine- 
room and engine-room staff, the variable- 
pitch propeller had many advantages and no 
disadvantages compared with the fixed-pitch 
propeller. The reduction in staff was 
obviously debatable, but the improved con- 
trol system possible with variable-pitch pro- 
pellers would appear to reduce engine-room 
control duties. 

The author referred to the inaccessibility 
of a vital piece of mechanism in the variable- 
pitch marine screw. That assumed a different 
aspect, however, if the mechanism was of a 
simple nature and was not subject to con- 
siderable wear and tear. The only real hub- 
sealing problem, as mentioned in the paper, 
lay where the blade roots entered the hub. 
There, again, only relatively low rates of 
turning were concerned, and, with the marked 
advances in sealing during the past few years, 
the problem could be successfully dealt with. 
Although the author mentioned that pitch- 
change loads were greater on marine screws 
than on air screws, the position was that the 
marine screw loads were quite reasonable 
from the point of view of practical con- 
siderations and could be handled without 
difficulty. A further point was that, from 
design considerations, there was no limit to 
the size of variable-pitch marine propellers ; 
in fact, the larger the size, the less the pro- 
blem, as blade loads for cases investigated 
showed proportionately smaller loads for the 
larger-size screws. 


Some PracticaAL CoNSIDERATIONS 


Major W. Gregson stated that far and 
away the most important factors were the 
questions of safety and reliability. Unless 
those requirements could be met with com- 
plete satisfaction, then any other potential 
virtues just went by the board. Would the 
various types of operational gear put forward 
with the designs shown by the author give 
positive satisfaction when manceuvring ? He 








(the speaker) believed that one design of the 
variable-pitch propeller had its operational 
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gear so arranged that if failure took place 
the blades were brought into the full-ahead 
position by means of a system of springs. 
Surely such a happening would result in 
disastrous effects if it occurred with a heavy 
ship, say, when she was being manceuvred 
into dock. The system of bridge control was 
all right for tugs and small craft, but offered 
great possibilities for trouble if applied to 
larger ships. It was much better to let the 
bridge give their signals by telegraph in the 
ordinary way, and let these be carried out 
by the engineers, as the latter knew just how 
to handle matters so as to get quick response 
to signals without damaging the machinery 
or propulsion gear. 

He felt that people who were not in close 
contact with the operation and running of 
ships did not quite appreciate how much pro- 
peller damage occurs during the life of a 
vessel. Among the chief causes are float- 
ing substances, particularly in docks and 
harbours, and again in close waters, such as 
the Suez Canal, and again with twin-screw 
vessels there is always the danger of hitting 
a dock or lock wall when moving in or out 
of a berth. Such incidents resulted in dis- 
torted, chipped, and even lost blades with 
the solid or built-up types of propeller; so 
with the variable-pitch propeller, where the 
shocks of such blows would be transmitted 
to the operating mechanism, it looked as if 
the complete unit would be put out of action 
by such mishaps. Judging by the illustra- 
tions in the paper, the seating arrangements 
for the blades demanded a limitation to 
three blades, which for equal propeller dia- 
meter meant a loss of surface compared with 
a four-bladed assembly. For a given power 
it looked as if either a greater diameter or a 
higher shaft speed was called for, and both 
were bad features, as the former called for 
more draught and the latter gave a lower 
propeller efficiency. 

Considering the application of the variable- 
pitch propeller to various types of prime 
movers, he thought this had to be 
assessed on the scores of its reaction to 
ship speed control at constant engine speed 
and astern working. With reciprocating 
engines—steam or oil—complete speed and 
manceuvring control was already available 
by simple and robust methods, and all large 
ocean-going motorships had ample air reser- 
voir capacity for meeting all requirements of 
manceuvring in close waters. With steam 
turbines, the modern conception of the astern 
turbine was simple, effective, and adequate, 
and, furthermore, the steam turbine had an 
excellent specific performance at shaft speeds 
from full power down to, say, half power ; 
t.e., within the range normally demanded at 
sea. Incidentally, both the author and the 
previous speaker had stressed the charac- 
teristic of full astern power given by the 
- variable-pitch propeller, forgetting that it 
was the torque that mattered in pulling up a 
ship, and here the turbine possessed excellent 
characteristics. The application of - the 
variable-pitch propeller did not, in the light 
of these remarks, appeal to the speaker for 
the three best-known types of merchant ship 
drive, but there still remained two potential 
applications where this development offered 
great attractions ; in fact, attractions of such 
moment that they in themselves justified 
much time and thought being spent in getting 
the variable-pitch propeller sufficiently per- 
fected mechanically to meet all requirements 
of sea-going practice. Those applications 
were in connection with electric drive, 
whether steam or oil engine, and the internal 
combustion turbine. In the case of the 
former, it was essential to use A.C. current 
for all except low powers, hence the main 
engines had to be controlled to vary the 


frequency for propeller motor speed control. 
That involved: the most complicated part of 
the detail of the whole control system. If the 
alternator could always be run at constant 
speed, with a synchronous motor of simplest 
type driving the propeller shaft at constant 
speed, then the electrically propelled ship 
had its machinery reduced to the simplest of 
arrangements and all auxiliary power could be 
bled from the main set, and so generated at 
maximum efficiency. In fact, such an 
arrangement should make the overall all-in 
consumption of the electrically driven vessel 
at least equal to that of the geared turbine 
drive as the saving in auxiliary consumption 
would counterbalance the increased trans- 
mission losses of the main drive compared 
with gearing. In the second case—the 
internal combustion turbine, which Major 
Gregson believed had an immediate future 
for medium powers at sea—the possibilities 
of the variable-pitch propeller held even 
greater attractions, as low-speed working on 
the turbine/compressor combination resulted 
in a heavy drop in efficiency and astern work- 
ing (unless electric drive was incorporated 
in the lay-out) offered very considerable 
complications and difficulties. 

Mr. W. L. Spence said that on the practical 
side anyone who took an interest in the 
variable-pitch propeller was at once con- 
fronted by an enormous amount of lack of 
confidence, which, in his opinion, was due 
totheextremely Meccano-like type of variable- 
pitch propeller that had been on the market 
for very many years. Its weakness had been 
perhaps less due to the mechanism than to a 
straining after microscopic hub diameters. 
There was no question at all that with small 
hub diameters there must be excessive load 
intensities, which would cause excessive wear 
in a very short time. One of the makers had 
written to him recently and said this: “In 
our opinion, all propellers having moving 
parts, including our own, suffer more or less 
from excessive wear, owing to the heavy 
loads.” But in the case of a propeller hub 
diameter approximating to 25 per cent. of the 
propeller diameter, he believed that there 
was no inevitable excess of load intensity. 
With regard to the applications of the 
variable-pitch propeller, he thought the best 
of all would be, as Major Gregson had said, in 
connection with electric transmission, espe- 
cially in the case of the multi-engined diesel 
ship, in connection with which the late 
President, Dr. Ricardo, had advocated the 
use of the variable-pitch propeller a good 
many years ago. 


PROPELLER MakeEr’s VIEW 


Dr. L. C. Burrill said that, as propeller 
makers, his firm had been interested in 
variable-pitch propellers for marine applica- 
tions for ten or twelve years. They had 
examined various mechanisms, and they had 
examined closely the advantages which were 
to be gained in efficiency, and their con- 
sidered opinion was that there was no appre- 
ciable gain in efficiency to be derived from 
fitting a variable-pitch propeller to an 
ordinary merchant ship. In that connection 
he had published some results in a paper read 
before the Institute of Marine Engineers 
about two years ago, where the efficiencies 
expected with increase in resistance and 
decrease in resistance and change of speed 
were all discussed, and the conclusion arrived 
at was that the maximum change that could 
be obtained with a reasonably well-designed 
propeller, assuming that the pitch could be 
changed at will by some form of magic, was 
about 4 per cent. If a mechanism was to be 
fitted inside a boss, it would be necessary to 
have a larger boss, and his firm’s experience 





showed that, even if there was no mechanism 


inside and there were loose blades, about 
4 to 5 per cent. in efficiency, and if the pro. 
peller was not well designed, probably 6 or 7 
per cent. in efficiency would be lost. There. 
fore, he would like to say that the only gain 
to be derived from the variable-pitch pro. 
peller was the ability to develop higher power 
at lower revolutions ; that was to say, once 
a fixed-pitch propeller had been fitted on 
ship, the revolutions which would accompany 
a certain power had been decided, but with a 
variable-pitch propeller the power could be 
increased at lower revolutions. Therefore 
the types of ship for which a variable-pitch 
propeller would be suitable were tugs and 
trawlers, motor-boats, because of the special. 
boosted petrol engine, and river and lake 
craft, where it was useful for manceuvrability, 


PRACTICAL EXPERIENCE 


Captain W. G. Cowland (member) said 
he had been associated to a certain extent 
with some variable-pitch propellers in petrol- 
engine craft about 120ft. long, doing about 
30 knots, and there were two points of 
interest in that connection. One was that 
the ship could not idle with the propeller 
at no pitch and stay put; it turned round in 
circles. The other point of interest was that 
in wartime the ships in question had to go 
to sea in rough weather, and with the 
variable-pitch propeller one could go as 
slowly as one wanted to do. That could not 
be done with a fixed-pitch propeller, and it 
was a very great advantage. 

Mr. F. J. Mayor recounted the experience 
which his firm had had with a reversible pro- 
peller over a period of seventeen years. 

The propeller in question was of Dutch 
design and make, and was fitted to one of 
the smallest of his company’s tugs. The 
object they had in view in adopting that pro- 
peller was principally reversing, to be able to 
go ahead and astern without reversing the 
engine. A river tug had to do an abnormal 
amount of manceuvring,. and that was 
usually accomplished by—(1) direct reversal 
of the engine, (2) reverse gears, (3) in the case 
of electric propulsion, reversal of the pro- 
pulsion motor. Incidentally, his company 
had all three types of vessels in its fleet. 
A reversible propeller rendered unnecessary 
the provision of a large capacity of compressed 
air, as required in No. (1), for manceuvring, 
together with its attendant compressors, &c. 
Reverse gears for samll powers were satis- 
factory, but were not so well adapted to larger 
horsepower. The reversible propeller in 
question had been in constant service on the 
Thames for seventeen years with a minimum 
of trouble, and it was still in excellent con- 
dition. He had considered the reversible 
propeller for his firm’s bigger vessels in 1925, 
but hesitated to fit the more powerful tugs 
with it, because of the possibility of damage 
to the propeller by fouling ropes and chains, 
&c. This firm has experienced very much 
trouble in that way with their ordinary pro- 
pellers. Only two mornings ago, in the 
entrance to one of the London docks, a 9ft. 
propeller had been broken off close to the roots. 

The present propeller was reversed by 
hand, but larger propellers were arranged to 
be reversed hydraulically. It was necessary 
to declutch the engine first, before attempt- 
ing to reverse. If that was not done, the 
propeller would take charge as soon as it 
passed the néutral position, and might cause 
injury to the man operating the reversing 
lever. In actual practice the propeller in 
question was not used to vary speed, that 
being done by means of the engine throttle, 
and reversal of the propeller was used solely 
for ahead and astern work, thereby eliminat- 
ing all compressed air with its attendant 





disadvantages for reversal purposes. 
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So veeeiilll 

Briefly, he thought a properly designed 
reversible propeller offered many advantages, 
always provided that the propeller itself 
could be kept free from damage. 

Dr. W. Ker Wilson said that during the 
last three or four years a Swedish firm had 
peen carrying out trials on a very big vessel 
fitted with a large propeller. He understood 
that in one respect the variable-pitch pro- 

lier had not proved to be so good as it was 
expected to be, namely, in the time for 
reversal. The ship did not manoeuvre to any 
startling extent better with the variable- 
pitch propeller than with the fixed-pitch 
propeller. 

The author replied shortly to the discus- 
sion, saying that the salient points that had 
emerged, he thought, were the suitability 
of variable-pitch propellers for electric drive, 
by which he presumed: was meant A.C. drive, 
where it was difficult to arrange speed varia- 
tion in the ordinary way, and, perhaps more 
important from the point of view of future 
development, the suitability of variable- 
pitch propellers for the internal combustion 
turbine. 








Institution of Metallurgists 





Tue following memorandum was circulated 
last week :— 


It is widely known that the formation of a 
professional body representative of metal- 
Jurgists in all branches has been under dis- 
cussion for some time. It is now evident that 
there is a strong demand for action in this 
direction, and accordingly we, the signatories 
to this announcement, have agreed to take the 
initiative in forming a professional ‘‘ Institution 
of Metallurgists.” 

The Institution will be registered as a com- 
pany limited by guarantee. The memorandum 
and articles of association have been drawn up 
and will be published as soon as they have been 
approved by the Board of Trade. Applications 
for membership will then be invited. 

Membership of the Institution will be con- 
fined to those who provide satisfactory evidence 
of professional competence, for which a high 
standard will be set. When necessary, candi- 
dates will be given opportunities of sitting for 
examinations, but adequate experience in one 
or more branches of metallurgy will be essential. 

One of the objects included in the memo- 
randum of association reads as follows :— 


“To promote in every possible way the 
interests of and to maintain and increase the 
status and prestige of metallurgists and to 
encourage scientists whose main interests lie 

' in metallurgy to become and to designate 
themselves ‘ metallurgists.’ ”’ 


Power is also taken to advance the study of 
metallurgy, to promote the better education of 
metallurgists, to maintain a register of qualified 
members, “‘to adopt any lawful means con- 
ducive to the setting up and maintenance of a 
high standard of professional conduct amongst 
metallurgists,” and to collaborate with existing 
professional and scientific institutions, including 
especially the Iron and Steel Institute and the 
Institute of Metals. 

The Iron and Steel Institute and the Institute 
of Metals have given valuable assistance in 
forming this new body. Their Councils 
addressed the initial invitation to take the legal 
steps necessary to form the Institution to eleven 
of the undersigned, who, acting on a suggestion 
made in this invitation, co-opted the remainder 
of the signatories ; in doing so they aimed at 
ensuring that the Institution’s first Council 
should be representative of as many interests 
and districts as possible. 

The two Institutes have agreed to give secre- 
tarial assistance and to provide accommodation. 
This offer has been gratefully accepted, and in 
the early stages especially this assistance will 
be of great value, but no long-term arrangement 
has been made. The Institutes also generously 
offered to pay or contribute towards the forma- 





tion expenses of the Institution. We expect 
that it will be within the means, as we are sure 
it would be the wish, of members of the new 
Institution to be financially independent fro 
the beginning. 

We are convinced that the three organisations 
will continue the association begun in so 
auspicious &@ manner, so that together they may 
form @ group which, without overlapping, will 
collaborate in the advance of the science of 
metallurgy and to the benefit of metallurgists. 

We, as the first Council of the Institution of 
Metallurgists, are, under the articles of associa- 
tion, due to retire at the annual meeting in 1946. 
Future Councils will be elected by the members 
themselves, and it will be for such Councils to 
ascertain and carry out the wishes of the body 
of members in regard to conditions of member- 
ship, subscriptions, and all activities of the new 
Institution. : 

A further announcement will be issued 
soon as possible and will include information on 
steps to be taken by those who wish to become 
members. 

We hope that this proposal to form a pro- 
fessional Institution will receive wide support 
from metallurgists throughout the country. 

(Signed) W. E. Atxrs, J. H. ANDREW, 
G. Westrey Austin, G. L. Barmtzy, W. Barr, 
W. F. Brazener, H. H. Burton, E. W. 
Cotspeck, Maurice Coox, W. J. DaAwson, 
E. Grecory, Roosevett Grirrirus, W. T. 
Grirritus, R. A. Hacxerne, J. L. Haveuton, 
J. E. Hurst, J. W. JEnxrn, J. Srnciarm Kerr, 
R. Matuer, H. Moors, A. J. Murpuy, H. 
O’Neni, R. Serieman, C. J. SMIvTHELLS, 
H. Surron, F. C. THompson. 

4, Grosvenor Gardens, London, 8.W.1, 

February 8th, 1945. 








Port of London and the 
Invasion of Europe. 


Tue Port of London played a considerable 
part in launching the D-day a of invasion 
ships and the subsequent build-up at the 
beachheads and at the prefabricated port of 
Arromanches. From the beginning of the 
operation up to August 3lst, 1944, there were 
loaded and dispatched from the Port of London 
personnel of the B.L.A., over 311,000 ; vehicles, 
over 123,400; general stores, including 
ammunition, over 666,000 tons. 

Only a short period was allowed to the port 
for the preparation of its great task, and its 
accomplishment is all the more remarkable 
when it is realised that the working of com- 
mercial ships in the port was proceeding simul- 
taneously. The operational task involved the 
loading of approximately 2000 ships—coasters, 
ocean-going ships, L.S.T.s (landing ship tanks), 
and other types. Practically the whole of the 
operation was carried out at the docks of the 
Port of London Authority, a few of the 
‘invasion ships ”’ being dealt with at riverside 
wharves. The tidal conditions on the Thames 
rendered necessary very fine calculation and 
organisation for docking and undocking of the 
fleet of vessels in order to avoid delay and 
confusion. Special “‘hards’’ for L.S.T.s had 
be constructed and marshalling areas for vehicles 
prepared in the docks, as well as special access 
to some of the docks. 

Preliminary organisation required the close 
collaboration of the Army, Navy, and Air 
Force with the Port of London Authority. 
London dockers worked enthusiatically during 
the worst period of the day and night flying 
bomb assault, handling astonishing tonnages 
daily to keep pace with the finely cut time- 
table. Congestion on the railways and at the 
exchange sidings had to be avoided, as the bulk 
of the war supplies and materials poured into 
the docks on the railways from all over the 
country. During the period to August 3lst, 
1944, 62,000 wagons were dealt with. Normally 
barge and road transport are primarily con- 
cerned with the movement of traffic to and from 
the Port of London, so that‘although craft were 
extensively employed, the big switch to move- 
ment in by rail presented special problems, 


which were successfully met by the Port' 1944 





Authority’s railway department. To carry out 
the operation special arrangements had to be 
made to organise the dock pilots in the port and 
also river and sea, pilots. 

The launching of the invasion armada from 
the Port of London was made more difficult 
because during the national emergency period 
of 1940 and 1941 a large amount of equipment, 
including many cranes, railway equipment, 
craft, tugs, &c., were acquired by the military 
authorities or loaned to other ports, inade- 
quately equipped for the abnormal traffic they 
were suddenly called upon to handle and which 
could not be returned or replaced. Many 
skilled dockers, including 1200 members of the 
Port Authority’s supervisory and permanent 
staff, are serving with the Forces. Simul- 
taneously, the port was completing the con- 
struction and dispatch of many of the units 
destined to form the prefabricated port of 
Arromanches, of which London was responsible 
for 75 per cent. of the concrete construction 
work, 








Aim High But Have Your 
Gun Loaded* 


“* Arm high ” is a good motto, but you won’t 
hit anything unless you have something to 
shoot with. 

This statement reminds me of a “ quickie ” 
concerning & hunter and a lunatic. The moron 
came across the hunter just as the latter had 
shot a bird, which was dropping to the ground. 
“Why waste the ammunition?” he asked. 
‘* The fall would have killed him anyway.” 

Now, of course, you who read this and I who 
write it do not fall into this simple-minded 
category. We expect to have to work for our 
meals and not have them drop to us from the 
sky without effort. But, unfortunately, there 
are many who, although they should know 
better, have been led to believe in the existence 
of a post-war Santa Claus. 

It is quite natural that this should be so. 
In the distorted economy of war there are quite 
a few manufacturers who are turning out hand- 
some i statements, but whose abilities 
would not enable them to earn a dime in a state 
of normal competition. Likewise, there are a 
considerable number of workers taking home fat 
envelopes whose qualifications as producers 
would not ordinarily earn them standing room in 
a well-managed factory. 

These people may be to blame for being what 
they are, but not for being where they are. 
Nature is responsible for the first, but war 
demands for the latter. And politicians and 
other demagogues, as well as a number of mis- 
called economists, are responsible for making 
them think that they can stay where they are 
and even get more for less. 

The employer, who has, almost in spite of 
himself, seen his plant and his business double 
or quadruple in size and earnings. during the 
past few years, is likely to take personal credit 
for the accomplishment, whereas the actual 
reason is Government credit. And the employee 
who listens to the Washington pronouncement 
of “jobs for everybody ” naturally sees him- 
self in the job he now has with the same pay or 
even better. 

What is going to happen to these “lame 
duck’? employers and workers when the 
crutches that support them are removed ? 

Great expectations are fine if you are willing 
to work for them. But they cannot be attained 
and maintained in a bottle-fed economy with 
the United States Treasury acting as the milk- 
man. In industry they must be earned indi- 
vidually through constantly increasing efficiency 
and productivity. 

We can have good jobs for everybody able 
and willing to work in our post-war world if 
we get our thinking straight, and take two steps 
in the right direction. One of these is for our 
largest employer—Government—to set the 
example of efficiency and economy in the 
administration of its post-war affairs. The 
other is for our labour unions to recognise 
individual productivity as the basis for priority. 








* By J. H. van Deventer, in Iron Age, December 21st, 
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twenty out of twenty-eight have been 
° of destroyed. 

F rench Railway Position Four of the largest repair shops cannot be 

used for locomotive repairs and some fifteen 
(From our own Correspondent) others cannot be used for the repair of trucks 
and carriages. The serious point here is that 
points, many of the latter having been blown|damaged rolling stock which could be 
Pants, February Sth. up by the Germans during their 1944 retreat. | operated if it were repaired cannot be dealt 


fees present position of the French railways} By June 25th, 1940, no more than| With because there are no shops available. 


is far graver than it was in 1940, after | 180 kiloms. of line had been destroyed, as well Route Sroox 
the advance of the Germans. Then a large|as 542 bridges and viaducts, 43 signal-boxes 
part of the country was left untouched.|and points. The day after liberation in 1944 
German bombardments were not very severe,| France was able to count 3000 kiloms. of 
while the destruction of bridges and installa-|line destroyed, 2000 bridges and viaducts, 
tions carried out by French engineers during |300 signal-boxes, and 8450 various other 


In August, 1939, the 8.N.C.F. possessed in 
all some 17,058 locomotives. Of these, 
15,805 were in good condition and 1253 in 
bad condition. During the German occupa. 
tion this figure was slowly reduced both by 
usage, German requisitioning, and bombard. 
ment. Germany had taken some 44/4 
engines by the end of 1943, and at that date 
the 8.N.C.F. actually -possessed 10,000 loco. 
motives, of which 8500 were in good con. 
dition. During the first six months of 1944 
the Germans handed back 1500 locomotives, 
so that by July, 1944, France had 11,500 
locomotives, but the war had swept over part 
of the country by this time and Allied bomb. 
ing had become severe, so the actual number 
of locomotives at the disposal of the S.N.C.F. 
amounted to no more than 5500. 

The months of August and September 
were, of course, very serious for the railways. 
The Germans grabbed some 700 locomotives 
in good condition (200 of these were re- 
captured in Belgium) and destroyed hundreds 
of others. The destruction was always 
carried out by experts. Boilers, cylinders, 
and chassis were generally very badly 
damaged. By the end of September—that is, 
by the day of complete liberation—France 
had about 11,000 locomotives, but of these 
no more than 2900 were really any good. In 
sum, the Germans had knocked out a good 
8000 machines. 


DEPoTs AND REpatR SHOPS 


We have already seen that the repair 
Siibdiacialiniss \stidinaaiien \teetianaoeioet Mamenaaione shops ‘are in no position to deal with these 
. broken-down locomotives. Here, however, 

are a few details which are worth noting. Of 


the retreat were, for the most part, planned) installations. Ofnineteen important marshal-| ninety-two important depéts and _ shops, 
to cut communications, but not destroy them. | ling yards, thirteen could not be used at all.|thirty-six are in working order. Out of 

On the contrary, the Allied campaign was} These yards will have to be entirely recon-|seventy-six medium shops some fifty-one can 
aimed at destruction—for very good reasons, | structed. Out of ninety-two important loco-|still be used. Of the eight great locomotive 
of course—but there can be no denying that| motive depéts, eighteen are completely|repair shops only three remain, those at 
this destruction has caused France to suffer | destroyed and twenty-seven gravely damaged. | Epernay, Oullins, and Perigueux. The most 
pitifully. Important railway  stations,| Of the seventy-six medium depéts, seven are | important and the most modern at Sotteville- 
marshalling yards, repair shops, and locomo-| completely destroyed and eighteen badly | Quatre-Mares is almost completely destroyed 
tive depdts have been wiped right out, as well| damaged. In all, some 50 per cent. of the|and can scarcely carry out more than 15 per 
as bridges and viaducts, signal-boxes and|depéts are not usable, while in the north!cent. of its normal repairs. The Germans 
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TESTING TEMPORARY REPAIR OF ORLEANS RAILWAY BRIDGE 
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destroyed some 1500 machine tools poet 
by the railways out of 11,000, besides either 
destroying or removing important parts, 
materials, and other necessities for the repair 
of locomotives. For example, out of eighty- 
four locomotive lifting cranes, twenty-eight 
were destroyed and twenty-six carried off to 


Germany. 
TRUCKS 

With regard to trucks, the position is as 
follows :—Before the war the S.N.C.F. 
possessed about 460,000 goods trucks. By 
the autumn of 1944 there remained about 
160,000, to which must be added 70,000 
German wagons abandoned by the enemy. 
This makes a total of 230,000 trucks, but 
from this total some 74,000 damaged trucks 
must be deducted, out of which no more than 
64,000 will be worth repairing. 

Finally there remains a word to be written 
about the destruction of bridges, &c. The 
figures have already been given, but it is 
nevertheless necessary to add that by 
December last 1570 damaged bridges and 
viaducts were beingused. Thisrepair achieve- 
ment is due to a remarkable plan of recon- 
struction ; for destruction was serious in many 
instances. For example, the bridge at 
Orleans hada breach 280 m. long. This bridge, 
which was: built between 1843 and 1848, had 
arches with a span of 24-2 m. It stood upon 
fourteen piers, supported from the bed of the 
Loire by foundations 4 m. in thickness. The 
complete length of the bridge was 419 m. 
This bridge is now being used again. In 
November last year the Maintenon viaduct 
was repaired. This masonry structure is 
322 m. long with thirty-two arches of 7-90 m. 
span and a centres distance of 10 m. between 
the piers. In 1944 it was a favourite target 
for the R.A.F., and no fewer than twenty out 
of its thirty-two arches were destroyed. The 
work of reconstruction was considered urgent 
and carried out with remarkable speed. 

All this enabled the Allies to make use of 
the railway network within months of the 
liberation of France. But there is very much 
more to be done. It will take a long time 
before the French network is anything like 
its former self. 








Future of British 
Agriculture* 
By A. P. YOUNGT 


THE agricultural industry was in its heyday 
of prosperity from 1850 to 1874, when the peak 
was reached. The scientific use of fertilisers 


The 


‘began around 1850, and as illustrating what 


good can come from scientific methods it is of 
interest to record that the wheat production 
increased from 20 to 30 bushels per acre in that 
twenty years from 1850 to 1870, an increase of 
soil productivity of 50 per cent. or at the rate of 
24 per cent. per annum. But after passing the 
peak year 1874 the agricultural population fell 
by about 300,000 to just under 1,000,000 
workers at the start of this century. In the five 
years preceding 1914 the United Kingdom pro- 
duced 42 per cent. of the food it consumed, 
measured in calories. It grew 20 per cent. of the 
wheat consumed. In 1914 the agricultural 
population wes 1,300,000 workers, which rose 
to 1,500,000 workers in 1919. The proportion 
of agricultural workers to total workers was 
only 7 per cert. In 1820 it was about 25 per 
cent. At the present moment the proportion 
is probably less than 7 per cent. Compare this 
with the figures for some other industvial 
countries in the years preceding this war. 
British agriculture has a great future if it 
wills it and deserves it. Tt has proved its worth 
during this war. Arable land has increased 
from 12,000,000 to 18,000,000 acres, and 
* From an address to the Engineering Industries 


Association in London on Wednesday, February 7th. 
+ Manager, B.T.H. Rugby works, 





whereas at the outbreak of war we were only 
40 per cent. self-sufficient in food, we are now 
70 per cent. self-sufficient. A truly remarkable 
achievement, because the labour force has not 
increased to any great extent. It has been done 
by increasing productivity, through improved 
mechanisation and more efficient methods. By 
continuing and amplifying this policy more 
earnestly than ever before in the post-war years 
British agriculture should win through to a 
better future. 

It is estimated that the output per man in 
food values has increased by 60 per cent. during 
the war period as compared with a 5 per cent. 
increase in Germany. The productivity here is 
now estimated to be nearly three times that of 
the German agricultural worker: The extended 
use of the machine has aided us, and in doing 

Proportion of working 


population engaged in 
Country. agriculture. 

‘er cent 
France 38-3 
Denmark ... 34-8 
Germany ... 30-5 
Holland bee’ oes SOM 
Belgium... . ser. ont, See 


so points the way to further progress in the 
post-war years. In 1943 it was estimated that 
we had 150,000 tractors, as compared ‘with 
55,000 at the outbreak of war. Also, no less 
than 1,175,000 tractor implements, as com- 
pared with 200,000 at the end of 1939. 

The future of our export trade will influence 
the future of British agriculture for a funda- 
mental reason. One of the probiems to be 
solved in the post-war years in the realms of 
international trade is that of securing a balance 
between the exports and the imports from each 
of the national units participating in this trade. 
Unless imports are truly balanced by exports 
then credit balances will be built up in those 
countries whose imports are in excess of their 
exports, and these can only be liquidated by 
exporting money which may not always be 
possible. 

In the three years 1936-38, before the 
outbreak of this war, the average imports into 
this country amounted to £866,000,000 per 
annum. Nearly half of this represented food 
imports at an average of £405,000,000 per 
annum. Some £240,000,000 was represented 
by the imports of raw materials necessary for 
feeding our manufacturing industries. Looking 
to the post-war years, if we are going to main- 
tain, as we must, full employment along the 
whole industrial front, then it is to be expected 
that the imports of raw materials will increase 
beyond the level reached in pre-war years by 
possibly 50 per cent. To facilitate the problem 
of expanding our exports to a point where they 
will truly balance the imports it would clearly 
be desirable to reduce the imports of food, and 
at @ guess I would say that we might reasonably 
aim at bringing food imports down to 30 per 
cent. of our total consumption, as compared 
with approximately 60 per cent. obtaining 
before the outbreak of war. 

From the standpoint of securing an economic 
balance in our international trade in the post- 
war years, it is therefore desirable to reduce our 
imports of food and thus give impetus to the 
healthy growth of our agricultural industry. 
We all hope and pray that when peace comes 
war will be truly outlawed for many genera- 
tions; but should this not happen, then the 
expansion of our agricultural industry in the way 
visualised would strengthen our power to deal 
with such a crisis. We must remember also that 
our past policy of dependence on foreign 
countries for the bulk of our food supplies was 
formulated in an era when we were isolated and 
insulated from Europe by a sea barrier. The 
spectacular rise of air power has changed all 
that, which gives added point to my contention. 
The Minister of Agriculture stated at the end 
of 1943 that the turnover of British agriculture 
was then around £575,000,000 to £600,000,000. 
The implementation of a policy of full employ- 
ment in the post-war. years, to which this and 
any future Government is committed, would 
therefore establish a condition where the turn- 


be maintained around its present level. The 
nature of the production would. no doubt 
change, because we are not fundamentally a 





over of the agricultural industry would at least | speech 





adumbrated would be in the direction of the 
industry supplying greater quantities of the 
so-called protective foods and at the same time 
improving the quality and lowering the cost of 
production. 


EQUIPMENT AND WorxInG ConDITIONS 


The sound management principle of providing 
the best productive equipment and the best 
working conditions (embracing accident pre- 
vention) portends very considerable capital 
expenditure in the post-war years. There 
should be a ten-year plan to cover this, and I 
cannot see how the State can avoid taking a 
hand in the rehabilitation and mechanisation 
of this vital key industry with which the safety 
of our very lives and our mental and physical 
well-being are so closely interlinked. The agri- 
cultural industry has suffered in the past from 
a low turnover in relation to the total capital 
investment in land (the greatest component), 
livestock, feeding materials, and mechanisms. 

In pre-war years reliable figures which I have 
seen show that it took the agricultural industry 
approximately five years to turn over its total 
capital investment. No industrial enterprise 
could operate successfully under such con- 
ditions. One way of correcting this is to expand 
output to a much higher level through increased 
productivity, and another way by more rapid 
depreciation of the implements of production, 
which becomes possible with improved efficiency 
and larger profits. 

All this means spending money. It has 
been estimated by a competent authority 
that some £1000 million need to be spent 
on: agriculture in capital goods during the 
next decade. If electrical mechanisation is the 
guiding principle, as I think it must be, then a 
@ large part of this capital expenditure would 
be on electrical appliances already standardised 
and on others yet to be devised to meet new 
needs which become clear as our knowledge 
increases and new ideas begin to fructify. 

New capital expenditure would be in four 
main directions :— 

(a) An efficient water supply on tap all the 
time for farmhouse, cottage, and all farm 
buildings. This is of fundamental importance. 
Lack of water is still one of the farmer’s 
greatest handicaps. Legislation should be 
introduced giving him statutory power to 
obtain this service from a water supply 
undertaking, where it is practicable to do 
so. Where this is not possible, electric pump- 
ing equipment installed to use local water 
resources, whether on or in the ground, will 
generally solve the problem. 

(6) New cottages for the agricultural 
operatives, and the modernisation of many 
existing cottages where this is practicable. 
It has been estimated that some 250,000 
new cottages will be needed in the next ten 
years, 6} per cent. of the total number of new 
houses which are covered by the plan to 
rebuild Britain. 

(c) New farm buildings and the modernisa- 
tion of existing buildings where this is prac- 
ticable. Water, electric light, and power 
should be made available in all of these, just 
as in @ modern factory building. Heating 
and ventilation should also be provided 
where necessary ; cheap electric power would 
facilitate this. 

(d) New productive mechanisms, such as 
tractors, automatic planting and picking 
machines, milking machines, motor lorries, 
milk sterilisers, and various mechanical and 
electrical appliances, already available or 
yet to be devised. 

These necessary improvements will place a 
steady demand on the services of the engineering 
and building industries for some years to come. 
I am sure I voice the feelings of the members 
of the Engineering Industries Association when 
I say they will respond to the call with alacrity 
and enthusiasm, in a true spirit of fellowship, 
recognising the great truth so wisely expounded 
by Mr. Tom Williams, Joint Parliamentary 

to the Ministry of Agriculture, in a 
delivered to the Liverpool Luncheon 
Club eight days ago, that “‘ There is no clear 
line of demarcation betweeh agriculture and 
industry. They aré essential to each other as 





wheat-growing country, and the expansion 


the Army, Navy, arid Air Force in wartime.” 
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A SHINING EXAMPLE 


Homan affairs are subject to such varia- 
tions that it is always possible to find 
examples to support any line of argument. 
Thus, one party may make a good case 
against patent monopolies by stressing the 
fact that they are occasionally used in 
restraint of progress, whilst the opposite 
party may expound the good they have done 
by encouraging invention and by publishing 
discoveries. The pendulum swings back- 
wards and forwards between extremes of this 
kind at different periods, according to the 
spirit of the age. A few years ago, to con- 
tinue our example, there was public clamour 
for facilitating the taking out of patents ; 


2 | opposite. 


now it is being asserted that the granting of 
patents should be tightened up and that 
everything that smells of monopoly should be 
destroyed root and branch. 

We mention this objection to picking 
examples in support of arguments to pro- 
tect ourselves against the darts of critics. 
Everything in connection with collieries and 
colliery owners opens the floodgates of con- 
tention, and such has been the stream of con- 
demnation that the public has come to believe 
that the whole coal-getting business is rotten 
from top to bottom. It is pleasant, therefore, 
to turn to a case which is diametrically 
At the ordinary general meeting 
of the Bolsover Colliery Company to-day 
(Friday, February 23rd), Mr. N. B. Brooks 
will present a statement which has already 
been circulated. In it he tells the share- 
holders that for ‘‘ the fifth year in succession 
the company’s output was substantially 
greater than in any pre-war year’’; that, 
despite all difficulties, cleaning and grading 
of coal has been maintained at a high 
standard; that a scheme of considerable 
magnitude has been in preparation for some 
time for increasing the efficiency of the four 
Nottinghamshire collieries of the company ; 
and that ‘“ although these four collieries are 
our most modern producing units, and were 
equipped with the most up-to-date machin- 


2lery at the commencement of the war, full 


advantage is to be taken of new ideas and 
developments which have taken place since 
that date, both in this country, in America, 
and elsewhere.” On the matter of American 
machinery, Mr. Brooks says roundly that “ it 
is a complete fallacy to imagine that it can 
be generally introduced and operated success- 
fully in British collieries.” He employs the 
same arguments as Sir Richard Redmayne 
did a few months ago in these columns to 
show where the fallacy lies. Actually, the 
deep, hard seam at Bolsover does present suit- 
able conditions for American methods, and 
there they are already being used, whilst a 
further installation is almost ready to start 
work at Rufford. As an offset to this intro- 
duction of American machines it is satisfac- 
tory to learn that an all-British combined 
coal cutter and loader is proving its worth, 
and is to be adopted more widely as circum- 
stances permit. 

It may, as we have recognised, be said 
that one has no right to pick a star turn such 
as the Bolsover company to support an 
argument. But surely this tale of progress 
and enterprise does point a moral. It does 
show that private enterprise is quite capable 
of attaining the highest efficiency, and that 
where conditions permit the most modern 
methods are adopted. And Bolsover is not 
alone ; there are other collieries in the king- 
dom that are as advanced as circumstances 
allow. We must wait for the report of the 
Commission of experts who are now examin- 
ing the whole problem to learn whether these 
good examples are so rare as to be unrepre- 
sentative or whether the proportion of badly 
run collieries is, as the critics aver, danger- 
ously high. But whatever the answer may 
be, one fact cannot be avoided. However 
good the equipment of a colliery may be, 
however progressive the management, effi- 
ciency and maximum output will still depend 
upon the colliery operatives. It will be 
useless to fit out collieries in the most perfect 





manner at great expense if a disinclination to 


work underground increases. The vital ques. 
tion of the future may be not how to equip 
and manage mines, but how to find enough 
people to operate them. 


The Principles of Scientific Argument 

THERE are three clearly distinguisable 
methods by means of which a scientific argy. 
ment may be pursued. The first is the 
arithmetical. Users of this method employ 
a few sets of numerical data applicable to the 
problem under discussion, and by calcula. 
tion from them seek to establish the trend 
of the general solution of the problem. This 
procedure can be, and frequently is, danger. 
ously misleading. It involves arguing from 
the particular to the general, a process rightly 
condemned by logicians on the ground that 
the conclusions reached may be purely acci. 
dental results of the particular selected data, 
The method is additionally to be distrusted 
because with a little ingenuity an exponent 
of it can nearly always choose his initial data 
in such a way that they will lead to a result 
supporting the conclusion he favours. 

The second method is argument by analogy. 
When a complex problem is presented to 
many people, there is a natural tendency for 
them to transfer the argument on to a basis 
with which they are already familiar or which 
seems to facilitate the play of their reasoning 
abilities. This form of argument is more 
subtly dangerous and harder to combat than 
the first, and can quickly lead away from the 
original problem into a discussion of innu- 
merable, non-essential side issues. The pre- 
requisite to any argument by analogy is the 
establishment of the soundness of the 
analogy. To be helpful it must be simpler or 
more amenable to reasoning than the original 
problem. No analogy can be accepted as 
sound until it has been shown that the process 
of simplification has not resulted in the omis- 
sion of factors vitally affecting the original 
problem, and has not introduced others 
extraneous to it. If these requirements are 
fulfilled, there remains to be established agree- 
ment as to the solution of the analogy. Quite 
frequently that solution itself provides a 
subject of dispute, and evokes a second sub- 
sidiary analogy. And so on the argument will 
proceed, lengthening indefinitely, like a con- 
tinued fraction, and getting farther and 
farther away from resemblance to the original 
problem. Of one particularly common form 
of analogy we must be especially wary. As 
human beings, we are prone to extrapolate 
what we know or feel to be true concerning 
our own bodies into the field of inanimate 
mechanics. It is always unwise to debate a 
mechanical problem by way of an animate 


be a machine, but if it is, it certainly is 
vastly more complicated in its structure and 
operation than any machine ever built by an 
engineer. Physiologists are still probing the 
nature of the internal processes of the human 
body. So far, they have not‘esolved whether 
or in what way those processes obey Newton’s 
laws or the laws of thermodynamics. Both 
on the score of simplicity and because of the 
existence of a known solution, the human 
body fails to fulfil the requirements of 
a satisfactory analogy for a mechanical 
problem. 

The third method of scientific argument is 
by way of first principles. This method is 





sound if soundly used. In essence, it is the 





analogy. The living body may or may not © 
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first, OF arithmetical, method carried to the 
extreme. First principles—not excluding 
the Jaws of motion or the conservation of 
energy—are merely deductions drawn from 
not a few, but from innumerable particular 
numerical examples. Faith in them rests on 
two facts: throughout many years of con- 
tinuous application no instance has been 
discovered which contradicts them; and 
they present us with a self-consistent picture 
of the working of mechanical nature. We 
ean therefore agree without discussion that 
they are not founded upon accidental results 
of the particular data employed in their 
establishment. In some cases argument by 
way of first principles presents stark diffi- 
culties. In many others, however, this 
method greatly economises time and mental 
energy. Its adoption, in effect, transfers 
much of the labour which we would otherwise 
have to undertake to our ancestors. The first 
principles of physical science which they 
established by prolonged observation and 
painstaking experiments are tools fashioned 
ready for our use. They cut quickly and 
cleanly to the core of many problems. They 
ignore irrelevancies and short circuit much 
painful calculation. If the method of argu- 
ment by first principles has a fault, it lies 
in the fact that sometimes it presents us at 
one step with the final truth in a naked state. 
It gives us the correct answer to the problem, 
but may leave obscure the intermediate 
reasons for its truth. If the exponent of the 
method of first principles is to bring con- 
viction to the arithmetician and the analogist 
he may at times find himself compelled to 
retrace the ground step by step back from the 
solution to the original problem. On occa- 
sion he will find it an exercise valuable to 
himself. When time serves or when the 
occasion requires it, he should not be content 
with a machine-made answer, but should 
analyse and expand the hidden stages on 
which its truth reposes. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE ENGINEER AND THE NATION’S 
MONEY 


Str,—Mr. Anthony Vickers’ paper under the 
above heading, from which you gave extracts 
in your issue of February 2nd, contains two 
points which promote the following suggestion, 
not in any way conflicting with the views 
originally expressed. 

I refer, first, to the sentence, ‘‘ The two main 
factors which I suggest are not fully realised even 
to-day are the influence of the machine, first, 
on the volume of production, and secondly, on 
the value of money.”’ It is, possibly, this lack 
of realisation of the influence of the machine 
which may at the same time obscure the best 
application of the greater productive power of 
the machine in the industrial and economic 
structure. : 

The potential benefit will be realised, and 
will, in fact, become cumulative only provided 
that any saving achieved by the machine 
through greater output, reduced labour cost, or 
other cause, is applied proportionally :— 

(a) To reduce the selling price to the con- 
sumer of the completed product, and so 
increase the income range to which that pro- 
duct is available. 


thus increasing the purchasing power of the 
individual worker. 
(c) To create new outlets for any labour 
displaced by the machine and so prevent 
them becoming unemployed. 
In the second place, I refer to the suggestion 
in the original article that new money be 
injected into circulation, under Government 
direction, for the production of housing, pen- 
sions, education, communications, Service pay, 
land reclamation, &c., so maintaining a constant 
value of money. 
If the very considerable influence of all 
machines is financially applied as suggested 
above, this in itself will inject new money by 
increasing wages and purchasing power, and 
will therefore assist in counterbalancing the 
greater output, at the same time having reper- 
cussions in rendering necessary to some degree 
such items as additional communications and 
land reclamation, which have been suggested 
as artificial means of injecting money, and at 
the same time providing a definite contribution 
towards raising the general standard of living. 
G. S. AMBROSE. 
Sutton Courtenay, February 14th. 





FOREIGN TRADE 


Sm,—As Mr. Schubeler points out in his 
letter published in THE ENGINEER of February 
9th, our export trade after the war will depend 
largely on our representatives abroad, and he 
rightly stresses the importance of a good under- 
standing of foreign languages and psychology. 

In this connection we should remember that 
whilst languages have remained comparatively 
unaltered, there has been a considerable change 
in what we understand by the psychology of 
most countries, particularly those which have 
suffered enemy occupation. 

It is most probable that the officials and busi- 
ness executives, with whom we shall have to 
deal, will be very different from those we knew 
before the war, and our representatives will 
need not merely a travelled outlook, but an 
entirely new conception of the countries with 
which we hope to trade. 

This new conception will undoubtedly come 
most easily to those who have taken a keen 
interest in foreign affairs and in current political 
ideas. 

There has been a tendency in the past for 
engineers to regard politics and the study of 
society as entirely outside their province, and 
such interests were frequently disadvantageous 
to engineers seeking positions as representatives 
in foreign territories. 

Let us hope that in the future our manu- 
facturers will encourage their representatives 
in overseas markets to study sympathetically 
the social and political problems of their pros- 
pective customers, in order to build a founda- 
tion of friendly understanding -which is so 
essential for the maintenance of successful com- 
mercial relations. J. F. Amor. 
Manchester, February 16th. 








Sixty Years Ago 


Locu KaTRINE AND GLASGOW 


In 1855 the Water Commissioners of Glasgow 
obtained an Act authorising them to draw upon 
Loch Katrine ‘as an additional source of supply. 
For that purpose they were empowered to raise 
the level of the loch 4ft. above and to draw it 
down 3ft. below the previous summer level. 
The Act gave them permission to draw 50 
million gallons per day from the loch as thus 
adjusted. To bring the water to the city, the 
Commissioners constructed an aqueduct, partly 
of siphon pipes and partly of tunnels through 
the hard rock. The tunnel walls were left 





(6) To give a general increase in wages, 


for repair necessitated by the solvent action of 
the very pure water on the mortar used in some 
parts of the aqueduct, resulted in the average 
annual flow being reduced to a maximum of 
42 million gallons per day. By 1885 the increase 
in the demand for water had risen to a point 
such that if it continued at the same rate the 
limit of the supply would be reached in three - 
years’ time. To meet the situation, the Com- 
missioners, acting on the advice of their water 
engineer, Mr. J. M. Gale, sought fresh parlia- 
mentary powers to obtain an additional supply 
of 60 million gallons per day by a further raising 
of the level of the loch. The scheme, outlined 
in our issue of February 20th, 1885, was mainly 
to consist of raising the level of the loch by an 
additional 5ft., and to increase the flow into it by 
damming up Loch Arklet. That loch lies high 
up in the hills between Loch Katrine and Loch 
Lomond, and drained into Loch Lomond. Under 
Mr. Gale’s scheme, its level was to be raised 
25ft. and its waters deflected into Loch Katrine. 
The scheme also included the construction of a 
second aqueduct. It was not known, we said, 
what opposition there would be to the Bill, but 
if there were any it would probably come from 
eavilling ratepayers or zealcus lovers of natural 
scenery.... The Commissioners duly got 
their Act. The raising of the level of Loch 
Katrine has reduced the size of Ellen’s Isle and 
caused the Silver Strand to shrink to a thin 
strip. At Loch Arklet the reputed house of 
Helen Macgregor, Rob Roy’s wife, has been 
submerged. Otherwise the scheme has had 
very little effect on the natural interests and 
charm of one of Scotland’s most beautiful parts. 








The Chamber of Shipping 
Report 


THE annual report of the Chamber of Shipping 
of the United Kingdom was presented at the 
sixty-eighth annual meeting on Thursday, 
February 22nd. It pays a tribute to the work 
of the Ministry of War Transport, which, under 
the able leadership of Lord Leathers, is per- 
forming its task with outstanding efficiency. 
Not less credit should be given, it says, to the 
War Shipping Administration in the United 
States. Recalling the grievous losses of the 
early days of the Battle of the Atlantic, which 
were for the most part suffered before the 
shortage of naval escorts and the lack of 
adequate air cover were made good, these, it 
points out, have been partially replaced. The 
Chamber is of opinion that the shipping avail- 
able to-day constitutes an unbalanced world 
Mercantile Marine, both as regards the propor- 
tions of tonnage under different flags, and as 
regards the types of vessels. In particular, 
there is a marked shortage of specialised tonnage 
and an overwhelming preponderance of standard 
tramps, mainly under the American flag. Such 
@ fleet, it holds, is thoroughly unsuited to the 
requirements of peace. The great and vital 
part played by the Merchant Navy in the 
continental invasion of June last is recalled. 
The shipping industry is, the report continues, 
heartily in accord with any well-conceived 
policy of full employment. Shipowners want 
to see their ships and their masters, their officers 
and crews fully employed, and it follows that 
any system which reduces enforced idleness to a 
minimum, whether of men or ships, will be 
welcomed by them as helping to bring about 
continuity of employment and the best obtain- 
able conditions which are the joint aim of 
shipowners and seafarers. Prosperity, the 
report says, can only be obtained by. work, 
mutual co-operation, and the expansion of 
internal and external trade, in all of which.the 
shipping industry is. vitally interested. Other 
sections of the report deal with the disposal of 
surplus tonnage and the reconditioning of ships. 
A special committee has been set up in the 
Ministry of War Tr. rt under the inde- 
pendent chairmanship of Sir Philip D’Ambru- 
menil, the Deputy Chairman of Lloyd’s, to 
examine the complex problem of reconditioning, 
and representatives of the shipping industry 
have already had informal discussions with the 





rough, and that fact, combined with stoppages 
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40,000-KW TURBO-ALTERNATOR AT EARLEY 
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POWER STATION 





Karley Power Station 


No. I 


E recently had the opportunity to visit the 

Earley power station of the Central Electri- 
city Board. This station has been built during 
the war and is now undergoing extension. Its 
ultimate capacity will be 120,000 kW. It is 
unusual in that it is the only station in the 
country built and owned by the Central Elec- 
tricity Board. By arrangement, Edmundsons 
Electricity Corporation, Ltd., operates the 
staticn on behalf of the Board. The decision to 
construct a new power station in the Reading 
district as part of a programme of war 
emergency generating plant was made in July, 
1940. Speed of construction was the primary 
consideration and importance was also attached 
to simplicity and economy in the use of 
materials ; the station was to be designed for 
two-shift operation. A site adjacent to the 
existing grid sub-station, the G.W.R. main 
line, and the River Thames was obtained. The 
Electricity Supply Commission of South Africa 
made available to the Central Electricity Board 
the 40,000-kW turbo-alternator and three 
200,000 Ib. per hour pulverised fuel-fired boilers, 
which were then being manufactured for use at 
Congella. The boiler design, however, had to 
be considerably modified to suit the coal to be 
supplied at Earley. Thanks to this public- 
spirited action and to rapid construction on 
site, the station was begun on January Ist, 
1941, and went into commercial service at the 
beginning of December, 1942, 7.e., just under 
two years, notwithstanding that during this 
period difficulties with regard to supplies of 
Jabour and material were at their height. In 
1942 it was decided to extend the station by 
installing a second 40,000-kW set and two 
200,000 lb. per hour boilers, and this extension 
is now nearing completion. Work has just com- 
menced on the final extension, planned for 
commissioning in 1946, comprising a third 
40,000-kW set and the sixth and seventh boilers. 
The ultimate capacity of the station will there- 
fore be 120,000 kW, with 1,400,000 lb. per 
hour of boiler plant. The consulting engineers 
responsible for the design and construction of 
the station are Messrs. Merz and McLellan, for 
whom Sir Alexander Gibb and Partners acted 
in connection with the civil engineering work. 





Messrs. Farmer and Dark advised on archi- 
tectural features. 


GENERAL DESIGN 


The site of the station is between the River 
Thames and the G.W.R. main line and it is 
arranged with the turbine-house facing the 
river and the boiler-house facing the railway. 
Between the boiler-house and the railway is the 
coal storage area. Particular emphasis was laid 
on economy in the use of structural steel in the 
buildings, although they were to comply fully 
with accepted standards of construction to 
resist bomb blast and splinters. The turbo- 
alternator sets were placed longitudinally in 
the turbine-house, and the boilers were arranged 
in @ single row parallel to the turbine-house 
with the bunkers at a low level on the turbine- 
house side. The electrostatic precipitators 
were placed behind the boiler-house at ground 
level; this resulted in light boiler-house steel- 
work and reduced the overall height of the 
station, which was considered important from 
the point of view of aerial attack. 

The turbine-house and boiler-house base- 
ments are both at ground level with a railway 
track entering the turbine-house loading bay 
at the “ permanent ”’ end of the station. The 
basement height is 25ft. and a common operating 
floor level is maintained in the turbine-house 
and boiler-house. The turbine-house is served 
by @ 100-ton electric crane. The feed pumps 
and feed heaters are accommodated in the 
turbine-house adjacent to the boiler-house 
partition wall and the auxiliary switchgear is 
housed in an annexe at the opposite side of the 
turbine-house. At ground level in this annexe 
and arranged in separate cells with one side 
open to the outside atmosphere are the auxiliary 
transformers. The circulating water pumps 
are accommodated in a separate house beyond 
the auxiliary switchgear annexe. The office 
block and stores, &c., are at the ‘‘ permanent ” 
end of the turbine-house and annexe, and the 
ash plant, cil lighting up plant and water 
softener are similarly disposed at the end of the 
boiler-house. The opposite end of the station 
was left free for extension. 

Foundations throughout are of mass con- 


crete, no piling being required. The buildings 
are of steelframe construction with brick filling. 
For reasons of economy in labour and materials, 
the internal finish and decoration of the station 
has been postponed until after the war. 


TurRBO-ALTERNATOR PLANT 


The generating plant consists of two 
40,000-kW turbo-alternator sets, one of which 
is still in course of erection. The leading 
particulars are given in Table I. There will 
ultimately be three such sets. 


TaBLE I.—Particulars of Turbo- Alternators 


Maximum continuous rating, kW.. 40,000 
Economic rating, kW «-- 32,000 
Steam pressure at stop valv e, Ib. per 
square inch gauge. Pe 
Steam A ean at stop ‘valve, 
deg. F 
Vacuum = exhaust flange at E. R., 
SE Maesis cae aes ; ; 28-7 
(Bar. 30) 
Final feed temperature af E.R., “» deg. 
Fah. 340 
33,000 
0-85 
3,000 


Generating voltage, volts 
Power factor - : 


FS) , t.p.m. 
Condenser surface, square feet 30,000 
Circulating water quantity, g.p.m.... 20,000 


The first machine was intended to operate 
with @ circulating water inlet temperature of 
72 deg. Fah. in South Africa and the turbine 
was designed for a vacuum of 28-5in. Hg. at 
economical load. Although the normal circu- 
lating water temperature at Earley is 55 deg. 
Fah., the turbine could not, without drastic 
redesign, take full advantage of this lower 
temperature. It could, however, run at 
28-7in. Hg., which could be attained with a 
smaller condenser surface and smaller water 
quantity, and, as the circulating pumps were 
not taken over with the set, an economy was 
effected by omitting a proportion of the tubes 
and installling smaller pumps. The subsequent 
machines are duplicates of the first. 

The turbines are two-cylinder tandem reaction 
machines with a double exhaust low-pressure 
cylinder. There are thirty-six stages in the 
high-pressure cylinder and six in the low- 
pressure cylinder. Stainless iron blading is 
used, except at the exhaust end, where it is of 
mild steel with erosion-resisting shields. The 
high-pressure cylinder is supported at the 
steam inlet end on a pedestal fixed to the 
foundations, and axial expansion at the exhaust 
end is provided for by Muntz metal plates 
between the supporting feet and brackets on 





the low-pressure exhaust casing. The support- 
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feet are arranged near the horizontal centre 
line of the turbine to allow the cylinder to 
expand concentrically ina radial direction. The 
jow-pressure cylinder is located at the exhaust 
casing adjacent to the high-pressure cylinder, 
and expansion takes place towards the alter- 
nator. ‘The high-pressure and low-pressure 
jurbine shafts and the alternator rotor each 


on the high-pressure cylinder. Heater drains 
are cascaded to the condenser. An automatic 
bypass valve diverts feed water from all three 
high-pressure heaters in the event of an 
abnormal rise of water level in the steam space 
of any one heater. There are two bled steam 





evaporators, jointly capable of evaporating 
4 per cent. of make-up water and designed to 





HIGH - PRESSURE FEED HEATERS 


have separate Michell thrust blocks, and are 
coupled by claw type flexible couplings. The 
machine has a separate steam chest containing 
a combined stop and emergency valve, a 
governing valve admitting steam to the inlet 
end of the high-pressure cylinder for loads up 
to 32,000 kW, and a second governing valve 
admitting steam to the overload belt for higher 
loads. 

A single worm-driven shaft operates the 
governor and two gear type oil pumps operating 
at 70 lb. per square inch and 20 |b. per square 
inch for governor relay operation and lubrica- 
tion respectively. The emergency steam-driven 
oil pump is also of duplex type. Motor-driven 
barring gear is fitted, together with motor- 
driven high-pressure jacking and low-pressure 
flushing pumps. In addition to the normal 
speed governor and an emergency governor 
with two trip bolts, there are two vacuum 
controls. The first progressively closes the 
governor valves as the vacuum falls below 
15in. and the second trips the emergency valve 
if the condenser pressure rises to 2]b. per 
square inch above atmosphere. The atmo- 
spheric exhaust valve is 10in. diameter. Pro- 
vision is made for turbine blade washing, a 
small connection being provided to enable a 
regulated quantity of water to be introduced 
into the main steam supply after the isolating 
valve, with the machine running at slow speed. 


CONDENSER AND AUXILIARIES 


The double-flow low-pressure cylinder 
exhausts into a single two-pass surface con- 
denser, having Admiralty mixture tubes with 
ferrules at both ends. The first’ machine has 
4 quick-starting ejector and a two-stage running 
ejector. The remaining sets will also have a 
standby running ejector. Duplicate 100 per 
cent. motor-driven vertical-spindle extraction 
pumps deliver the condensate through the 
ejéctor coolers, drain cooler, and the single low- 
pressure feed heater to the boiler feed pump 
suction main. The temperature at this point 
is 194 deg. Fah. at M.C.R.’ The feed temperature 
is further raised to 366 deg. Fah. at M.C.R. by 
three high-pressure heaters on the discharge 
side of the feed pumps, making four stages of 
feed heating in all. The low-pressure heater 
tapping is on the low-pressure cylinder of the 





turbine and the remaining three tappings are 


operate on the pressure and temperature differ- 
ence across the two highest bled steam tappings, 
the second high-pressure heater acting as 
vapour condenser. The low-pressure heater 
and evaporators are at basement level and the 
high-pressure heaters are above the turbine 
floor level. Controls are grouped in valve desks 


The surge tanks, which normally ride on the 
feed system between the drain cooler and low- 
pressure heater, are of 9000 gallons capacity 
for each set and are enclosed in housings on the 
turbine-house roof. Any excess of evaporated 
make-up over surge tank capacity spills into a 
27,500-gallon reserve feed tank at a lower level 
outside the station, and can re-enter the system 
via the condenser for de-aeration or be pumped 
ditect to the surge tank in emergency. Prior 
to evaporation the river water used for make-up 
is softened to about 3 deg. of hardness in a 
Kennicott lime and soda softener. For each 
set there are two river water and two softened 
water storage tanks on the boiler-house roof, 
each of 9000 gallons capacity. Tank level 
indicators are grouped at turbine floor level. 


ALTERNATOR 


The alternator generates direct at the 
switching voltage of 33 kV and is capable of 
i continuously at any load up to 
40,000 kW with any wattless output between 
24,790 R.kVA lagging and 14,100 R.KVA 
leading, the inlet temperature of the cooling air 
being 40 deg. Cent. The rotor current at 
maximum load and 0-85 lagging power factor 
is 300 amperes and the main exciter is rated for 
450 amperes at a maximum voltage of 500. A 
pilot exciter is fitted to give stable excitation 
over the whole range. The stator winding is of 
the concentric conductor type, in which the 
outer conductors form the first one-third of each 
phase commencing at the neutral point, the 
inner conductors the middle third, and the bull 
conductors the last third of the winding ending 
at the line terminals. The rotor is a one-piece 
forging. The stator, without end shields, &c., 
is the heaviest single item in the station, 
weighing 97 tons. The air cooling system is a 
closed circuit with circulating water cooler and 
two separate motor-driven fans, each capable 
of supplying sufficient air for operation at 
economic load. The cooling water is main- 
tained below atmospheric pressure, so that any 
leakage is of air outwards and not water 
inwards. 
CrecuLtaTiInc WATER SysTEM 
Circulating water is drawn from the River 





Thames and flows by gravity along an open 





BOILER FEED PUMPS 


adjacent to the turbine gauge board for ease of 
operation. The feed pumps are on turbine floor 
level and comprise two motor-driven pumps and 
one steam-driven stand by pump for the first 
set, and one motor and one steam pump for the 
second set. All are Weir pumps of 100 per 
cent. capacity for one turbo-alternator set, and 
are designed for a total pressure of 850 Ib. per 





square inch. 


channel from the river bank to the pump-house 
outside the main buildings. A boom is provided 
at the river intake to exclude floating débris, 
and there are rotating self-cleaning band screens 
at the pump-house end. For each turbo- 
alternator set there is a single vertical-spindle 
axial-flow pump of 22,000 gallons per minute 
capacity. Water discharged from the con- 
densers is led by a short run of cast iron piping 
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half a mile downstream from the intake. 


ELECTRICAL EQUIPMENT 


There is no main switchgear in the power 
station, as the sets are switched at the grid sub- 
station on the opposite side of the railway. The 
main 33-kV generator switchgear is of the hori- 
zontal draw-out metal-clad compound-filled 
type, having a rupturing capacity of 500 MVA. 
The generators are normally controlled from 
the operating room at the sub-station, where 


are mounted the control desk, instruments, 
relays, motoring equipment, and voltage regu- 


lator. An emergency control panel is provided 


in the turbine-house. Protection comprises 


Merz Price protection for the alternator, and 


earth leakage protection for the direct-con- 
nected unit auxiliary transformer, backed up by 


separate over-current relays with a high setting 


on alternator and transformer. Operation of 
any of these relays trips the main circuit 
breaker, the field suppression switch, the 
emergency steam stop valve, and the 3-3-kV 
circuit breaker on the secondary side of the 
transformer. The protective system for the 





TURBINE INSTRUMENT PANEL 


sub-station bus-bars trips only the main 
circuit breaker, leaving the machine running 
normally and carrying its own auxiliaries, 
ready for re-paralleling after the external fault 
has been cleared. , 

The design of the auxiliary power system is 
based on the principle of sectionalisation, with 
several separate sources of supply. Each turbo- 
alternator set has a 3000-kVA, 33/3-3-kV unit 
transformer solidly connected to its terminals, 
and in addition there are two 5000-kVA, 
33/3-3-kV station transformers, which are 
teed off the 33-kV side of 132/33-kV trans- 
formers at the grid sub-station. Each of these 
transformers feeds a separate section of the 
3°3-kV auxiliary switchboard, and, whilst 
paralleling is possible when starting up and 
changing over supplies, the section switches are 
normally open. Each unit transformer carries 
the essential auxiliaries of its associated set 
and two boilers, and the remaining general 
auxiliaries are supplied in groups from the 
station transformers. The major turbine 
auxiliaries are supplied at 3-3 kV and the 
smaller motors and boiler auxiliaries at 400 volts. 

The 3-3-kV switchgear is of the air-break 
draw-out type, electrically operated and of. the 
75 MVA rupturing capacity. The 400-volt gear 
is generally similar, but is of 25 MVA or 
15 MVA rupturing capacity and electrically or 
hand operated according to the duty. The 
boiler switchboards are housed in separate 
chambers between the boiler-house and pre- 
cipitators, and the remaining auxiliary boards 
are in separate sections of the electrical annexe. 


to a seal pit adjoining the pump-house, giving 
siphonic recovery of head at all times, and thence 
it flows by gravity through buried reinforced 
concrete culverts to the river discharge about 








mounted in the turbine - house. 


with the third set. 


the electrical annexe. 


tion of an earth fault and tripping in the even: 


the associated boiler transformer. 
(To be continued) 








Institution of Mechanical 
Engineers: Annual Report* 


GENERAL REVIEW OF THE INSTITUTION 
ACTIVITIES 


of mechanical engineers, the Institution has 
continued its steady progress, and in most 
respects the satisfactory records of the preced- 
_|ing year have been passed. The increase in 
membership is again notable, at a net figure of 
2102 for all classes, and it is interesting to com- 
pare this with the figures for the previous few 
years, namely, 1943, 1528; 1942, 1038; and 
1941, 613. The increase in the number of 
graduates and students was 1358 in the year, 
which greatly exceeds the increase in any 
previous year. 


NaTIONAL SERVICE 


the demand for engineering personnel. 


requirements for development and other post- 
war work are now the subject of closer con- 
sideration, it cannot be said that the tide has 
yet reached the turn. A significant feature is 
the growing interest which is being shown in 
engineering opportunities in the Dominions and 
foreign countries. 
It is of interest to note that a number of 
young mechanical engineers are being directed, 
on completion of their technical training, into 
Government service. Some of these young men 
are thus denied the possibility of obtaining the 
practical training which is essential for their 
full development, and it is to be hoped that 
after the war facilities will be available to enable 
them to make up for this deprivation. There 
has been a steady flow of the younger members 
into the technical branches of the Fighting 
Services, and it can be said that, in general, 
technical personnel is properly utilised in the 
national interest. Any case of unsuitable 
utilisation of a member’s services which comes 
to light is taken up with the Government 
Department concerned. 

During the year the Central Register of the 
Ministry of Labour and National Service has 
continued to enlist the co-operation of the 
Institution in checking the qualifications of 
applicants for admission to the Central Register, 
not only in respect of membership of the Insti- 
tion, but also in respect of the possession of 
National Certificates in Mechanical Engineer- 
ing. Assistance has also been afforded to various 
other Government Departments, as well as to 
the India Office and the Crown Agents for the 
Colonies, and contact with the War Office has 
continued to be particularly close in respect of 
the Corps of Royal Electrical and Mechanical 
Engineers, in which so many members are 
serving. 

AWARDS FO! PAPERS 


The following awards have been made by the 
Council :-— 


The Thomas Hawksley Gold Medal; acvom- 
panied by a premium to the value of £10, to 





Auxiliary 
switchgear operation is by a 110-volt, 400- 
ampere-hour battery, which will be duplicated 


The boiler transformers are situated below 
the precipitators and the remaining trans- 
formers in open-sided cells at ground level in 
Auxiliary motors are of 
the squirrel-cage type wherever possible and with 
minor exceptions protection is limited to indica- 


of a phase-to-phase fault, motor overload and 
under-voltage protection being excluded. Each 
boiler is treated as a unit and a fault on any 
of its auxiliaries trips out the 3-3-kV supply to 


Despite the ever-increasing demands of the 
war, in its sixth year, on the time and resources 


The changing conditions in industry, due to 
the progress of the war, have been reflected in 
The 
decline in demand, reported last year, has con- 
tinued in respect of war work, and, though 





E. Orowan, Dr.-Ing., for his paper on “Th 
Calculation of Roll Pressure in Hot and Cold 
Flat Rolling.” 

The George Stephenson Prize, to the value 
£30, accompanied by a bronze plaque, to Pry, 
fessor G. V. Lomonossoff, Dr.-Ing., MI 
Mech. E., and Captain George Lomonogsog 
R.E.M.E., for their paper on “ Condensing 
Locomotives.” 

The Dugald Clerk Prize, to the value of $)5 
t | accompanied by a certificate bearing the sea] 
of the Institution, to H. W. Puttick, yy 
Mech. E., for his paper on “ Diesel Traction 
the North-Western Railway (India).” 

Water Arbitration Prize, to the value of £26 
accompanied by certificates bearing the seal gf 
the Institution, in equal sums to J. S. Blair 
B.Se., M.I. Mech. E., for his paper on “Con. 
trolling Pipe Line Surges by Means of 4j, 
Vessels,” and to A. M. Binnie, M.A., MI 
Mech. E., for his paper on “ Protective Air 
Vessels for Rising Pipe Lines.” 

The Starley Premium, to the value of £2, 
accompanied by a certificate bearing the seq] 
of the Institution, to J. L. Daniels, BSo,, 
M.I. Mech. E., for his-paper on “‘ Moulding Plant 
for Plastics.” 

The Herbert Akroyd Stuart Prize, to the 
value of £25, accompanied by a certificate bear. 
ing the seal of the Institution, to Captain J, 
Morris, B.A., for his paper on ‘‘ Coupled Engine 
Torsional and Propeller Flexural Vibrations,” 
Thomas Lowe Gray Prizes, accompanied by 
certificates bearing the seal of the Institution, 
as follows :—To the value of £25 to F, Koenigs. 
berger, Dipl.-Ing., A.M.I. Mech. E., for his 
paper on “ The Application of Fabricated Con. 
struction to Machine Design ”’; to the value 
of £15 to F. O. L. Chorlton, M.I. Mech. E., for 
his paper on “ The Double-Beat Throttle Valve 
end its Relation to Governing.” 

T. Bernard Hall Prizes, accompanied by 
certificates bearing the seal of the Institution, 
as follows :—To the value of £17 to L. Fox, 
D.Phil., and R. V. Southwell, M.A., Hon. LL.D., 
M.I. Mech. E., F.R.S., for their paper ‘“‘ On the 
Stresses in Hooks, and their Determination by 
Relaxation Methods”; and to the value of 
£12 to W. F. Harlow, Wh.Ex., A.M.I. Mech. E., 
for his paper on ‘Causes of High Dewpoint 
Temperatures in Boiler Flue Gases.”’ 

Prizes were also awarded for papers read 
before the Graduates’ Sections. 


JAMES Watt INTERNATIONAL MEDAL 


The Council has awarded the 1945 James 
Watt International Medal to Dr. F. W. Lan- 
chester, LL.D., F.R.S., Hon. M.I. Mech. E., in 
recognition of his outstanding contributions to 
the art and science of mechanical engineering. 


PROFESSIONAL ENGINEERS’ APPOINTMENTS 
BuREAU 


A number of meetings were held during the 
year between representatives of the Institution, 
of the Civil Engineers’ Appointments Board, 
and of the Institution of Electrical Engineers to 
discuss the formation of a Professional Engi- 
neers’ Appointments Bureau, which would have 
as its objects the introduction of members of the 
three Institutions to prospective employers and 
that of enabling employers to obtain properly 
qualified professional staff. The desirability of 
such a bureau, to come into being immediately 
on the conclusion of hostilities, was imme- 
diately apparent, but certain difficulties were 
discovered, principally those which do not 
expressly permit the Institutions to expend 
their own funds in other than specially defined 
ways. Accordingly, it was agreed that the 
Bureau should be an entity separate from the 
Institutions and financially self-supporting. It 
will be necessary to secure funds to cover the 
initial expenses and these should be forth- 
coming from members and from engineering 
firms to which special appeals for subscriptions 
have been issued. It is considered that outside 
support may be necessary during the first ten 
years of its existence, which may well prove 
difficult, but after that registration and other 
fees should provide a sufficient income to make 
the Bureau self-supporting. It is proposed that 
the Bureau shall be administered by a board 
consisting of members and officers nominated 








Control panels for the 3-3-kV boards are 


* Extract. Report presented and adopted February 
16th. 
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tions, and that three Committees, appointed 
by the Board and similarly constituted, shall 
supervise the engagement of members in civil, 
mechanical, and electrical engineering respec- 
tively. 

INVENTIONS AND RESEARCH 


Inventions.—The Committee has again been 
able to forward a number of inventions of a 
military character, received from members, to 
the appropriate Government Departments. 

Cutting Tools: Sub-Committee on Carbide 
Tools.—During the past year research has been 
conducted to investigate the mechanism of tool 
yibration when machining mild steel. The work 
was carried out with carbide tools on a 10in. 
centre lathe lent by the Ministry of Supply at 
the Trafford Park works of the Metropolitan- 
Vickers Electrical Company, which very gener- 
ously defrayed all the costs involved. 

It was found that “‘ chatter ’’ may result from 
self-induced or from forced vibration. The 
former is @ function of the cutting properties of 
the metal and the sharpness of the tool, while 
the latter depends on the interference of the 
tool with the surface cut during previous revolu- 
tions. Limitations due to cutting speed, tool 
frequency, and tool sharpness were found to 
exist, vibration rarely being observed at low 
cutting speed, high tool frequency, or with a 
freshly lapped tool. The amplitude of vibra- 
tion appeared to be independent of the depth of 
cut, and reached a limiting value close to that 
which makes the maximum vibrational velocity 
equal to the cutting speed. 

The self-inductive influence results from the 
decrease in cutting force which accompanies an 
increase in cutting speed, and becomes more 
powerful as the wear of the tool point progresses. 
Forced vibration occurs with small feeds and the 
phasing of the vibration produces an orderly 
arrangement of the surface waves which results 
in “ chatter ’’ patterns on the metal. 

A report embodying the findings of the above 
investigation has been prepared and is in course 
of publication. The Chairman of the Sub- 
Committee is Mr. J. M. Newton, B.Sc., M.I. 
Mech. E., and the reporter, under whose direct 
supervision the work was conducted, was Dr. 
R. N. Arnold, M.I. Mech. E., now Professor of 
Engineering at University College, Swansea. 

High-Duty Cast Irons for General Engineering 
Purposes.—The work of the Committee under 
the chairmanship of Professor A. L. Mellanby, 
D.8c., LL.D., Hon. M.I. Mech. E., has con- 
tinued at the British Cast Iron Research Asso- 
ciation under the supervision of Mr. J. G. 
Pearce, M.Sc., M.I. Mech. E. (reporter). 

During the year work on the acicular cast 
irons has continued. These are complex alloy 
cast irons characterised by an acicular or needle- 
like structure and having mechanical pro- 
perties in excess of the best high-duty engineer- 
ing irons previously known. They have tensile 
strengths within the range 25-45 tons per square 
inch, and, by comparison, greatly increased 
resistance to impact or shock. Their essential 
constituent is molybdenum, with either nickel 
or copper, or both. The investigation in pro- 
gress has established the most suitable propor- 
tions of these elements and the undesirability of 
phosphorus and chromium. As ‘the structure 
depends upon rate of cooling, mainly governed 
by thickness of casting as well as composition, 
it is necessary to control the composition with 
respect to casting section, and these irons 
respond well to low-temperature heat treatment 
which is comparatively simple to apply in 


_ practice. 


The work has progressed to the stage at 
which optimum compositions have been worked 
out, and it is proposed to complete the work by 
determining a range of engineering properties 
on commercially made material for inclusion 
in @ report. 

Pressure Vessels and Piping Research Com- 
mittee-—This Committee, under the chairman- 
ship of Dr. 8. F. Dorey, Wh.Ex., M.I. Mech. E., 
Member of Council, acts as a link between the 
Institution and the Institute of Welding. 

Researches in University Laboratories: Uni- 
versity of Manchester.—Investigations into the 
flow of fluids through granular beds have been 
continued, and three papers based on the results 


results indicate that over a wide range of con- 
ditions a single law holds for both liquids and 
gases. There is considerable evidence that for 
flow at high and low Reynolds numbers the 
resistance coefficient suffers but small devia- 
tions from the mean value, but for intermediate 
values of Reynolds number, corresponding to 
transition between streamline and turbulent 
flow, the deviations are wide—the greatest 
deviation amounting to about 70 per cent. of 
the. absolute value of the coefficient. Curves, 
based on the work of many investigators, have 
been obtained, from which the frequency of 
occurrence of deviations of various magnitudes, 


for flow in the transition range, may be read off. 
Tentative relationship between the resistance 
to flow of beds of spherical and of particles of 
other shapes have been obtained, and it is hoped 
to start an investigation to relate the flow resist- 
ance of beds of packings, such as are used in 
scrubbing towers, with the resistance of spherical 
material in order to confirm these suggested 
relationships. An investigation to relate the 
resistance to flow of a bed of consolidated 
material to the amount of bonding material 
present is in progress, the beds consisting. of 





sand bonded by known volumes of paraffin 
wax. . 








No. II1—(Continued from 


| ge the purpose of estimating operating 
costs the following basic assumptions have 
been made :— 

Utilisation of aircraft ... 

Useful life of aircraft ... 

Economic cruising speed 

(500 B.H.P. per engine) 144 m.p.h. 

Fuel and Oil.—The fuel consumption is based 
on 0-426 lb. per B.H.P.-hour with an allowance 
of 40 gallons for taxi-ing, take-off, and climbing 
to cruising altitude. The actual fuel consumed 
under these three heads will vary between 
20 gallons and 40 gallons, depending upon 
circumstances. The oil consumption is based 
on | gallon to 20 gallons of fuel with an allow- 
ance of 1 gallon for take-off. Fuel is assumed 
to cost 1s. 6d. per gallon and oil 5s. per gallon. 
In calculating the pay load, 60 per cent. reserve 


3,000 hours per annum 
5 years 


Specification and Operating 


Specification 
All-up weight 30,000 Ib. 
Tare weight of air- 
craft 18,455 Ib. 
eden 400 ib. 
Disposable load... 11,145 Ib. 
Engines ... see Bristol new ‘‘ Perseus ” 
T.O. power 1175 B.H.P. per engine 
Span 98ft. 
Length ... ... ... 68ft. 4in. 
Height (over fin) ... 21ft. Sin. 
Wing area “ 1405 square feet 
Wing loading... a, ks 21-3 lb. per square foot 
Take-off to clear 50ft.: 
Concrete runway 650 yards 
Unprepared ground ... 700 yards 
Rate ofclimb ... ... 900ft. per minute 
Cruising height 5000ft. 
Cruising speeds : 
500 B.H.P. per engine (42 
per cent. T.O. power) .... 144 m.p.h. 
600 B.H.P. per engine (51 
per cent. T.O. power) .... 158 m.p.h. 
700 B.H.P. per engine (60 
per cent. T.O. power) .... 170 m.p.h. 
Stalling speed ... ... ... 67 m.p.h. 
Landing from 650ft. (at 
27,500 Ib.) ... ss ee 760 yards 


of fuel is allowed over the estimated block still- 
air consumption. 

Insurance.—Insurance of the aircraft has 
been assumed to cost 10 per cent. per annum of 
the original cost, and of the crew £5 per cent. of 
their pay. These estimates are thought to be 
conservative. 

Maintenance of Airframe.—Detailed state- 
ments have been prepared of the time required 
for daily, minor, intermediate, and major 
inspections of the airframe and with due allow- 
ance for “snags.” It is estimated that the 
labour required will not exceed one man-hour 
per aircraft-hour flown for a fleet of ten aircraft. 
In addition to actual time on the aircraft, how- 
ever, allowance must be made for a proportion 
of idle time and for supervision, stores, &c., and 
it is therefore estimated that the cost per air- 
craft-hour flown would approximate to 5s. 
Normal wear and tear of the aircraft—.e., 
excluding damage which would be recoverable, 


The Bristol “ Freighter ’’ Aircraft 


page 138, February 16th) 


trical equipment, and minor fittings. Pro- 
vision is therefore included in the estimate for 
four sets of tyres per annum (£200) and £300 
for miscellaneous replacements, which is equiva- 
lent to 3s. 4d. per aircraft-hour flown. 
Maintenance of Engines.—Inspection of 
engines during service would be confined to 
normal daily inspection with a sparking plug, 
magneto, and filter examination at 100-hour 
periods. The power plants would be removed 
for overhaul every 600 hours coincident with 
alternate major airframe overhauls. The time 
required for the inspections and for power plant 
changes is estimated to be rather less than one 
man-hour per aircraft-hour flown and the cost 
of labour and overheads, together with such 
replacements of high-tension leads, conduits, 











have been published by the Institution. The 





from the insurers—will affect only tyres, elec- 


&c., as may be necessary, is estimated at 5s. 


Cost of Bristol ‘‘ Freighter” 
Operating Cost 


, Based on 300-mile still-air block stage with 60 per cent. 


reserve of fuel. 
Per hour. 
£ s. d. 
Aircraft operating expenses : 
Flying operations : 
Pilot, £750 p.a. plus 10s. per hour flying 
pay ihe, saglat Sraans 1 eoy—- caeht oieteratd 
Radio operator/navigator, £400 p.a. plus 
5s. per hour flying pay a eee aed 
Fuel, 70 gallons at Is. 6d. 
Oil, 3} gallons at 5s. NS Lee °° 
Insurance of aircraft, including equip- 
ment ere cee eae eve see coe eee 
Employees’ liability insurances 
Flight equipment maintenance : 


— 


— 
o> IUAS SO 
am QSoe i) 


(— i — 2) 








Aircraft repairs, including equipment ... 0 8 4 
Engine repaiee. <2. 80.05 020 see ines 111 8 
Depreciation... ... ...  «.. 2 0 
Ground and indirect expenses : 
Landing fees... ... ... ...£215 0 
Other expenses pai, cia ee 
- 615 0 
Total operating cost per hour 18 5 4 
Approximate costs per ton-mile : 
Still-air 
block-to-block Cost per 
speed. ton-mile. 
All-up weight of 30,000 lb. and 
pay load of 4-2 tons (gross) : 
65 per cent. load factor ... 132 m.p.h. 12-3d. 
80 per cent. load factor ... 132 m.p.h. 10-0d. 


per aircraft-hour flown. The cost of one engine 
overhaul, including replacement of consumable 
parts, piston rings, &c., is estimated at £250, to 
which must be added £150 for replacement of 
major components. The cost per aircraft for 
each 600 hours flown is thus £800, equivalent to 
26s. 8d. per aircraft-hour. 

Depreciation.—The airframe and propellers 
are assumed to have a useful life of 15,000 
hours, which gives an hourly depreciation pro- 
vision of 26s. 8d. In connection with the power 
plant, it will be noted that provision for replace- 
ment of major components has been included in 
the cost of engine overhauls, but in accordance 
with current practice, depreciation is provided 
on the basis of a useful engine life of 7500 hours, 
which gives an hourly depreciation provision 
of 13s. 4d. 

Ground and Direct Expenses.—The cost of 
airport facilities, ground services, > 
administrative ahd selling expenses, and other 
indirect expenses, will obviously fluctuate 
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widely according to the route, the hours flown 
Jt has been 
assumed that airport fees will average £6 per 
landing and that all other expenses will cost £3 


per annum, block stages, &c. 


per hour flown. 


Load Factor.—The generally accepted average 
load factor for a passenger aircraft is 65 per 
cent., but there are no statistics in respect of 
aircraft operated solely for the carriage of 
goods. Im short-range and medium-range 
passenger aircraft the passenger capacity is 
usually restricted by the floor space of: the 
cabin rather than by the weight of passengers 
carried, and in these circumstances it is reason- 


able to assume that an average load factor of, 
say, 80 per cent. would include excessive 


demands for seats on certain routes and 


schedules and would therefore indicate the 
necessity for the provision of additional 
services. It should ke noted, however, that 
the capacity of a freighter aircraft—its pay 
load—is limited by the maximum permissible 
all-up weight and not by the cargo hold 
capacity. An average volume/weight ratio for 
general merchandise is 120 cubic feet per ton, 
so that the Bristol ‘‘ Freighter ” has a capacity, 
on a cubic basis, for the carriage of almost 
20 tons of merchandise. The average volume/ 
weight ratio used by aircraft operators is 10 Ib. 
per cubic foot, and on this basis there is capacity 
for rather more than 10 tons of goods. It will be 
observed that both calculations show a con- 
siderable margin above the cptimum disposable 
load of 11,000 Ib. 

Having regard to the essential difference 
noted above between a passenger and a freight 
aircraft, it is suggested that an average pay 
load factor of at least 80 per cent. should be 
achieved in operation of the latter. It must be 
recognised, however, that this factor, by far 
the most significant item of cost, will vary 
greatly on different routes. 

Block Speed.—In calculating block speeds it 
is assumed that fifteen minutes will be required 
for taxi-ing, take-off, and climb to cruising 
height, and that, in this time, 10 miles will be 
flown on course. It will be appreciated that the 
cruising speed will tend to increase as the fuel 
is consumed and will also be greater than 
144 m.p.h. if the pay load is less than the 
optimum available capacity. For simplicity 
of calculations, however, it has been assumed 
that the aircraft will fly at a constant weight 
of 30,000 Ib. 

The principal specification data of the air- 
craft and a schedule of the operating costs on 
the basis of assumptions made above are given 
in the accompanying table. The operating 
costs are based on a 300-mile block stage. A 
similar schedule based on a 500-mile block stage 
has also been prepared. The final result is very 
nearly the same, namely, 12-4d. per ton-mile 
at 65 per cent. load factor and 10-1d. at 80 per 
cent. load factor. 








The Variable-Pitch Marine 
Propeller* 


By J. LOCKWOOD TAYLOR, D.Sc.t 
INTRODUCTION 


AFTER a long period during which the applica- 
tion of the type of screw propeller in question, 
having blades whose pitch angle can be varied 
by controls, within the vessel was restricted to 
small sizes, mainly in pleasure craft, there has 
lately been a re-growth of interest. New 
designs of hub, with various operating means, 
have been produced in Sweden, Switzerland, the 
U.S.A., and this country, and installations of 
moderately large horsepower in sea-going ships 
have been made or planned. Developments are 
still in the early stages, although some years’ 
operating experience has been obtained with 
the Swedish and Swiss types, and it seems 
opportune to examine the possible advantages, 
particularly in the way of performance, which 
can be claimed for the variable-pitch screw 
in different classes of vessel. 

PERFORMANCE 
Merchant Ships.—For the average moderate- 
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speed ship it makes little difference whether the 
propeller is designed for maximum speed and 
engine revolutions per minute or for the lowest 
cruising speed (in smooth water) likely in 
service, with correspondingly reduced revolu- 
tions per minute, since the diameter and pitch 
will be very nearly the same for optimum effi- 
ciency over the working speed range. Super- 
ficially, therefore, there is little scope for 
improved efficiency by making the pitch 
variable. The governing factor is the range of 
the ratio 


Resistance/(speed)*= R/V?, or engine H.P./V°, 


which remains fairly constant in the region of 
low wave-making, at a fixed displacement. 
This determines the ratio T/V* for the screw. 
Displacement change from load to ballast con- 
dition may result in a drop in R/V? of 
the order of 30 per cent., which will have 
the effect of improving slightly the efficiency 
of the fixed-pitch screw, assuming immersion 
to remain adequate. As the propeller will 
now be near its peak efficiency, variation 
of the pitch will tend to reduce efficiency 
by a small amount. The ability to vary 
pitch may nevertheless be of some advantage, 
particularly where there is any objection 
to exceeding normal loaded revolutions per 
minute, and a fast passage in ballast is desired, 
since the pitch can be increased slightly, to hold 
down the engine revolutions per minute. For 
faster vessels, including passenger ships, whose 
range of displacement is less, the variation in 
R/V? may still reach a similar amount over the 
service speed range, assuming that a low 
economical cruising. speed is an operational 
requirement. Here again the advantage of 
variable pitch lies in ability to select revolutions 
per minute to suit the prime mover, and avoid 
cruising at too low a percentage of maximum 
torque or revolutions per minute. Calculation, 
however, indicates that the variation in revolu- 
tions per minute from the fixed-pitch value 
must not exceed about 10 to 15 per cent. if 
appreciable falling-off in screw efficiency is to 
be avoided. 
The above remarks apply to smooth-water 
conditions; in heavy weather the added 
resistance due to wind and waves has the effect 
of braking the propeller, at the same time 
reducing its efficiency. Taking for the purpose 
of numerical illustration a 50 per cent. increase 
in R/V*, representing moderately heavy sea 
conditions for a medium-speed cargo vessel, 
calculation for a particular screw shows a 
15 per cent. drop in sea speed, 6 per cent. in 
revolutions per minute and shaft horsepower 
(at constant torque), and 3-5 per cent. loss of 
screw efficiency, with fixed-pitch screw designed 
in the ordinary way for smooth water. Corre- 
sponding calculations allowing for pitch varia- 
tion and taking the same diameter and initial 
pitch yield the result that only about 1 per cent. 
screw efficiency can be recovered ; but by main- 
taining revolutions per minute and hence 
horsepower some 2 per cent. gain in speed is 
possible. Fouling of the hull is another source 
of substantial increase of resistance under 
service conditions and consequent loss of speed, 
and similar considerations apply, although the 
assumed increase of 50 per cent. represents 
rather an extreme degree of fouling. Whether 
in either case it is economical to drive the ship 
at full power, and whether in the former case it 
is advisable, in view of possible damage result- 
ing, is a separate matter ; in general it is prob- 
ably uneconomical, though this will depend on 
the type of machinery and cost of fuel in relation 
to total running expenses, and the difference 
may be small enough to allow other factors, such 
as schedule-keeping, to predominate. 

It has been suggested that one advantage of 
variable pitch lies in the possibility, with multi- 
screws, of feathering one propeller for cruising 
below full power. The most common case 
likely to arise is that of twin screws, and it seems 
doubtful whether many ship operators would 
favour the practice of cruising on one propeller 
with constant helm and consequent loss of 
manceuvratility. So far as performance is con- 
cerned, calculation shows that, allowing for 
rudder drag and making favourable assumptions 
as to the drag of the propeller with blades 


——_—== 
the total engine horsepowers required at gi 
speed (i) for fixed-pitch screws runnj ™ 
reduced revolutions per minute as determ; 
by the ship speed, (ii) for both variable-pite, 
screws at full revolutions per minute, and (: 
for one variable-pitch screw only at full revoly 
tions per minute, the other being feathers 
The ability to select revolutions per minute and 
in particular to maintain full revolutions 
minute to suit the prime movers in the case of 
indirect drive, where the power from one got of 
engines can be divided between two screws fy, 
cruising, favours variable pitch. 

Tugs and Trawlers.—Whereas for the types 
of ship already considered, the leading problen, 
has been to attain maximum efficiency at , 
single speed, or over @ restricted range of speads 
with the screw thrust overcoming the drag of 
the hull, in the special case of tugs and trawler, 
not only is the speed range relatively greate, 
but the total resistance to be overcome, inglnd. 
ing that of tow or trawl, may be many time 
that of the ship itself. The result is a much 
greater range of R/V* and T/V*. The differenc, 
between the pitch suitable for free running and 
that needed to enable the engine to reach 
maximum revolutions per minute and horse. 
power at the reduced towing speed becomes 
appreciable, and Fig. 1 illustrates the gain jn 
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F.P., fixed pitch, constant torque. 
V.P., variable pitch, constant r.p.m. and S.H.?. 
(Figures marked on curves show relative efficiency 4/"m.) 


Fic. 1—Comparative Thrusts 


thrust realised when the pitch can be varied 
with speed to fulfil the condition stated. The 
screw efficiency, it will be noted, is little changed 
by varying the pitch at a fixed speed, the thrust 
increase being due almost entirely to the greater 
power absorbed by the variable-pitch propeller. 
In practice, with a given tow, the thrust increase 
will allow a higher towing speed, hence the 
curves of T/V? have been added ; the horizontal 
intercept between them gives the speed increase, 
assuming Re< V? over the small range in question. 
There is seen to be a definite increase in eff- 
ciency for the variable-pitch screw at its corre- 
sponding speed, as compared with the fixed- 
pitch. For a trawler, the R/V* constant law 
will not hold with great accuracy, and the 
speed and efficiency increases will be somewhat 
less. The curves are for a propeller of the 
ordinary type ; for the nozzle type of propeller 
in use on @ number of tugs data for an exact 
comparison are not available, but it may be 
assumed that the effect of varying the pitch 
would be similar. 

High-Speed Vessels (Including Warships).— 
Ships so far considered have been of moderate 
speed, with V/‘/L usually below unity. While 
it is difficult at the present time to envisage 
the application of the variable-pitch propeller 
to the fastest and largest vessels, such a8 
cruisers, destroyers, and the larger liners, a few 
remarks may be of interest. For a cruiser the 
range of R/V? from full to cruising speed will be 








1945. Abstract. 
¢ Consulting naval architect. 





feathered, there is very little difference between 





rather greater than that previously considered, 
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but the low overall fuel economy cruising 
jg due more to the smal] proportion of the 
maximum horsepower needed than to change in 
grew efficiency. From this point of view there 
should be an advantage in feathering, say, the 
two outer propellers of a quadruple arrange- 
ment, for economical cruising and maximum 
range. For a destroyer the full range of R/V?, 
including the hump value below top speed, will 
be greater still, though the range from full to 
eruising speed will probably be of the same order 
of magnitude. The usual twin-screw arrange- 
ment does not favour feathering of one set of 
blades for cruising, and economy of con- 
sumption is perhaps of less importance, though 
some gain may be possible by adjusting the 
revolutions per minute by pitch variation to the 
figure most suitable for the turbines. High- 
motor-boats appear to have received 
some attention from manufacturers of variable- 
pitch marine propellers, and here again the 
ibilities on the performance side are those 
arising from the engine characteristics rather 
than directly from the propeller, though no 
definite figures are available. 


INFLUENCE oF TyPE oF ENGINE 


Mention has been made of the possibility of 
reducing fuel consumption under cruising con- 
ditions by adjusting the propeller pitch to the 
value giving the nearest a to optimum 
engine revolutions pe? minute for the particular 
horsepower, without too much sacrifice of 
screw efficiency. The scope for improved 
cruising performance, and the pitch variation 
needed to realise this, differs according to the 
type cf prime mover. Fig. 2 shows that in the 
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Fic. 2—Four-Stroke Aecro-Engine (Petrol) 


case of an engine of the aircraft type con- 
sumption at part load can be materially 
bettered by keeping the engine speed low, 1.c., 
increasing the pitch to absorb the power at 
low revolutions per minute. The same applies, 
though in less degrees, as the consumption curve 
is flatter, to a marine diesel engine of the 
ordinary slow-speed type (Figs. 3, 4). A steam 
turbine, however, shows opposite characteristics, 
in that it is advantageous to maintain full 
revolutions per minute at reduced horsepower 
(Fig. 5), though the gain in fuel economy thus 
realised is not very marked. 


MANQUVRABILITY AND CONTROL 


Propeller pitch variation offers a means of 
reducing the screw thrust, and hence the ship 
speed, without direct control of the engine 
itself ; governing of the latter, to prevent over- 
speed under the reduced load, is, of course, 
assumed. Thrust may be reduced to zero by 
adjusting the pitch to neutral for the particular 
ship speed, or a braking thrust, equivalent to 
reversing the engine with a fixed-pitch pro- 
peller, may be developed by further pitch 
reduction without stopping the engine or even 
reducing revolutions per minute. The advan- 
tage of reducing all control operations—other 
than that of starting the engine—to pitch 
manipulation, which may be effected (if desired) 
direct from the bridge, and of eliminating 
special engine reversing gear, will vary with the 
class and service of the ship and type of engine. 
For steam-driven ocean-going vessels there is 
probably little gain; internal combustion 
engine starting and reversing arrangements are 
tather more complicated mechanically and 
require the storage of compressed air, the 
amount of which could probably be reduced if 
it were known that starting would only be 
required in port or in emergency. Even here 


saving in weight and cost would be relatively 
small, and the available figures do not suggest 
any great reduction in time to reverse. For 
turbine-engined ships, where a special astern 
turbine has to be fitted and the time to reach full 
astern power is normally rather high, the case 
is more favourable to variable pitch, particu- 
larly for ships needing special mancevrability. 
The maximum astern shaft horsepower can be 
increased to the full ahead power, though it 
does not, of course, follow that astern thrusts 
as great as those ahead will then be developed, 
owing to the inefficiency of the blade sections 
at negative incidence, or even that the astern 
thrust will be as high as for a fixed-blade screw 
at the same horsepower and revolutions per 
minute, due to the departure from normal 
radial distribution of pitch when the latter is 
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Fic. 3—Four-Stroke Marine Oil Engine 


reversed by rotating the blades in the boss. No 
model data appear to have been got relating to 
the latter effect for marine types of screw, but 
aerodynamic tests show areversedstaticthrust of 
only about 90 per cent. of that when both ship 
and engines are going full ahead, or less than half 
the maximum ghead static thrust with variable 
pitch, This is about the same proportion of 
normal head thrust as shown by model tests 
on fixed-pitch propellers when driven in the 
astern direction of rotatjon, at zero ship speed, 
and absorbing some two-thirds of the full ahead 
horsepower, at about three-fourths full revolu- 
tions per minute. For some classes of turbine 
vessel the maximum astern horsepower for 
which is substantially less then two-thirds the 
ahead, a fixed-pitch propeller would give a 
correspondingly lower astern static thrust, 
namely, in the ratio of the two-thirds power of 
the horsepower delivered to the screw. So far 
as the available data go, the efficiency reduction 
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Fig, 4—T'wo-Stroke (Opposed Piston) Marine Oil Engine 


in astern running of reversible-pitch propellers 
due to abnormal pitch grading roughly counter- 
balances the greater power which can be applied, 
with the pitch correctly adjusted, together with 
any effect there may be from the blade sections 
running leading edge instead of trailing edge 
first ; the camber is, of course, reversed in both 
cases. Section shape does not seem to have any 
very marked influence, though aerofoil type 
sections are rather better than round backs 
according to the tank tests at fixed pitch, while 
the reverse holds for the wind tunnel tests on 
reversed pitch. The latter show that consider- 
ably higher negative thrusts than the values 
mentioned can be developed, up to two and 4 
half times the normal ahead thrust, under full- 
power conditions, if the pitch is reversed while 
the vessel still has forward way; the figure 
quoted applies to three-fourths of the full ahead 
ship speed. Evidently blade stresses for this 


likely to occur, and they may be the limiting 
factor in blade design. 

Mention has been made of the saving in 
weight and cost by eliminating special engine 
reversing gear. In the case of small high-speed 
engines with clutch and gear-box, this may 
amount to as much as 20 to 25 per cent. of the 
total for the installation. No definite figures 
are available for turbine engines, but here also 
the cost and complication of the special astern 
wheel must be an appreciable item. 


BuiaDE DESIGN AND INFLUENCE ON Hus 


So far as the design of the main portion of the 
blade itself is concerned, similar general con- 
siderations apply as in the case of the ordinary 
fixed-pitch screw. Diameter and blade area will 
have to be chosen for maximum efficiency under 
working conditions, consistent with freedom 
from objectionable cavitation, taking into 
account the increase in loading due to pitch 
variation. This will affect both the unit suction 
on the back of the blade and the blade bending 
stresses, though as it will only hold for a com- 
paratively small part of the life of the propeller 
it need not be given full weight in fixing area 
and thickness. As regards blade twist influenc- 
ing pitch distribution, which will vary some- 
what according to pitch setting in most cases, 
an average may probably be struck between the 
desired radial distribution, whether constant 
or otherwise, at top speed and cruising con- 
ditions, where these differ, without sacrifice 
of efficiency. Blade performance may be 
deduced from the usual model test curves as 
for fixed pitch, using the value of the piteh at a 
typical section, or a weightcd mean to allow for 
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Fic. 5—Marine Steam Turbine 


radial variation. Most, if not all, of the variable- 
pitch propellers which have been designed 
appear to be three-bladers, partly no doubt on 
account of the difficulty of accommodating four 
blade roots at the hub, and there may in 
some cases be a slight drop in efficiency arising 
from this restriction on choice of blade number. 
A feature of blade design, which has an 
important effect on blade-operating torque as 
well as on root stresses, is the location of the 
section centroids in relation to axis of pitch 
change (assumed to be radial); rake and 
“sweepback” affect not only the twisting 
moment on the blade from the water forces 
acting at the centres of pressure at each section, 
but also very greatly the centrifugal twisting 
moment normally tending to set the blade in 
fine pitch. Hull clearances are likely to be 
reduced by any reduction in rake aimed at 
reducing the operating forces in any particular 
instance, and while fore-and-aft rake alone, 
without sweepback, can be given without 
inducing additional centrifugal moment, or a 
balance kept between hydrodynamic and 
centrifugal torques, this state of affairs will 
apply only to one pitch setting, one speed of 
revolution, and forward speed through the 
water. The importance of keeping to a mini- 
mum the power needed to change pitch at a 
given rate under manceuvring conditions, and 
the forces to be transmitted to the hub, is 
obvious. 

Coming to the consideration of blade root 
design, at first sight it would seem difficult to 
avoid loss of efficiency as compared with fixed 
pitch, if aeroplane practice were followed as 
regards blending the cylindrical part of the root 
into the blade proper, in view of the relatively 
greater cylindrical diameter needed in accord- 
ance with the greater blade width. Some 





severe case will have to be considered, if it is 





marine variable-pitch designs do appear to 
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suffer in this way, but the majority have a 
fairly sudden transition to a streamline section, 
for which there is the precedent of ordinary 
detachable blade practice, or, for that matter, 
integral cast screw practice. Whether this 
more rapid change of section is permissible 
because of the difference in material and in 
working conditions as affecting vibration and 
fatigue stresses, or whether aeroplane practice 
is unduly conservative in this respect, is not 
clear. Even with a small-radius fillet at the 
root of the blades, ahd the hub kept as compact 
as possible while accommodating blade bearings 
and operating mechanism, the blade root or 
boss diameter remains appreciably greater than 
with fixed pitch, particularly the usual type of 
integral fixed-pitch screws. Large bosses are 
not generally favoured for marine propellers, on 
the grounds of model tests and ship experience, 
though this may be attributable partly to poor 
streamlining in the past. Some figures worked 
out for the effect on calculated efficiency indi- 
cate that the loss of effective disc area arising 
from a boss diameter increase from 0-2 to 0-25 
of the screw diameter may cause } per cent. drop 
in open-water efficiency, which should be partly 
balanced by saving in root drag and inter- 
ference. Length of cone fairing behind the 
large boss, and the possibility of accommodating 
this, and perhaps to a less extent fairing into 
the hull or bracket bossing, are important 
points to consider ; and the maintenance of the 
streamline contour when the blades are rotated 
through a large pitch range may present 
difficulties. 


COMPARISON WITH AERONAUTICAL 
APPLICATIONS 


Much of the recent interest displayed in 

variable-pitch propellers for marine use may be 
attributed to the universal employment of this 
type of screw in modern high-performance air- 
craft, the development of which would in fact 
hardly have been possible otherwise. The 
cases, however, are by no means parallel. For 
any heavily loaded aircraft the ability to take 
off in a given distance is a critical requirement, 
and when the top speed and hence the design 
pitch ratio of a fixed-pitch screw are high, not 
only is the engine incapable of reaching full 
revolutions per minute and power for take-off, 
but the blade may even be stalled, with a large 
drop in efficiency. Initial acceleration of a ship 
is in general of minor importance, and the blade 
incidence is such that stalling probably never 
occurs. In the air, conditions are such that the 
range of engine revolutions per minute (which 
determines maximum power available) and 
efficiency of a fixed-pitch propeller is much 
greater than for any ship at its normal service 
speed; and even considering a range of ship 
speeds, the efficiency variation is slight com- 
pared with that from climb to level flight and 
dive in the case of anaeroplane. An aircraft can 
utilise any amount of increased thrust which 
can be generated by making the pitch variable, 
to improve its performance when climbing or 
its ability to fly with an engine stopped, whereas 
for a ship the thrust required at any speed is a 
definite quantity and the precise speed attain- 
able in the event of partial breakdown a matter 
of minor importance. Not only is the need for 
variable pitch, and the ability to benefit by it, 
much greater for the aircraft, but the provision 
of rotatable blades is simplified by their narrow 
width as compared with marine screws. Blade 
shank and hub sizes are relatively less, and the 
small width keeps down the operating torque. 
For an airscrew blade it is the centrifugal 
twisting moment which predominates over that 
due to aerodynamic forces ; the preponderance 
of the water forces on blades working in the 
denser medium has the disadvantage of render- 
ing more difficult the balance of the operating 
torque by the designer, over the unavoidable 
range of hydrodynamic centre of pressure 
under different working conditions, ahead and 
astern. 


CONCLUSIONS 


On the whole, the gains offered by the intro- 
duction of variable-pitch propellers to marine 
service, in the shape of fuel economy, main- 
tenance of sea speed, and ease of handling 


locomotive of the centre cab type weighing 
-133 tons, used for coal haulage and general 


perhaps for certain special types of ship, of 
which tugs and trawlers have been instanced. 
As regards fuel saving under cruising con- 
ditions, a saving of even a small percentage is 
by no means to be disregarded, provided it can 
be achieved without excessive cost or complica- 
tion and provided it applies to some consider- 
able portion of the vessel’s career. The latter 
will probably not often be the case, since for 
merchant ships at any rate it is usually econo- 
mical to operate near the full continuous 
rating of the machinery installation, when there 
is little scope for improvement, though indi- 
vidual instances must be considered on their 
merits. For the higher-powered merchant ships 
and warships application of variable pitch may 
at present seem rather remote at the stage of 
development so far reached and in view of the 
special difficulties with very wide-bladed pro- 
pellers of large size, though the scope for 
improvement in cruising consumption may be 
rather greater. Little information on costs and 
weights as compared with fixed-pitch screws is 
available, but it seems doubtful whether the 
extra cost will be small enough to be recover- 
able by elimination of reversing gear with most 
types of prime mover. 

Fixed-pitch screw design is not an exact 
science, and it may be claimed for the variable- 
pitch type that it allows the pitch and revolu- 
tions per minute for maximum fuel economy to 
be selected by actual trial, though such trials 
would have to be very carefully conducted to 
establish the small differences in efficiency to be 
expected. This makes the variable-pitch screw 
an attractive research instrument, but a great 
deal of working experience would have to be 
accumulated to prove that this aspect alone 
justified its fitting in an average instance. 








Electric Locomotives for 
Industrial Use 


THE wide variety of conditions for which 
electric locomotives can be used in industrial 
service is illustrated by two examples recently 


ili 
size and performance it is a repeat of One 
supplied to the company in 1930, but embogie, 
a number of modifications introduced as a result 
of the operating experience gained with the 
earlier locomotive. This locomotive operate, 
on 2ft. 6in. gauge tracks in @ main road unde. 
ground, and weighs 6 tons. It is provided wi) 
two nose-suspended, axle-hung traction motor 
arranged for series-parallel control for oper, 
tion from overhead contact wires at 250 Volts 
with insulated negative. The controller is fitted 








COAL HAULAGE LOCOMOTIVE 


with a dead-man’s handle, arranged to cut 
off power by opening the main circuit breaker, 
if released. Since the mine in which this loco. 
motive is used is non-gassy, the equipment is 
not of the flameproof type. In order to facilitate 
lowering the locomotive down the mine shaft, 
it is provided with a removable cab, and the 
conduit and wiring is arranged to be easily 
divided close to the joint. 

In both locomotives the controller is arranged 





supplied by the English Electric Company. 
The smaller engraving shows a standard gauge 


to provide rheostatic braking, additional to the 








shunting at the Sunderland Corporation power 
station. It is fitted with two nose-suspended, 
axle-hung traction motors, connected perman- 
ently in series for operation from an overhead 
contact wire at 550 volts with earth return. 

The other engraving shows a locomotive 





appear to be of a rather minor order, except 








supplied to Imperial Chemical Industries. In 





screw-down hand brake. 
mining locomotive, the hand brake can also be 





MINE LOCOMOTIVE 


In the case of the 


operated by a hand lever working on a ratchet 
and quadrant. The Sunderland locomotive has 
@ maximum tractive effort of 6000 Ib., corre- 
sponding to a horsepower of 68 at a speed of 
44 m.p.h. The I.C.I. locomotive has a maxi- 
mum tractive effort of 2700 lb., corresponding 
to a horsepower of 62 at 84 m.p.h. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer 


The prices quoted herein relate to bulk quantities. 


Tax Relief for Post-War Industry 
In the Income Tax Bill, which has been 


introduced in the House of Commons by the|P 


Chancellor of the Exchequer, effect is given to the 
promise made in the last Budget speech to relieve 
taxation in the post-war period for assisting industry 
and agriculture to provide new factory buildings and 
equipment. The proposals of the new Bill are to 
come into operation after an “ appointed day ” to 
be fixed by Parliament, but expenditure on build- 
ings, plant, and machinery after April 6th, 1944, 
will qualify for the allowances. The Bill provides 
for an initial allowance of 10 per cent. of the cost 
of construction of new industrial buildings after the 
“ appointed day,” and an annual allowance of 2 per 
cent. to write off the balance of the cost. The effect 
of these two allowances is that the cost of new 
industrial buildings will be written off over a period 
of forty-five years, and provision is made for earlier 
writing off if buildings are scrapped before the end 
of that period. Industrial buildings include pre- 
mises used for productive industry and for the 
welfare of its workers, but exclude retail shops 
and offices. Houses built for workers in mines or 
oil wells are included, if they are likely to become 
valueless when work is abandoned there. With 
regard to plant, the Bill provides for an initial 
allowance of 20 per cent. of the cost of new or second- 
hand plant and machinery and the ordinary annual 
allowance is increased by one-fourth instead of 
one-fifth as at present. Provision is made for earlier 
writing off if plant is scrapped or replaced. In the 
case of mines and oil wells, an initial allowance is 
to be made of 10 per cent. of the cost of construction 
of works likely to become valueless when the source 
is no longer worked, and there is to be an annual 
allowance designed to write off the cost of capital 
assets, the life of which is limited by the life of 
mineral or oil deposits. Other provisions of the 
Bill include an annual allowance spreading the cost 
of new patent rights acquired after the “ appointed 
day ” over seventeen years or the life of the patent, 
if shorter. The seller of the patent will be charged 
to tax, such charge .being spread over six years. 
There is provision made for earlier writing off of 
patents sold or lapsed. The present allowance for 
expenditure on scientific research is extended to 
payments made after April 6th, 1944. An allow- 
ance will also be made for capital expenditure on 
buildings, plant, and machinery for research 
incurred after January Ist, 1937. In clauses dealing 
with exceptional depreciation, provision is made for 
the extension of the existing allowance to buildings, 
plant, and machinery not scrapped, but retained in 
the business, if they are worth less than their cost. 


The Pig Iron Market 


Stocks of pig iron continue on the small 
side, but supplies adequate to the present needs of 
users appear to be maintained. The transport 
position is now more normal, and consequently 
deliveries have improved. The output of pig iron, 
however, does not materially increase and the 
indications are that production cannot easily be 
expanded until more fuel and labour become avail- 
able. Hematite is, of course, still in restricted 
supply, but reasonable quantities of low and 
medium-phosphorus irons are forthcoming to the 
general engineering and jobbing foundries. These 
foundries are for the most part moderately well 
occupied. There has lately been a resumption in 
the demand for castings required for war purposes, 
but work for civil purposes does not expand very 
much. With the restricted allocations of hematite, 
some good to of refined pig iron are being 
absorbed. The light foundries are still well pro- 
vided with orders for castings for building and 
allied pu . The revival of their activity has 
been noticeable for some months now, and the 
demand for their products in increasing, although 
shortage of labour and the restricted amounts of 
high-phosphorus pig iron available present no small 
difficulty. Coke deliveries, which suffered a good 
deal during the recent bad weather, have again 
become more normal, and there has been a similar 
improvement in the supplies of ganister and lime- 
stone. Business in ferro-alloys is still active, and 
the demand for most descriptions continues. Ferro- 
titanium remains a strong feature of the market, 
but the call for ferro-columbium is less insistent. 
There are no changes in the prices of ferro-alloys. 


Scotland and the North 


Most sections of the Scottish iron and steel 
industries are now able to maintain their produc- 
tion at a rate which keeps well abreast of current 
demands. For certain descriptions of steel there 








are some good contracts in hand, but, generally, 
there has been no marked increase of business during 
the last few weeks. The demand for steel for war 
urposes is now less prominent, and as soon:as it is 
considered advisable to lift some of the restrictions 
there are indications that a resumption of export 
business will follow. At present there are good 
orders in hand for shell steel bars, and plants pro- 
ducing steel rails are also quite actively engaged. 
At the plate mills, however, the situation has not 
altered a great deal. The lack of plate orders for 
shipbuilding still persists, although a certain 
amount of business in light plates is being trans- 
acted. The sheet makers continue to handle good 
contracts, and the demand for sheets shows no 
sign of declining. Light sheets, in particular, are 
being taken up in large quantities, and in many 
cases delivery dates are being extended. It seems 
likely that contracts now being placed will ensure 
active employment in the sheet mills until well into 
Period II. The re-rolling mills are not experiencing 
such favourable circumstances regarding new orders. 
They are fairly well employed on the completion of 
existing contracts, but, at the moment, the demand 
for small bars and angles is not more than moderate. 
Reinforcing rods are in steady request. Supplies 
of billets to the re-rollers are maintained on a scale 
which is adequate to the current demand. Recent 
reports indicate an expansion of business amongst 
the Scottish tube works, and new contracts have 
resulted in increased activity in this branch of the 
industry. Trading conditions in the Lancashire 
iron and steel industries show no big increase of 
activity, although in some instances improvement 
is noticeable. The moderate demand for mild steel 
bars continues, and the call for blooms and billets 
appears to be more active than for some time past. 
The wire mills are absorbing large quantities of rods 
and billets, and maintain an activity which has 
been in evidence for several months past. The 
position of the plate mills has not altered a great 
deal, and most descriptions of plates are available 
with little or no delay. New plate contracts come 
in slowly, although some good tonnages continue to 
be called for by the locomotive industry and by 
boilermaking firms. Business in special alloy 
steels is still quiet.: In the finished iron industry, 
producers of best bars keep up a good rate of employ- 
ment, railway rolling stock builders providing a 
regular flow of orders. There is also a fair demand 
for Crown bars. On the North-West Coast opera- 
tions in the iron and steelworks continue on a 
fairly active scale. There is a good demand for bars, 
billets, and rails, and in some sections of the steel 
industry increased outputs are to be noted. 


The North-East Coast and Yorkshire 


Although the North-East Coast iron and 
steelworks are now less actively occupied than they 
were, a moderate rate of employment is being 
maintained, and a good demand for some descrip- 
tions is being met. In common with other districts, 
however, the production of the iron and steel 
industries on the North-East Coast has declined 
with the progress of the war. Contracts, directly 
associated with the war effort, are now being com- 
pleted, and many sections of the iron-and steel 
industries could readily handle additional business. 
The position now is that, with a few exceptions, 
early delivery can be promised in respect of contracts 
being placed. Amongst the exceptions are the 
sheet departments, where there is still considerable 
pressure. The demand for sheets of light gauge is 
insistent, and many of the mills have sufficient orders 
in hand to keep them occupied for the next few 
months. Production of galvanised sheets is increas- 
ing slowly, but one of the difficulties in handling 
the present volume of orders is a distinct shortage 
of skilled labour in the galvanising departments. 
There is no notable improvement in the activity of 
the plate mills. Operations there are only on a 
moderate scale, with a scarcity of shipyard speci- 
fications. Fair quantities of plates are, however, 
absorbed by locomotives and rolling stock builders, 
and makers of power plant provide a fair proportion 
of business. New contracts do not appear to be 
reaching the re-rolling mills at all quickly. There 
is still a fair amount of work in hand on existing 
orders which will provide good employment for the 
re-rollers for the remainder of the current period. 
The present production of semis is promptly dis- 
posed of to the re-rollers. In other departments of 
the steel industry some good business is being 
transacted in rails, and also in the various colliery 
requisites, for which a regular demand is to be noted. 
Heavy structural material, however, continues to 
be in small request. The Yorkshire steel industry 
does not at present show many outstanding features. 
There is now less urgency for most war materials, 








and any extra demands that are made in this direc- 
tion are rapidly met. The production of basic steel 
is maintained on a good scale, and adequate supplies 
of raw materials are available. Conditions in the 
acid-carbon industry are unchanged, and the fairly 
good demand for this description continues. Alloy 
steels, of the variety chiefly consumed by the 
general engineering concerns, are in active request, 
but business in the more expensive grades remains 
rather quiet. Moderately good quantities of high- 
tungsten, high-speed steel are being taken up 
regularly. The collieries keep up their demand for 
arches, props, and roofing bars, and producers 
maintain good deliveries of these and kindred 
requisites. There is some improvement in the 
request for stainless steel, but the present shortage 
of trained labour prevents the cutlery industry from 
making any great expansion of its output. 


The Midlands and South Wales 


In some sections of the Midlands iron and 
steel industries business has developed a somewhat 
brighter tone. The demand, in general, is, however, 
rather variable, although new orders which will to 
some extent replace completed contracts have 
lately been forthcoming more readily. The lifting 
of some of the restrictions upon the production of 
certain civilian goods has led to an increase of 
activity, but {the labour situation is rather tight, 
and prohibits any great expansion of output. The 
re-rolling mills are keeping up moderately good 
employment, and are principally concerned with 
the completion of contracts for small bars and 
sections. Supplies of billets are reasonably good 
at present, and the re-rollers show a readiness to 
accept deliveries of defectives in addition to primes. 
Some increased interest is being shown in plates, 
although the mills could easily take on additional 
business. Most of the present demand comes from 
the locomotive industry, as shipbuilding require- 
ments continue to be on a’rather restricted scale. 
The production of sheets of the lighter gauges is 
high, and the orders in hand will ensure a good rate 
of employment for some time. Heavy structural 
steel is still a dull feature of the market. Cold- 
rolled strip is now in better request, but there is 
little improvement in the demand for special steels. 
In the finished iron industry there is a sustained 
demand for best bars, and some good quantities 
are being taken up by various consuming industries. 
Increased business has also been noticeable recently 
in Crown bars. In South Wales semi-finished steel 
products are in active request. The present output 
of billets is good. The sheet mills continue to be 
employed at a high pressure, and contracts for 
Period II are increasing. There is some call for 
light and medium plates, but business in heavy 
plates does not show much activity. In the tin- 
plate market, transactions are moderate. Home 
users have placed more orders for delivery during 
the next period, and production continues at a 
steady rate. Export business in tinplates has not 
shown any marked changes in recent weeks and is 
still on a limited scale. 


Iron and Steel Scrap 


In some districts business on the iron and 
steel scrap markets has been of a more active nature, 
though in others trading is not more than steady. 
In most cases the demand is concentrated upon 
scrap of the better qualities, and there is little 
request for the inferior grades. Business in heavy 
mild steel scrap keeps at a high level, and con- 
sumers show a readiness to take up good quantities 
in furnace or foundry sizes. A little improvement 
may be noted in the demand for mild steel turnings, 
some bigger quantities of good heavy and chipped 
grades being taken up. Trade in bundled steel scrap 
and hydraulically compressed steel shearings is on 
more moderate lines, but most of the available pro- 
duction is steadily absorbed. At present the 
request for mixed wrought iron and steel scrap is 
somewhat variable. Some brisk business is being 
done in good-quality heavy material, but there are 
very few transactions in lighter grades. There is a 
fair demand for compressed basic bundles. Acid- 
carbon scrap, with low sulphur and phosphorus 
content, has recently found a more active request, 
and some useful quantities are being taken up. 
Trading in alloy scrap continues to be quiet, though 
a limited amount of business is passing in straight 
nickel-steel scrap. There is an active demand for 
heavy cast iron scrap, and in some districts supplies 
appear to be rather restricted. Cast iron machinery 
scrap of good quality is readily absorbed, and good 
tonnages are regularly required, especially in cupola 
sizes. At present supplies in some places are not 
obtained easily. Trade in light cast iron scrap is 
quiet. 
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Rail and Road 


New S.R. Locomotrve.—The Southern Railway 
has recently put into service the locomotive named 
“* General Steam Navigation.” It is the first of the 
second series of ““ Merchant Navy ” engines. 


BritisH-Buitt 2—10-0 LocomotivE.—We have 
received from The Railway Gazette a reprint of the 
full description of the “ Austerity ’’ 2—10—0 loco- 
motive built in this country for the Ministry of 
Supply. The first of these locomotives was com- 
pleted in December, 1943, and all of them were 
run im by the London Midland and Scottish Railway 
before being handed over to the War Office. The 
price of the reprint is 2s. 

TRANSPORT OF “ GaRRATT ”’ LocomotTivEs.—The 
report of the Department of Railways, New South 
Wales, for 1944 records that an unusual task, and 
one not previously undertaken by the Department, 
was the transport during the year of completed 
“Garratt ’’ locomotives from Victoria, South 
Australia, and New South Wales to Clapham 
(Queensland) for the Queensland Railways. Each 
locomotive was transported in four units, as follows : 
—Front engine unit on a “WW” well wagon; 
rear engine unit on a ‘““ WW ” well wagon; boiler 
unit on special bogies provided ; and coal bunker 
and steam pipes in an auto-coupled and buffered 
open truck. It was essential that the four units 
should remain marshalled in the correct order 
throughout the journey, as any alteration en route 
would haye prevented expeditious reassembly. The 
transhipment at Albury required special super- 
vision, and proved one of the most difficult tasks of 
its kind ever carried out at a border station. 


Miscellanea 
InsTITUTE OF PxHysics.—Physicists employed in 
industry in South Wales and the surrounding district 
have for some time felt the need of local oppor- 
tunities for the interchange of knowledge and 
experience of applied physics. At their request, 
the board of the Institute of Physics has authorised 
the formation of a South Wales Branch of the 
Institute, which is to be centred on Swansea. The 
first meeting of the Branch will take place at 
2.30 p.m. on Saturday, March 10th, in the Physics 
Department of University College, Swansea (Single- 
ton Park), when Dr. C. Sykes will deliver an illus- 
_ trated lecture on “ Physics in Metallurgy.” 
Tron AND STEEL Disposats, Ltp.—In answer to 
a House of Commons question regarding the rela- 
tionship between the Ministry of Supply and Iron 
and Steel Disposals, Ltd., Sir Andrew Duncan 
stated that Iron and Steel Disposals, Ltd., was a 
non-profit-making company, with a nominal share 
capital of £1000, none of which was owned by the 
Ministry. It operated on instructions from the 
Ministry. It was financed from public funds and 
the assets of the company would, on winding up, be 
handed over to the Ministry. The value of surplus 
iron and steel disposed of since July, 1943, by Iron 
and Steel Disposals, Ltd., was £1,312,000. The 
value of that disposed of through other channels 
during that period was not readily available. 
Export Licenstnc RELAxaTions.—Further re- 
laxations in export licensing control are made by 
a new Board of Trade Order which came into opera- 
tion on February 19th, 1945. Under this Order 
various classes of goods are removed from the 
export control schedule, and consequently will in 
future require export licences only when sent to the 
small number of countries to which the export of 
all goods is still controlled. The items to be freed 
under the new Order include various kinds of metal 
furniture, metal electric lighting fittings, various 
plastic articles, and a number of chemicals. The 
Order does not, however, imply that large quantities 
of any of the goous affected will be exported imme- 
diately, as production of some of the items is still 
restricted at present, while others are in short supply. 
Tue Late Me. L. St. G. Wixxrnson.—We regret 
to learn that Mr. Lionel St. G. Wilkinson, M.C., 
M.Sc., M. Inst. C.E., borough surveyor of Wallasey, 
and Immediate Past-President of the Institution 
of Municipal and County Engineers, died suddenly 
at Wallasey on February 18th. Mr. Wilkinson, 
who was sixty-nine, was born in Manchester. He was 
educated at Oldham Hulme Grammar School and 
Manchester University, and started his professional 
life in the office of tiie borough engineer of Luton. 
Later he was employed at Oldham, Huddersfield, 
and Crewe, and was appointed borough engineer 
and surveyor of Wallasey in 1923. His most notable 
work there was the New Brighton promenade 
scheme, which includes the largest open-air bathing 


Memoranda 


Personal and Businéss 


Mr. C. W. Haywarp has been elected chairman 
of Lea-Francis Engineering (1937), Ltd. 

Vutcan Founpry, Ltd., has moved its London 
office to 82, Victoria Street, S.W.1 (telephone, 
Victoria 8778). 

THE MINistRY OF SUPPLY announces that Mr. 
G. B. Hutchings has resigned his post as Principal 
Director of Salvage and Recovery on taking up 
another Government appointment. 

Davip BRown AND Sons (HUDDERSFIELD), Ltd., 
inform us that they have now opened an area office 
at 70, Queen Square, Bristol, 1 (telephone, Bristol 
21830, and telegraphic address, ‘‘ Gearing, Bristol ’’). 

Mr. B. J. HurRREN, deputy chief of the informa- 
tion department, Society of British Aircraft Manu- 
facturers, is leaving the Society to take up an 
appointment with the Fairey Aviation Company, 
Ltd. His new appointment, which concerns public 
relations and air intelligence, takes effect as from 
March Ist. 

Mr. H. C. Prerson has retired from his position 
as general sales manager of Metropolitan-Vickers 
Electrical Company, Ltd., but retains his seat on 
the board. Mr. Ivor R. Cox has been appointed 
general sales manager and also retains his present 
position as managing director of Metropolitan- 
Vickers Electrical Export Company, Ltd. Mr. 
Duncan MacArthur has been appointed deputy 
general sales manager, retaining his present position 
of home sales manager. He has also been elected 
to the board of Metropolitan-Vickers Electrical 
Export Company, Ltd. 

Britiso Ort Enoines (Export), Ltd., has been 
formed to take over the export sales of engines 
manufactured by Petters, Ltd., Mirrlees, Bickerton 
and Day, Ltd., J. and H. McLaren, Ltd., Oil 
Engines (Coventry), Ltd., and Fielding and Platt, 
Ltd. Mr. F. S. Mitman is chairman of the company 
and Captain R.-C. Petter has been appointed 
managing director. Temporary offices have been 
obtained at 27, Gilbert Street, London, W.1. The 
company will be able to offer a complete range of 
engines from 1}$ to 1500 B.H.P. for industrial, 
marine, and. traction purposes. Over 150 agents 
have already been appointed throughout the world, 
and resident superintendents appointed for India, 
Australia, South Africa, and Centra] America. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings a in thie column, are 
requested to note , in order to e sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly A 


Engineer Surveyors’ Association 

Friday, March 2nd.—Guascow Brancu: 39, Elmbank 
Crescent, Glasgow. ‘‘ Brief Summary of Scottish 
Shale Oil Industry,” W. Jack. 8 p.m. 

Saturday, March 3rd.—Leeps Brancu: Y.M.C.A., 
Albion Place, Leeds. ‘“‘ Electricity as Applied to 
Mining,” B. Buckland. 4 p.m. 


Institute of British Foundrymen 
Saturday, Feb. 24th.—BrrmincHam Brancu: James 
Watt Institute, Great Charles Street, Birmingham. 
** Costs in a Jobbing Foundry,” H,. E. E. Holladay. 
2.30 p.m.—E. Miptanps Brancn: The College, 
Loughborough. ‘Some Thoughts on Foundry 
Management,” J. Roxburgh. 6 p.m. 
Monday, Feb. 26th—Suerrietp Brancu: Royal 
Victoria Hotel, Sheffield. ‘‘The Study of Liquid 
Metal Temperature and Solidification Range as a 
Foundry Control by Means of a Thermo-Couple,” 
R. C. Tucker. 7 p.m. 

Institute of Fuel 
To-day, Feb. 23rd.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. Conference 
on ‘“‘ Atmospheric Pollution.” 10 a.m. 


Institute of Physics 
To-day, Feb. 23rd.—Scottish Branou: Natural Philo- 
sophy Department, The University, Edinburgh. 
“The Nature of Physical Structures,” Professor 
Born. 7 p.m. 

Institute of Welding 
Wednesday, Feb. 28th.—Inst. of Civil Engineers, Great 
George Street, 8.W.1. ‘‘ Design and Fabrication of 
Welded Magnesium Alloy Aircraft Tanks,” R. J. 
Cross. 6 p.m. 

Institution of Automobile Engineers 

Saturday, Feb. ?4th—Manouester Brancu : Engineers’ 
Club, Albert Square, Manchester. ‘“‘ The Technique 
of Engineering Development,” H. E. Merritt. 
2.30 





ST 


Glasgow. “The Adaptability of an American ‘Ty 

Stroke Diesel Engine,” O. C. Thomas. 7.15 p.m. 

Monday, March 5th.—DeERBY BRANCH: School of pers 
Green Lane, Derby. “ Progress in Motor-Cyele 
Engines, with Some Notes on Combustion,” J 
Craig. 7 p.m Bi 


ig .m. 
Tuesday, March 6th.—Inst. of Mechanical Engineers 


Storey’s Gate, Westminster, 8.W.1. A Survey 

as to Possible Improvements in Lighting of Auto. 

mobiles and Public Service Vehicles,” W. Lund 

5.30 p.m. ‘ 
Institution of Civil Engineers 


To-day, Feb. 23rd.—BiRMINGHAM AND Districr Assoc. 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. ‘Surface and Sub-Surfagg 
Conditi in the Birmingham Area,” C. E. Marshall, 





6 p.m. 

Saturday, Feb, 24th.—N.W. Assoc.: Engineers’ Clyb 
Albert Square, Manchester. Discussion on “ Organj. 
sation of Civil Engineering Work.” 2.15 p.m. 

Tuesday, Feb. 27th—Roap ENGINEERING Drvisioy: 
Great George Street, S.W.1. “‘ The Concrete Road: 
A Review of Present-Day Knowledge and Practice,” 
F. N. Sparkes and A. F. Smith. 5.30 p.m. 

Wednesday, Feb. S60. Mawdaaves-aeonteus Assoo,; 
Neville Hall, Westgate Road, Newcastle-upon-Tyne, 
““The Use of Mechanical Tests in the Design of 
Voidless Tar Surfacings,” P. J. Rigden. 6.15 p.m, 


Institution of Electrical Engineers 
Monday, Feb. 26th.—Savoy Place, Victoria Embank. 


ment, W.C.2. Discussion on “* Location of Industry,” 
5.30 p.m.—N.E. Centre: Neville Hall, West. 


gate Road, Newcastle-upon-Tyne. ‘‘ Standardisa. 
tion and Design of Turbo-Alternators,” G. A. 
Juhlin. 6.15 p.m. 


Wednesday, Feb. 28th.—ScotrisH CENTRE : Heriot-Watt 
College, Edinburgh. ‘‘ Remote Switching by Super- 
imposed Currents,” J. L. Carr. 6 p.m.—S. Mipiaxp 
StupENts: James Watt Memorial Institute, Great 
Charles Street, Birmingham. ‘‘ The Development 
and Administration of a Large Electric Supply 
Undertaking,” F. W. Lawton. 7 p.m. 

Thursday, March \st,—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘‘ Stray Losses in Synchronous Elee- 
trical Machinery,”’ P. Richardson. 5.30 p.m. 

Monday, March 5th.—S. Miptanp CentTrRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 


ham. “ Organisation of Industrial Electrical Main. 
tenance,” J. C. B. Nicol. 6 os — Lonpox 
StupEnts’ Section: Savoy lace, Victoria 


Embankment, W.C.2. ‘‘ Mercury Are and Mercury 
Vapour Rectifiers in Transmitters,” T. M. Ellison. 
7 p.m. 
Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Feb. 27th.—39, Elmbank Crescent, Glasgow. 
** Current Practice in Marine Gear Cutting,’ A. W. 
Davis. 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, Feb. 23rd.—Storey’s Gate, Westminster, S.W.1. 
Informal discussion, “‘ Let’s Talk of Troubles.” 
5.30 p.m, — SoutTHeRN Brancu: Royal Air- 
craft Establishment, Farnborough.  ‘‘ Research 
and Developments in Aeronautics,” H. E. Wimperis. 
7.30 p.m. 

Saturday, Feb. 24th.—SouTHern Brancu: Kimbell’s 
Restaurant, Osborne Road, Southsea. ‘‘ Research 
and Developments in Aeronautics,” H. E. Wimperis. 
2 p.m,—WESTERN BRANCH: Merchant Venturers’ 
Technical College, Unity Street, Bristol. ‘‘ Some 
Modern Aids in the Investigation of Materials, 
Mechanisms, and Structures,” F. C. Johansen. 
2.30 p.m.—Lonpon GrapuaTes: Storey’s Gate, 
Westminster, 8.W.1. “The Problems Involved 
in the Establishment of a Large Works in a Country 
District,” N. Hanlon. 3.30 p.m. 


Junior Institution of Engineers 
To-day, Feb. 23rd.—39, Victoria Street, 8.W.1. ‘‘ Open- 
Cast or Strip Mining and Plant,” R, Lowe. 6.30 p.m. 
Friday, March 2nd.—39, Victoria Street, 8.W.1. ‘“Motor- 
less Flight,” Major W. L. Foster. 6.30 p.m. 

Saturday, March 3rd.—N.W. Section : Tichshester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘ Cinematograph Films: Theory and 
Practice,” H. Ollier. 2.30 p.m. 

Keighley Association of Engineers 
To-day, Feb. 23rd.—Devonshire Buildings, Keighley. 
“Resistance Welding,” J. Berry. 7.30 p.m. 

Manchester Association of Engineers 

To-day, Feb. 23rd.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Reclaiming and Hardening of Engi- 
neering Components by Electro-Deposition,” H. 
Merryweather. 6.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, Feb. 23rd.—Mining Institute, Newcastle-upon- 
Tyne. “Some Operating Experiences with High- 
Pressure Land Boilers,’’ R. Carstairs, P. Hamer, and 
B. M. Thornton. 6 p.m. 

Royal Institution of Great Britain 
Friday, March 2nd.—21, Albemarle Street, W.1. ‘“‘Some 
Aspects of Pre-War and Post-War Television,” 
H. L. Kirke. 5 p.m. 

Royal Society of Arts 
Wednesday, Feb. 28th.—John Adam Street, Adelphi, 
W.C.2. “Erosion and Water Supplies,” E. P. 

Stebbing. 1.45 p.m. 
pa Sheffield Metallurgical Association 
Tuesday, Feb. 27th.—Metallurgical Club, 198, West 
Street, Sheffield. ‘‘ Safety Pins and Swords,” Lord 
Halsbury. 6.30 p.m. 
Tuesday, March 6th.—Metallurgical Club, 198, West 
Street, Sheffield. ‘‘ The Influence of Centrifugal 
Casting upon the Structure and Properties of 








pool in the country, and cost over a million pounds 
to complete. 





mm. 
Friday, Nrarch 2nd.—Guascow GrapvuaTEs: Inst. of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 





Steel,” Dr. L. Northcott and Dr. D. Mclean. 
6.30 p.m, 
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A Seven-Day Journal 


Technical Education in Scotland 


Tur special committee of the, Advisory 
Council on Education in Scotland, which was 
appointed on November 19th, 1943, has recently 
resented an interim report dealing with tech- 
nical education in Scotland. The procedure of 
the Committee has been to collect evidence 
from many quarters and to interview a consider- 
able number of witnesses. It has also found it 
desirable to visit various industrial and educa- 
tional establishments, and to obtain evidence 
directly from those in close contact with 
the problems arising from the daily conduct 
of industrial operations. The Committee’s 
investigations have not yet been completed, 
but this interim report has been submitted, as 
it covers various points which have become 
urgent in view of impending legislation. The 
section of the report which surveys technical 
education in Scotland stresses the need for 
@-operative action and the need for central 
institutions to plan on broader lines for more 
advanced work, leaving preliminary and general 
work to local colleges. Reference is made to 
the nascent and growing industries which may 
be of great importance to the national welfare— 
new developments in such matters as textiles, 
plastics, aviation, water power, and building 
all calling for technical education and research. 
The report urges that a survey of problems of 
this nature is a matter of great and pressing 
national importance. If adequate opportunities 
are to be afforded in Scotland in the post-war 
period, it is abundantly clear, the report con- 
tinues, that a vastly increased effort will be 
necessary. The Committee recognises that 
while the work of technical education has been 
developed with considerable success in many 
directions, it has not been sufficiently wide- 
spread, and has failed to touch many branches 
of national life and industry. A _ technical 
school playing an important part in the life of 
the industrial and commercial community is 
notable by its absence in many towns in Scot- 
land, and the situation urgently calls for con- 
sideration in the interests not only of young 
people, but also of the whole nation. Much 
attention has been paid to training in the higher 
reaches of education, but the artisan and the 
craftsman have not been offered corresponding 
opportunities. The report is published by 
H.M. Stationery Office, price 3d. 


Agricultural Machinery Development 
Board 


AN announcement made on February 24th 
by the Ministry of Agriculture and the Depart- 
ment of Agriculture for Scotland says that the 
Agricultural Machinery Development Board 
has completed its initial three-year term of 
office. The Board has now been reconstituted, 
and the members, who are appointed for three 
years, will all serve in a personal and not a 
representative capacity. Lord Radnor will 
continue to act as Chairman, and the other 
eleven members appointed to the Board are 
Mr. D. R. Bomford, Mr. C. B. Chartres, Mr. J. F. 
Duncan, Dr. H. J. Gough, Mr. T. E. Gwillim, 
Sir Patrick Hennessy, Major T. K. Jeans, 
Mr. A. C. Nicholson, Mr. F. Rayns, Mr. F. A, 
Secrett, and Mr. T. A. Wedderspoon. No 
important changes in the functions of the Board 
have been made, but opportunity has been 
taken to revise the terms of reference so as to 
include specific reference to the work of the 
National Institute of Agricultural Engineering 
and to the needs of horticulture. The establish- 
ment of a National Advisory Service makes it 
no longer necessary to include the original term 
of reference on educational services. The 
Board’s new terms of reference are :—To keep 
under constant review the development of 
improved types of agricultural (including horti- 
cultural) machinery, the progress of standardisa- 
tion in machinery, and the needs of agri- 
culture and horticulture for types of machinery 
that are not already available, and to make 
recommendations thereon; to advise the 
appointing Ministers on the policy and pro- 
gramme of work of the National Institute of 


Agricultural Engineering, and to supervise the 
management of the Institute on behalf of the 
Ministry of Agriculture; to arrange for the 
adequate testing, under varying conditions and 
at different centres, of types of machinery and 
implements for which such testing is considered 
desirable ; and generally to consider and report 
any matters relating to the mechanical develop- 
ment of agriculture and horticulture which it is 
considered should be brought to the notice of 
the appointing Ministers, or which are referred 
to the Board by those Ministers. 


British Overseas Airways Corporation 


PROVISIONAL figures issued by the British 
Overseas Airways Corporation on Friday, 
‘february 23rd, covering its operations from 
January to December, 1944, show a great 
expansion in every branch of its activities. The 
total miles flown by its aircraft during the year 
amounted to nearly 19,000,000, an increase of 
almost exactly 50 per cent. over the total miles 
flown in 1943. The number of passengers 
carried’ was approximately 101,000, an increase 
of more than 50 per cent.; cargo carried showed 
an increase of 69 per cent., and mail of over 
51 per cent. Since the war began the Corpora- 
tion’s aircraft have flown more than 57,000,000 
miles. The Corporation continues to operate 
well over 50,000 miles of routes. Thesé include 
two Atlantic services, one by flying-boats and 
the other by landplanes. It also operates 
services to Stockholm, Lisbon, Madrid; to 
North Africa and West Africa, to Egypt and 
South Africa, and a regular service vid India to 
Australia, 13,000 miles away, operated in con- 
junction with the Corporation’s Australian 
associate, Qantas Empire Airways. The Cor- 
poration also operates a network of services 
radiating . from Cairo to Turkey, Persia, 
Abyssinia, and other countries, and vid Aden 
and Southern Arabia to India, in addition to 
other routes which may not be made public for 
security reasons. 


The Manchester Ship Canal 


In his chairman’s address at the eighty- 
seventh annual meeting of the Manchester Ship 
Canal Company, on Monday, February 26th, 
Sir Frederick J. West referred to the develop- 
ment of future plans. He said that during the 
past two years, despite the pressure on opera- 
tional and technical departments, the manage- 
ment had undertaken a detailed survey of all 
plant and equipment and had closely examined 
the services and facilities of the port. The 
survey dealt not only with maintenance and 
renewal works which would have to be put in 
hand at the earliest opportunity, but detailed 
also a considered programme of extension and 
development which the management deemed 
necessary if the undertaking was to maintain 
its position and extend the scope of its services. 
Major enterprises were included and close con- 
sideration was now being given to them. Sir 
Frederick added that frequently in the past he 
had referred to the attractions of the port area 
for industrial development, and to the amount of 
land in the neighbourhood of the docks and 
along the canal still available for undertakings 
concerned with the reception and conversion 
of imports. He was hopeful that nothing would 
be done to stultify the legitimate form of 
development which lay very close to the hearts 
of the promoters of the canal and. had already 
contributed immensely to the prosperity of 
Greater Manchester. 


Shipping Management 


In his Presidential Address at the annual 
meeting of the Chamber of Shipping, on Thurs- 


that for more than five years the shipping 
industry had been closely controlled, and, as a 
war measure, that control had worked well. 


were obviously not in a position to direct’ the 
actual movements of their ships, which in. war- 


Ministry of War Transport, however, had 
recognised the intricate knowledge and experi- 
ence involved in the practical running of ships, 
and had had the good sense to leave the actual 
management in the hands of the owners. He 
was satisfied that under war conditions that 
partnership had resulted in the best possible 
use being made of the tonnage available. 
Without our merchant fleet we should to-day 
have been a slave race, and civilisation would 
have been in the melting pot. Even with that 
fleet as it stood at the outbreak of the war we 
had been hard pressed, and we had been 
fortunate in having the help of tonnage under 
other flags, but it was easy to imagine circum- 
stances in which that help might not have been 
available. This, Mr. Schierwater urged, was a 
lesson that this island nation must never forget. 
The policy of maintaining a large and efficient 
Mercantile Marine had, of course, been accepted 
by the Government, but to lay down a general 
principle did not in itself mean that the object 
was attained, and the chief concern was to 
examine the conditions and requirements, and 
to suggest the ways and means by which the 
desired end could be achieved. The first and 
fundamental condition for industry, Mr. Schier- . 
water continued, was that there should be a 
sufficient volume of international trade to 
provide the cargoes. It was not always realised 
that an abnormally low freight market was a 
definite loss, not merely to the shipping industry, 
but to the country as a whole. If we were to 
compete successfully in the world markets we 
must have the right ships at the right price, and 
one of the problems arising from the war was 
the matter of replacement of lost and obsolete 
ships. The industry was not asking, and he 
hoped would never have to ask, for a subsidy 
except in the extreme case of it being necessary 
to fight subsidies given to its competitors. He 
was convinced that it was only by private 
enterprise: that the British Mercantile Marine 
could play its full part in the economy of the 
country, and he hoped and believed that the 
bogey of nationalisation of shipping was 
unlikely to raise its head for many years. 


Imperial College Centenary Appeal 


THE Imperial College of Science and Tech- 
nology, constituted by Royal Charter in 1907, 
is a federation of three institutions previously 
established at South Kensington—the Royal 
College of Science, the Royal School of Mines, 
and the City and Guilds College. The City and 
Guilds College was founded in 1884, and the 
Royal School of Mines and the Royal College of 
Science can be dated back to 1851. A still 
earlier foundation enables the Imperial College 
to celebrate its centenary this year, as its 
Chemistry Department in the Royal College of 
Science can trace direct descent from the 
College of Chemistry which was opened in 
George Street, Hanover Square, in October, 
1845. A centenary appeal for funds has just 
been issued, and stresses primarily a need of free 
money for the Imperial College which can be 
applied by the Governors to special purposes, 
and in particular to the development of the 
corporate life of the College. The need is 
expressed for benefactions such as are enjoyed 
by colleges in our older universities and by com- 
parable institutions in America, providing 
money which can meet demands that cannot be 
foreseen. Experience shows that needs may 
arise too suddenly to be met from normal 
income. Research especially may develop in 
directions that are not expected, and not 
infrequently it is these developments that yield 
some of the most valuable results. The appeal 
explains that some needs are not easily typified, 


day, February 22nd, Mr. H. T. Schierwater said] but are certain to arise in carrying out the 


intention to make the College not only a great 
institution of study, teaching, and research, but 


a body truly corporate. With funds at -its 
Shipowners could of necessity not be in|dispesal the College could develop phases, not 
possession of all the facts and requirements and | yet existent, of a corporate life adapted to its 
circumstances, to the immediate benefit of its 
students, and with the ultimate enhancement of 











time must be done by a central authority. The 





their value in industry. 
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(Pax Minister of Fuel and Power, Major 
the Rt. Hon. Gwilym Lloyd George, 
announced in November, 1943, the appoint- 
ment of. a technical committee of experts 
“to review the conclusions of the Severn 
Barrage Committee in the light of later engi- 
neering experience and practice, and of other 
developments, and to suggest what modifica- 
tions, if any, should be made in the proposed 


The Report on the Severn Barrage Scheme 


No. I 


in the firm of Coode, Wilson, Mitchell and 
Vaughan-Lee, by whom the engineering studies 
were, in the main, made in the years 1925-33 
for the Severn Barrage Committee under the 
chairmanship of Lieut.-Colonel J.T. C. Moore- 
Brabazon, now Lord Brabazon. Sir William 
Halcrow is a harbour engineer who has 
constructed many hydro-electric power dams 
in Scotland and elsewhere ; his late partner, 





aspects of the electricity supply probloms 
which are considered more briefly in the main 
report. We reproduce in reduced form the 
plan attached to the report showing the 
revised plan of the barrage as proposed by 
the Committee, and for comparison with 
this, a sketch plan of the site and works pro. 
posed by the 1933 Barrage Committee 
which was printed in our issue of March 31s, 
1933, with a-full summary of that Com. 
mittee’s report. 

The estuary of the Severn affords one of 
the very few opportunities within the British 
Isles for the utilisation on a large scale of the 
rise and fall of tidal water in the generation 








APPROXIMATE TIDAL DATA. 
(At No.1 Beacon, near Southern end 
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Site for Fish Pass 3 


The contour lines indicate depths in 
feet below Ordnance Datum, except 
underlined figures which indicate 
heights in feet above Ordnance Datum. 
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scheme, in the programme of its execution, 
and in the estimates of its costs.’’ The report 
of this committee was published on Monday 
last.* The members of the Committee, three in 
number, are all well-known consulting engi- 
neers. Mr. A. G, Vaughan-Lee is a partner 





* Report on the Severn Barrage Scheme, with plans, 
diagrams, &c. H.M, Stationery Office, price 2s, 6d. 


net. 





FiG. 1—PROPOSED SEVERN BARRAGE 


Mr. C. 8. Meik, with others, prepared the 
scheme for utilising the tides in the Severn 
estuary for the production of power which was 
submitted to the Water Power Resources 
Committee in 1919. Mr. 8. B. Donkin, of 
Messrs. Kennedy and Donkin, is the electrical 
expert on the Committee. To the report are 
annéxed five appendices in the form of 
detailed memoranda by Mr. Donkin on some 








a3 
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of electric power. At few places in the world 
is the tidal range as great as, or greater than, 
in the Severn near the confluence of its 
tributary, the River Wye. The difficulties 
and complications inherent in any scheme for 
harnessing tidal water for power production, 
by reason of intermittent and variable flow, 
have hitherto prevented any large-scale 
scheme being carried into effect. If the 
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Severn barrage should be brought into being 

it will be the first large tidal power scheme in 

the world and will afford an output of power 

ter than that of any existing steam power 

or water power generating station in Great 
itain. 

othe Committee finds itself in agree- 

ment with a large proportion of the con- 

clusions of the 1933 Barrage Committee ; 
but, in view of the changed conditions since 

1933, it has abandoned the original pro- 

posal for a secondary pumped storage plant, 

to be worked in conjunction with the barrage 
generating plant, and it also drops that 
part of the original plan which provided for 
road and rail bridge crossings in combination 
with the barrage works. Since 1933 pro- 
posals have been under consideration to make 

a road and rail crossing of the Severn, 

independently of the barrage, between Aust 

and Beachley, about 3 miles upstream of the 
barrage site. 

“ Brief Description of the 1933 Barrage 
Scheme.—The 1933 barrage scheme [see 
Fig. 2] is for a barrage across the Severn 
estuary at the reef known as the ‘ English 
Stones.’ It comprised a sluice dam across the 
‘English Stones’ up to the deep channel 
called ‘The Shoots’; a turbine dam nearly at 
right angles to the sluice dam and approxi- 
mately parallel to the channel, containing in 
all 72 water wheels with direct-coupled alter- 
nators, each having a maximum capacity of 
12,000 kW, five of which were spare, the 
remaining 67 sets thus giving an output of 
804,000 kW. These water-wheel alternators 
are hereinafter referred to in brief as turbines. 
There was also a group of three locks at the 
upstream end of the turbine dam on the edge 
of the channel and a wide embankment 
closing ‘The Shoots’ and extending to the 
Monmouth shore. 

“The method of operation consisted of 
opening the sluices to admit the rising tide to 
fill the basin created above the barrage and 
then closing the sluices and passing the water 
on the falling tide through turbines to 
generate power. This is referred to as single- 
tide working. Double-tide working implies 
the development of power by the rising as 
well as the falling tide. ' 

“The barrage was combined with a road 
and railway bridge to connect the Gloucester 
and Monmouth shores. The bridge carrying 
a road and railway was to be formed as a 
separate viaduct across the ‘ English Stones ’ 
upstream of the sluice dam. The viaduct, as 
it neared the locks, divided into two branches, 
each carrying a railway and the upstream one 
a road also. The railways crossed the locks 
at their upstream and downstream ends and, 
continuing along ‘ The Shoots ’ embankment 
dam, rejoined at the Monmouth end of the 
latter. 

“It was contemplated that the large deep- 
water area created above the barrage might. 
subsequently be developed as a dock area. 

“In order to overcome the difficulty of the 
intermittent and variable nature of the 
barrage output a system of pumped water 
storage was proposed at the site known as 
Trelleck Grange, adjacent to the River 
Wye.” 

The Committee is in agreement with the 
1933 Committee that the “‘ English Stones ” 
site is the best, particularly from the point 
of view of construction; that single-tide 
working, that is, the development of power 
on the falling tide only, is definitely the more 
advantageous under the conditions obtaining ; 
that the 1933 estimate of available power is 
substantially correct under the operating 
conditions then proposed ; and that the 1933 
Committee’s conclusions based on Professor 


where a natural channel exists, which would 


arrangement, and the siting of the sluice dam 
higher upstream than in the 1933 barrage 


prejudiced by the barrage as then designed, 
are correct. 

“ Modifications of Conditions Prevailing at 
the Time of the 1933 Barrage Report.—Since 
the 1933 Barrage Report was prepared, three 
major variations in the conditions affecting 
the project have occurred. 

“(a) Development in the design of hydro- 
electric plant enabling fewer but larger 
turbine and alternator units to be installed. 
This has a profound bearing on the hydraulic 
problems involved and has led to consider- 
able modifications in the general design of the 
scheme. 

“* (b) The great increase in the price of coal 
delivered to electricity power stations since 
1933 and the present necessity for con- 
serving the maximum amount of coal. 

“ (c) The great expansion in the supply and 
control of electricity in this country and the 
development of the ‘grid’ interlinking the 
principal power stations.” 

Pumped Storage-—The Committee, having 
considered the problem presented by the 
difficulty of adapting intermittent tidal power 
to the normal requirements of industry, has 
come to the conclusion that pumped storage 
is not now an essential nor an economic 
feature as applied directly to the barrage 
scheme. 

In each twenty-four hours there will be 
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FiG. 2—1933 BARRAGE SCHEME 


two periods of about seven hours each, 
during which the barrage plant will operate. 
High water occurs about 48 min. later each 
day, and the output on spring tides will be 
much greater than on neap tides. The 1933 
Committee proposed to overcome this variable 
character of tidal power by a secondary 
system of pumped storage at Trelleck Grange, 
adjacent to the Wye Valley, a proposal which 
had also been previously considered by the 
Water Power Resources Committee. The 
Committee has investigated some twelve 
sites for a storage reservoir, two of which 
appear to be more economical than Trelleck 
Grange. It found, however, that the most 
economical scheme of pumped storage would 
increase the capital cost of the barrage by 
about 40 per cent., and that the loss of tidal 
energy would amount to 27 per cent. 
Modified Scheme as Now Proposed.—The 
general principles of the 1933 plan, which are 
common also to earlier proposals, are, the 
Committee considers, the right ones to adopt 
for the River Severn. The lay-out proposed 
is shown on the plan, Fig. 1, and is described 
as follows :— 

** A sluice dam is to be constructed across 
the ‘ English Stones,’ containing 128 sluices. 
Of these, 31 are to be placed at a lower level 


be further improved by deepening. This 





t We printed a summary of Professor Gibson’s two 


lay-out, enables a considerable saving to be 
effected in the excavation of the ‘ English 
Stones.’ The installation of larger turbines 
considerably affects the lay-out. The actual 
length of turbine dam is reduced, and this 
leads to a more concentrated flow of water 
over the ‘ English Stones.’ For this reason 
it is found necessary to divide the turbine 
dam into two parts, each containing sixteen 
turbines, or thirty-two in all. Each turbine 
would have an output of 25,000 kW. One 
turbine dam runs along the eastern side 
of ‘ The Shoots,’ and nearly at right angles 
to the sluice dam. It is joined at its down- 
stream end to the sluice dam and at its 
upstream end to the locks. The other 
turbine dam runs out from the Monmouth 
shore to the western edge of ‘ The Shoots,’ 
where it connects to the embankment dam, 
closing the latter. The turbine passages of 
this turbine dam are fitted with sluice gates, 
enabling them to be used as supplementary 
sluices on the rising tide. 

“This lay-out has the further advantage 
of creating a stream along the Monmouth 
shore which will help to minimise the deposit 
of silt. The division of the turbine dam into 
two parts enables the sluice dam to be moved 
further upstream, thus saving excavation, as 
already noted. 

“The position of the upstream end of the 
eastern turbine dam is determined by the 
necessity for keeping this dam with its deep 
foundation well clear of the Severn Tunnel, 
the alignment of which is shown on the plan.” 
Two navigation locks “are provided, 
having a length of 750ft. and a width of 70ft., 
with a depth of water on the cill of 28ft. at 
neap tides and 34ft. at spring tides. Each 
lock is fitted with three sliding caissons, one 
at each end and one in the middle. The locks 
may be in operation while the sluices are 
open and are sited so as to be clear of any 
current arising therefrom. During the period 
when the turbines are in operation, commenc- 
ing a short time after high water and finishing 
soon after low water, the locks will not be in 
operation.” 

An alternative siting of the locks along the 
Monmouth shore at the inner end of the 
western turbine dam offers certain advan- 
tages and would involve no material increase 
in cost, but this alternative, the Committee 
considers, requires further investigation 
before a final decision is arrived at. 

“ The Shoots,” with their great depth and 
strong tidal currents,t are unsuitable to 
accommodate any part of the works, such as 
turbines, -sluices, or locks. ‘“‘ The Shoots ”’ 
channel will be closed by an embankment 
dam. Provision is made for the passage of 
migratory fish by means of four or five fish 
passes of modern design. A road and a 
railway will be carried across the sluice dam, 
turbine dams, and embankment, for service 
purposes only. The crossings of the two 
locks at their upstream ends will be by lift- 
ing bridges. Such modifications as have been 
introduced by the Committee in the con- 
structional methods advocated in the 1933 
report are based on the applications of the 
latest practice of construction in tidal waters 
and have enabled the estimated time of con- 
struction to be reduced from fifteen to eight 
years. 

In their estimates of operating costs the 
Committee has provided an annual sum for 


maintenance dredging. According to the 


tidal model experiments, a certain amount of 
silting may be expected to take place above 


the barrage. 


Consideration of Features Other than Power 


Development.—The 1933 barrage report pro- 
vided for a road and railway crossing to be 











Gibson’s tidal-model investigations, to the 





pea , reports on the Severn barrage model experiments in our 
effect that navigation would be in no way! issue of June 23rd, 1933. 


} The tidal stream at springs attains a velocity in 


“ The Shoots ” of 8-75 knots. 
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combined with the barrage scheme, interrup- 
tion of traffic being avoided by duplicate 
crossings, one at either end of the group of 
locks. The Committee has come to the 
following conclusion on this part of the 
original proposals :— 

“We are of the opinion that the road and 
rail crossings would be better treated as 
schemes independent of the barrage as a 
power-producing unit. Any attempt at 
combination tends to impose limitations on 
the power, road, and railway projects, whilst 
at the same time offering little prospect of 
economy. A further argument in favour of 
separate schemes is that a bridge combined 
with the barrage would not be available for 
service until the completion .of the latter, 
whilst an independent bridge or tunnel could 
be built in less than half the time that the 
barrage works would take.” 

The 1933 report envisaged the utilisation 
of the deep-water basin to be formed above 
the barrage as a future dock area, and pro- 
vided two 80ft. wide locks, to enable large 
ships to enter it, in addition to one 50ft. lock. 

“ The development of this basin for accom- 
modation of shipping is a matter of trade and 
policy rather than of engineering. The two 
70ft. locks proposed will meet the require- 
ments of the existing docks at Gloucester, 
Sharpness, and Lydney, and provide for 
reasonable extensions of them. We may 
point out, however, that the impounded area 
above the barrage will have a tidal variation 
of level of 20ft., and will thus be virtually a 
tidal basin. It will thus compare unfavour- 
ably from an operational point of view with 
the large docks already existing in the 
Bristol Channel.” 

Character of Barrage Output and Methods 
. of Utilisation.—The output of a power instal- 
lation which will be intermittent, variable, 
and p ive in time cannot be applied 
direct to satisfy the normal demand, and 
the Committee accordingly considered alter- 
native methods of application, such as the 
following :— 

(a) Direct Industrial Use-—By supplying 
industrial loads of special character. 

(b) District Heating.—By the conversion 
of electrical energy into low-grade heat. 

(c) Other Tidal Schemes.—By the use of 
one or more separate tidal schemes in 
which high water occurs at times of low 
water in the Severn. 

(d) Hydro-Electric Stations.—By the con- 
struction of other hydro-electric stations to 
run in conjunction with the barrage. 


(e) gpa 5 pos gag oa i *| of the transmission and improves the power- 
ee ee, ee weight ratio of the locomotive or railcar. 


with the barrage. 
(f) Running in conjunction with coal- 
fired power stations. 


Methods (a) to (e) inclusive are not recom- 
mended. Although (a) and (b) are un- 


summarised in the report as follows :— 


coal-fired stations so that they may, together 


stations.” 


to 3000-3500 r.p.m., though not with a low 
doubtedly attractive they are not at present| specific fuel consumption, and a single- 
sufficiently developed to be taken into account | cylinder test engine of the C.L.M. opposed- 
for the purpose of the present report. All are} piston, two-stroke type was run at 5000 
considered in considerabledetail by Mr. Donkin |r.p.m. before war began. The limitation at 
in one of the appendices to the report. The| present as regards service applications is the 
method selected by the Committee—(f)—is| striking of a mean between possible speeds 
and lightweight on one hand and high main- 

“‘ By coupling the barrage plant to the| tenance and fuel costs on the other. Against 
grid system and by regulating the output of |high rotational speeds may be set the forces 
and effects which they bring, and which vary 
with the barrage, give an output varying|as the square of the weight of the revolving 
with the daily system demand. This method | and reciprocating parts, and which may also 
is now possible because of the demand for such| involve the use of higher-grade and more 
large quantities of power and energy. It also|expensive materials. Lubricating problems 
involves the transmission of tidal energy to}in certain instances also become more com- 
the centres of greatest demand in order that | plex. 
it may be absorbed at these centres by spread- | necessary in the moving parts to balance the 
ing the regulation over a number of coal-fired | gas pressure and actually reduce the bearing 
load. Moreover, careful attention should 


with the 1933 Committee’s calculations as to 
the water horsepower available. We there- 
fore propose that the generating plant shall 
have a maximum total output in round figures 
of 800,000 kW at spring tides. After con- 
sultation with the designers and manufac- 
turers of such plant, we recommend the 
installation of thirty-two water-wheel alter- 
nators, each having a capacity of 25,000 kW 
at 0-9 power factor. The civil engineering 
design for the barrage necessitates two 
turbine dams and it is proposed to install 
sixteen 25,000-kW sets on each dam. The 
sixteen sets on each dam enable them to be 
subdivided into four groups of four sets, 
providing a simple arrangement of trans- 
former, switch, and control gear. 

“Each set would have an overload capa- 
city for the short periods of maximum output 
at spring tides, so as to enable the full 
800,000 kW to be developed by thirty sets, 
thus providing one spare set per dam for 
repairs and maintenance.” 

Kaplan type turbines are recommended by 
the Committee, as in the 1933 report, in view 





of the wide variations in head resulting from 
the tidal characteristics. The turbines woulg 
be directly coupled to alternators, and would 
run at a speed of not more than 50 r.p.m, 
The alternators would be totally enclosed by 
removable, water-tight structural steel hous. 
ings in the open, a type of housing which hag 
become familiar in recent years in many of 
the hydro-electric plants of the T.V.A. and 
elsewhere. ‘The energy output from cach 
of the sixteen sets on each turbine dam would 
be transmitted to switching and transforming 
sub-stations, located one on the Monmouth 
and one on the Gloucester banks of the river, 
One large and two small travelling gantry 
cranes would be provided on each turbing 
dam, each of the larger cranes supporting a 
roof to protect the generator unit from the 
weather when the crane is in use for over. 
hauling purposes. A: control room, repair 
shops, and stores would be provided on each 
of the two turbine dams, and the administra. 
tion block is proposed to be sited on the 
Monmouth shore. © 





(To be continued) 








The Railway Oil Engine 


By BRIAN REED 


No. V—(Continued from 


ENGINE DESIGN DETAILS 


j id a large measure the design and propor- 
tions of many engine details can be related 
to the top speed, not simply because of the 
magnitude, but also because cylinder pres- 
sures rise more or less in correspondence with 
the speed. The naturally aspirated low-speed 
heavy engines of 600-800 r.p.m. have low 
maximum cylinder pressures, and though the 
average loads on pistons and bearings may be 
equal to those of an engine running at twice 
the speed, the peak pressures and shock load- 
ing are far less. 

Even such a fundamental factor as the 
speed is influenced by several major and 
minor considerations. Horsepower is a 
product of mean effective pressure and piston 
speed, but adequate piston speed can be 
gained by a high-speed engine with a short 
stroke or by a low-speed engine with a long 
stroke. Considered as part of a vehicle, the 
higher the practicable rotational speed the 
better, for this reduces the bulk and weight 


There is nothing inherent in the oil engine 
which limits the speed to the present (1943) 
railway maximum of about 2000 r.p.m. 
Small engines of the 4 to 6-litre type run up 


But a certain amount of weight is 





“ Barrage Generating Plant.—We coneur 





always be given to the incidence of the critical 


page 146, February 23rd) 


speeds, and above, say, 200 B.H.P. the 
number of cylinders and the arrangement— 
eg., in-line, V, twin-bank, or horizontal— 
need more consideration. 

When the number of cylinders is even the 
balancing of the engine about the centre is 
complete if the cranks are placed symme- 
trically about the centre of the engine, but 
in a two-stroke this would mean that two 
cylinders would be firing simultaneously. In 
a@ symmetrical balanced four-stroke engine, 
the crank sequence is fixed, but the firing 
order may be varied, the number of possible 
n— 


3 ) where 7 is the 


variations being 2 ( 
number of cylinders. Five-cylinder and 
seven-cylinder vertical four-stroke engines 
are used now and then in railway practice, 
but good spacing of the cranks is not an easy 
matter. ; 

Of all types of single-bank vertical engines, 
the six-cylinder is far and away the most 
popular. Four-cylinder quick-running engines 
have been used for numerous small railcars 
below 100-110 B.H.P.; for small shunting 
locomotives and tractors, one, two, three, 
four, and six cylinders are all used, over a 
power range of 20 to 100-120 B.H.P. up to 
four cylinders. The eight-cylinder vertical 
engine is worse for critical vibrations than 
six-cylinder models, but the eight-cylinder 
V engine has good properties in this direction, 
and is better than the straight eight. It has 
been used mainly for this reason in powers 
which could be given easily by a normal six- 
cylinder vertical engine, e.g., the Simmering 
eight-cylinder V engine giving 210 B.H.P. 
at 1350 r.p.m. In higher powers a twelve- 
cylinder engine is often necessary. For rail- 
car work a V design running at 1400-1500 
r.p.m. is usual; but for big slow-speed loco- 
motive engines a twin-bank arrangement 
has been adopted in Europe, though in the 
United States the General Motors Corpora- 
tion two-stroke designs include six, eight, 
twelve, and sixteen-cylinder V engines, in 
powers up to 1350-1450 B.H.P., or there- 
abouts. In America also is the unusual two- 
stroke ten-cylinder V Busch-Sulzer engine, 








giving 2000 B.H.P. at 550 r.p.m., used in one 
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‘installation by the Ilinois Central Railroad. 

In al! engines the firing sequence affects 
the evenness of torque and the torsional 
vibrations. For example, a six-cylinder four- 
stroke engine with cranks arranged symme- 
trically about the engine centre has four 

ssible firing sequences. In V engines the 
roblems are influenced also by the angle 
between the two banks of cylinders. An angle 
of 60 deg. is that most often chosen, but the 
latest Ganz twelve-cylinder 500 B.H.P. 
engine is constructed with an included angle 
of only 40 deg. The best angle a for the 
regular firing of four-stroke engines can be 


obtained from an in which n is the 


number of cylinders and 720 corresponds to 
the number of degrees of crank travel in the 
eyele of a four-stroke engine. This gives 
60 deg. as the angle for twelve cylinders and 
90 deg. for eight cylinders ; and also, carried 
to its logical conclusion, a_ horizontally 
opposed, arrangement for four cylinders. The 
majority of V engines in railway service have 





Fic. 19—-CRANKSHAFT AND ROD 


twelve cylinders, and most—for example, 
Maybach and Saurer—have the expected 
60 deg. arrangement. But the Renault 
twelve-cylinder and sixteen-cylinder models 
have the banks set at an included angle of 
45 deg., and the Cummins twelve-cylinder 
engine at 50 deg. 

Engines with angles smaller than the 
relevant figure as found above naturally 
occupy less space across the vehicle. The 
Simmering eight-cylinder engine is built to 
the angle of 90 deg. needed for the most 
regular torque impulses, but it has been used 
up to the present only in conjunction with 
bogie mounting. Thus it is low-pitched, and 
the extra width from the big angle projects 
very little above the floor boards of the 
engine-room. With an angle based on the 
expression given in the preceding paragraph, 
the firing interval is not regular, and the 
torsional resonance curve of the crankshaft 
is modified.: The angle can be altered 
deliberately in order to keep away from some 
particular value of a critical speed. From 
the point of view of vibrations, an angle of 
30 deg. is best for a twelve-cylinder four- 
stroke engine. 

A twelve-cylinder V engine with a single- 
bank firing order of 1-5-3-6-2-4 tends to 
have strong critical vibrations, and if the 
engine is set at the usual angle of 60 deg., 


critical is very intense, and those of the 
four and a half and sixth orders are not neglig- 
ible. In railway V engines of the railcar type 
the third and even the four and a half orders 
are above the ordinary running speeds, and a 
reduction in the included angle, whilst 
increasing the amplitude of the third order 
critical, which does not matter, brings a 
reduction in the amplitude of the sixth. In 
the Maybach engines, as installed in the 
original “ Flying Hamburger,” the regularity 
of the torque from the 1-5-3-6-2-4 firing 
order was found not to be worth the trouble 
believed to be caused by vibrations, and by 
1934 the standard firing order had been 
changed to 1-2-4-6-5-3, a sequence which 
was retained down to the beginning of the 
war. Firing orders of a variety of railway 
two-stroke and four-stroke engines are given 
in Table IV. 

The crankshaft natural period of the 
Saurer 300 B.H.P. twelve-cylinder V engine 
of the BZD type is about 7500 r.p.m., but 
the special roller main bearings which sur- 








and has regular firing intervals, the third 





round the circular crank webs give a diminu- 


ASSEMBLY OF SAURER 


tion in the natural period, and similar engines 
with normal bearings probably have a 
natural frequency of 8000 r.p.m. or over. The 


TaBLe IV.—Firing Orders, Railway Oil Engines 








No. and 
Model j arrange- 
Make. or ment of Firing order. 
series. | cylinders. 
Deutz ... ...| 4M313 | 4, vertical | 1-3-4-2 
Daimler ... -| OM65 | 4, vertical | 1-3-4-2 
Magirus ... ...} 888D | 6, vertical | 1-5-3-6-2-4 
Daimler ... ...| OM67 | 6, vertical | 1—-5—-3—6—-2—4 
Daimler ... .| OM54 | 6, vertical | 1-5-3-6—-2-4 
Henschel... ... G 6, vertical | 1-5-3-6-2-4 
Deutz ..-| F6M317 | 6, vertical | 1-4-5-6-3-2 
Cummins... ; HA 6, vertical | 1-5-3-—6-2-4 
Saurer ..| BXD | 6, vertical | 14—-2-6-3-5 
Saurer* ... ....1 BXDA | 6, vertical | 1-4-2-6-3-5 
Berliet ...| MDKR? | 6, vertical | 1-5-3-6—2-—4 
Sulzer* ... , 6, vertical | 1-5-3—-6—-2-4 
Alco* Soa 6, vertical | 1-3-5-6—-4-2 
Ebermann ..| 6V18/25 6,V 1—2-5-—-6—-3-4 
Maybach... G56 12, V 1—7-2-8—4-10-6- 
12-5-11-3-9 
General Motorst| 201A~8 | 8, vertical | 1-8—2-6-4-5-3-7 
General Motorst| 567-6 6, V 1-4-3-6-2-5 
General Motorst| 567-8 8,V 1-5-3-7-2-6-4-8 
General Motorst| 567-12 12, V 1-12-7-4-3-10- 
: 9-5-2-11-8-6 
General Motors{| 567-16 16, V 1-8-9-16—-3-6— 
11-14-4-5-12- 
13-2-—7-10-15 














* Pressure-charged. } Two-stroke, 


sixth order critical (governed mainly by 
inertia forces) therefore comes at 1250- 
1350 r.p.m. The usual engine of this type in 


and for the greater part of its working time 
turns on just those speeds which cover the 
range of the sixth order critical; therefore 
a vibration damper is a usual fitting on these 
engines, although if direct coupled to an 
electric generator the natural critical speed 
of the two is probably dropped by about 
1000 r.p.m., and thus the sixth order critical 
comes down to 1050-1100 r.p.m. In the 
Saurer V engine itself, the construction of 
the shaft and bearings must exercise an 
appreciable damping effect. 

G. H. Paulin, of the English Electric Com- 
pany, Ltd., in a letter published in Hngineer- 
ing, December 24th, 1937, gave the natural 
frequency of the crankshaft of the English 
Electric “‘K” ‘type locomotive oil engine, 
as used in the L.M.S.R. shunters, with six 
10in. by 12in. cylinders and a top speed of 
675-685 r.p.m., as 4626-4635 r.p.m. There- 
fore the sixth order critical is never experi- 
enced. This engine has 6}in. diameter solid 
journals, 6}in. diameter crank pins, with a 
3in. hollow bore and a length of 4-8125in., 
and webs 8in. wide by 23in. thick. 

The crankshafts of 8-litre to 10-litre six- 
cylinder vertical engines of the type derivéd 
from heavy road practice, and up to about 
150 B.H.P. have natural frequencies equi- 
valent to approximately 12,000 r.p.m., and 
in designs of what may be called the ordinary 
type little variation from that speed can be 
obtained. The sixth order critical thus corre- 
sponds to 2000 r.p.m., which at one time was 
@ not uncommon top service speed for railcar 
engines, such as the A.E.C. and Leyland 
120-130 B.H.P. makes. But after traffic 
experience, which included broken crank- 
shafts, auxiliary drive troubles, and often 
discomfort in the vehicle, the top speeds 
have been brought down to 1650-1850 r.p.m., 
that is, below the sixth order speed. 

There seem to be only two ways of appre- 

ciably modifying the critical speeds of such 
engines or of other well-defined high-speed 
types. The first is the adoption of roller 
bearings encircling the crank webs, as is done 
in the Saurer engines. The second is to use 
a small stroke : bore ratio, which results in a 
stiffer shaft and fewer criticals within the 
normal speed range. The classic example of 
the second method is the range of six- 
cylinder and eight-cylinder vertical and 
twelve-cylinder V engines of M.A.N. design, 
which has 175 mm. by 180 mm. cylinders. 
As a rule, high-speed engines of 200-650 
B.H.P. have stroke : bore ratios of 1-3/1-4:1, 
although the Renault 300 and 500 B.H.P. 
engines have values of 1-16/1-21:1, com- 
pared with the M.A.N. value of 1-025 :1. 
Torsional vibration dampers are placed at 
the front end of high-speed engine crank- 
shafts, where the amplitude is greatest, but 
in functioning they reduce the amplitude 
and spread it over a wider speed range. An 
ordinary torsional vibration damper is suited 
only to reducing the effects of criticals which 
are passed through while the engine is being 
accelerated or decelerated, and should not be 
used to make the engine run constantly at or 
near a critical, when the power absorption 
may be high. 
A fly-wheel at the driving end of a railway 
oil engine shaft is not usually necessary, as a 
fly-wheel, because being at the nodal point 
between the engine and generator or hydraulic 
torque converter, its use is limited to that of 
part of the starting or barring gear. Flexible 
couplings between the engine and generator 
part of the transmission system make the 
natural period of the combined masses 
indeterminate. 

The phenomenon of crankshaft whirl 
(bending virbation) has not been unknown in 
railway oil engines, nor in thoge not of the 





railcar service has a top speed of 1500 r.p.m., 


highest speed type. Whirl is quite different 
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from the usual torsional vibration, and 
results in the shaft whirling round, one, 
two, or more points, actually coming off the 
main bearing surfaces at other points and 
pounding the bearings to destruction in a 
In one observed case, not even 
the combustion forces were able to press the 
shaft down on to the bottom of one’ of the 
adjacent bearings.. Whirl, caused by the 
centrifugal inertia forces, is not to be con- 
fused with whip, which is the result of extra 
vibrations from external sources, and is felt 


short time. 


most at the free end of the shaft. 


One detail of V engines which in some 


models has given trouble in arrangement and 
in performance is the big end. If the opposite 
cylinders are a little offset it is possible to 
use two plain rods working side by side on 
the same crank pin (as in the General Motors 
201-A type of two-stroke). But if, as is 
generally the case, the cylinders of the two 
banks are exactly opposite, then one rod 
must be forked over the other or the rod on 
one side must be made the master rod and 
that on the other side articulated to it, in 
which case the strokes of the two pistons are 
nét the same. The most satisfactory practice 
appears to be to fork one rod and put up 
with the extra revolving weight and slightly 
greater engine length, but both Maybach 
and Renault use an articulated system. 
Renault originally installed needle roller 
bearings for the articulated joint, but the 
needles became crushed and deformed after 
too low a mileage, and a change was made 
to a hardened steel pin running in a high- 
tensile. bronze bushing. This practice is 
followed also by Maybach, although here the 
master rod big-end bearings and the crank- 
shaft main bearings are of the roller type. 
Saurer, Deutz, Simmering, and other makers 
use one plain and one forked rod with bronze 
bushes working on a single sleeve, which 
surrounds the crankshaft. With the articu- 
lated arrangement, the pistons working in 
conjunction with the master rods have the 
nominal designed stroke, and those working 
on the articulated rods have a shorter stroke 
—in most engines about 95-96 per cent. of 


gives most wear and most trouble, as might 
be expected, because this. bearing has the 
out-of- balance loads of two adjacent cylinders 
on the same centre line to deal with. 

For light engine weight it is to the design 
of the crankcase and cylinder block that one 
must look for savings, for these two are the 
heaviest components of the engine, and so 
even a small percentage saving may be worth 
while. For high-speed engines up to 200-250 
B.H.P. welding probably brings little saving 
in weight over a steel or nickel-iron casting, 
but may bring a reduction in big V engines 
for railcars, and most certainly will for the 
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FiG. 20—CRANKCASE AND BEARING SUPPORTS 
OF SULZER TWIN-BANK ENGINE 


larger and slower-speed engines installed in 
locomotives. Combined welded and cast 
steel framing, as used by Sulzer, helps to 
reduce the weight, but not to the same degree 
as the complete welding of crank case and 
cylinder block, as practised by M.A.N. The 
Sulzer eight-cylinder vertical engine, giving 
1200 B.H.P. at 750 r.p.m., weighs 21 lb. per 
B.H.P., including the underframe, which 
carries both engine and main generator, and 
about 18 lb. without it.; but the M.A.N. six- 
cylinder engine, giving 1050 B.H.P. at 700 
r.p.m., weighs only 14 lb. per B.H.P. Davey, 
Paxman and Co., Ltd., has developed the 





the nominal value. Table V gives relevant 


as 


bearing of a symmetrically arranged engine |locomotive V engines has been replaced “ 


the later series by the welding of drop forg; 
and thinner carbon-molybdenum stec| Plates 
In the majority of railcar oil enyings, if 


Taste VI.—Main Bearing Types, Railway 0/1 Engines 





























reo 
Model No Top 
Make. or cap cap _ 
series. (A) (Bb) ow 
M.W.M. ... «| RS125s — 0 
Grazer + ef 8H250/6 —_ = 
De La Vergne... _ ... vo — iy 
BO nc sce sos ont Wee OF), ~ 
Alco ... -} 12}in. eyl. a Z 
Fricks 6215CL —_ me 
Magirus S88D ~ , 
Krupp Fl-4 - ae? 
Deutz FM317 _ } 
Deutz* A12M320 _ 
Daimler OM54 7 
Daimler* OM85 - 
Daimler* OM86 
M.W.M 88175 
M.A.N ..| WV15/18 
M.A.N .-| WV17-5/22 
M.A.N. WV22/32 
Skoda 6—R-—230 } 
Ganz... JaR 
Berliet MDK 
Buda.. 6LD1742 
Hercules DHXB aa 
Vomagt ‘ 8R3580 - 
Waukeshat ..| Hesselmann - 
Simmering* R8 - 
Ebermann* 6V18/25 - 
Westinghouse* 12-cyl, - 
Ne de Gee eee J12D —— 
Burmeister & Waint 135PR — 
General Motors* { ... 567 - 
Busch-Sulzer* {_... Loco - 
Renault®... ...  ... 504 x 
Renault*... ... ... 517 x 
BN cade ees os LF x 
Sulzer ‘ LDA x | 
ee BXD x 
Saurer*§... ... BZD x | 
Maybach®* § G56 x | 
Maybacb§... G56h x 








Ty engine. f{ Horizontal engine. { Two-stroke engine, 
§ Roller bearings. 

(A) Fit between upper and lower stress-bearing parts of 
crank case (Renault); or cap cottered into frame, 
so that studs bear no stress (Sulzer) ; or wholly in 
— part of crank case to suit roller bearings 
(Saurer and Maybach). 

(B) Lower portion of crank case takes stress, top caps 
secured by studs. 

(C) Usual bottom caps secured by studs. 


not in the locomotive types, the engine frame 


is composed of cylinders and crank case ina 
monobloc casting or a welded steel structure, 





Stevens form of welded frame for engines of 


TaBLe V.—Vee-Engine Drives, Railway Oil Engines 


and it is the function of this framing to carry 








Make ... .-.| Daimler | Renault | Renault | May- Ganz | Saurer | Deutz | Simmer-} Daimler | Westing-| Atlas* | General | General | Busch- 
bach ing house Motors* | Motors* | Sulzer* 
Model .:. OM85 517 504 G56 & | XIIJaR} BZD |A12M320 R8 OM86 J1i2D 201A 567 Loco 
: G6 170 
Cylinder bore,mm ... ... ... .. 138 140 156 160 170 130 150 150 165 228 95 203 216 355 
Cylinder stroke, mm. oS hn oS gk 170 170 180 200 240 180 200 190 195 305 130 254 254 406 
: ? 179-5| 188 206 ? é 
Rod arrangement .| Artic. | Artic. | Artic. | Artic. | Artic. Sep. Sep. Sep. Sep. Sep. Sep. Sep. Sep. Sep. 
forked | forked | forked | forked | plain|! | plain plain|| | forked | plain| 
Big-end bearing Plain Plain Plain Roller | Plain Plain Plain Plain Plain Plain Plain Plain Plain Plain 
Small-end bearing Plain Plaint | Plaint |} Plain Plain Plain Plain lain Plain Plain Plain Needle | Needle | Ball and 
roller roller | socket 
Articulation bearing... ... ... ....| CB Plaint | Plaint CB Plain — — a — -- —- a -- _ 
bush§ bush§ , Z 
Balanceweights ... .| Certain All Half Half Half All Certain| Half | Certain No Half No Certain No 
webs webs webs webs webs webs webs webs webs webs webs 















































* Two-stroke engine. 
means that opposite cylinders are slightly staggered. 


particulars of the drives incorporated in 
railway V engines. 

It is quite possible to over-emphasise the 
importance of low weight of revolving and 
reciprocating parts in producing low power 
weight ratio for the engine as a whole. By 


+ Early engines had needle roller bearings. 


such methods as hollow-boring of the crank 
pins, it is true, the weight and the centrifugal 
stress on the bearings will be reduced. On 
the other hand, some addition to the actual 
weight is often made by prolonging the 
crank webs to form balanceweights in order 
to eliminate centrifugal loading, and this 
procedure has also been adopted to eliminate 
Where whirl is not a 


crankshaft whirl. 


factor in shafts without balancing prolonga- 
tions, experience has shown that the centre 





¢ Main rods I section ; subsidiary rods circ 


types which’ can be installed in locomotives. 

For V engines of the railcar types it should 
be possible to fabricate a steel crank case to 
a weight not exceeding 4 1b. per B.H.P. This 
is probably somewhat less than the specific 
weight of light alloy crank cases for normal 
V engines yet installed, though scarcely less 
than the specific weight of light alloy crank 
case for pressure-charged V engines. But 
welding does offer the possibility of getting 
the stiffest practicable crank case and fram- 
ing within reasonable weight, and a rigid 
crank case is one of the main factors reducing 
maintenance costs. One welding modifica- 
tion which may be mentioned is that a welded 
framing of thick sections used by General 
Motors for its earlier range of two-stroke 





ular section. || This arrangement 


§ Carobronze bush. 


the imposed cylinder and inertia loads and 
to maintain the alignment of such parts as 
the crankshaft and pistons. Rigidity 1s 
therefore the first requisite, for any deflec- 
tion of the frame which involves straining 
the bearing supports is likely to lead to 
immense trouble. Indeed, the undue deflec- 
tion of aluminium alloy crank cases, leading 
to bearing failures and crankshaft deflection, 
sealed the fate of such materials for the 
framing of high-speed railcar engines of the 
100-200 B.H.P. class. The author does not 
know of one engine make in rail traction 
service in which light alloy crank cases in 
conjunction with underslung bearings has 
proved thoroughly satisfactory, and he 1s 
inclined to think that the importance of this 
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combination of material and design as a 
factor in explaining many bearing and asso- 
ciated troubles has fiot. been recognised 
sufficiently. 

Although monobloc construction gives 

nominally greater rigidity than separate 
crank case and cylinder blocks, any increase 
in length reduces the rigidity and the natural 
frequency, and unless adequate additional 
cross stiffening is provided, resonant vibra- 
tion must be expected. It is for this reason 
of length that some eight-cylinder vertical 
engines and sixteen-cylinder V engines have 
greater specific weights than the correspond- 
ing six-cylinder and twelve-cylinder models. 
Normally, as the power and the number of 
cylinders goes up, the unit weight comes 
down. Possibly these are some of the 
secondary reasons why eight-cylinder engines 
form such a small proportion of the vertical 
type. But in some of the aluminium alloy 
crank cases mentioned above, the scantlings 
were so light that even resonance was not 
necessary to cause failure, the vibrations 
being forced. With cast iron, cast steel, and 
welded steel, few actual frame failures have 
been experienced, but it is probable that a 
good deal of noise and some bearing and 
other maintenance work may be traced to 
crank case vibration, and, as regards noise, 
particularly to the crank case inspection 
doors. 

The most cursory glance at a cross-sectional 
drawing of a vertical engine shows that the 
frame is very well suited to taking vertical 
loads without deflection, but if the horizontal 
components of the gas pressure, inertia forces, 
and centrifugal loading are considered, it will 
be seen that the usual crank case is not nearly 
so stiff in a lateral direction, for the side 
walls of the crank case and underbed or 
underframe have little rigidity against hori- 
zontal loads. It is true that these forces 
are transmitted to the crank case walls 
through the bearing supports, which, in such 
designs as the Sulzer, with cast steel: cross 
members welded to steél walls, themselves 
stiffen up the whole frame laterally to some 
extent. But many engines would be improved 
by greater lateral stiffness against the crank- 
shaft centre line, with horizontal sections 
running the full length of the crank case, for 
even the stifferiing given by the vertical 
bearing supports or the ribbing of the crank 
case walls does not contribute a great deal 
to the lateral stiffness near the point of load 
application. Such lateral stiffness at the 
centre line is just as desirable—and even 


crank case and its supports for the two 
cylinder banks, but engines, such as the 
Paxman high-speed V models (see Fig. 21), 
have this supplemented by substantial hori- 
zontal sections along the centre line. Two 
of these engines were completed for Algerian 
railcars at the time of the invasion of France. 
On the other hand, the General Motors two- 
stroke V engines have no substantial hori- 
zontal members, except for the foot flanges a 
good distance below the crankshaft centre 








sling bearing studs showed a tendency to 
shear, and when the engine design as a whole 
was brought up to date the caps and frames 
were serrated to take shear stress off the 
studs. This proved satisfactory with new 
engines (567 series), but when serrations 
were formed by welding on the caps and 
frames of the older engines, the teeth began 
to break off after comparatively few service 
hours. 





Probably no phase of oil engine operation 
generally has had more 
attention devoted to 
it than cylinder wear. 
Yet, surprisingly, few 
engine makers seem 
willing to spend just a 
little more money on 
details inside the cylin- 
der and less on patent 
ideas relating to 
governing and ancillary 
devices, and thereby 
gain a considerable 
improvement in the 
engine performance— 
that is, in the day-to- 
day performance ob- 
tained by the operator, 
as distinct from that 
on bench tests. A 
number of makers 
have adopted chrome- 
hardening of the cylin- 
der bores on the Van 
der Horst processes, 
including the later 
development of the 


porous chrome lining. 
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FIG. 21—CROSS SECTION THROUGH PAXMAN *V"’ 


line, and for the lateral stiffness of the fram- 
ing depend on welded steel cross members. 

Bearing performance itself cannot be 
proved to have any direct relation with 
projected bearing loads or even with the 
moments shown on a polar diagram. It seems 
to be governed more by the material used, 
and even more by the standard of manu- 








facture and engine erection. Though lead- 





bronze and whitemetal on steel or bronze 


But there is some 
evidence to show that 
all the actual condi- 
tions in and associated 
with the cylinders, such 
as the surface wear, the 
blow-by, the burning 
of lubricating oil, the 
lubricating oil con- 
sumption, ring sticking, piston life, and 
the colour and smell of the exhaust can 
be improved by relatively simple modifica- 
tions, such as the use of slotted scraper 
rings in conjunction with adequate 
drain holes in the piston skirts, and some- 
times by fitting tapered pressure rings. In 
one instance of a 900 r.p.m., 350 B.H.P. 
engine known to the author, the first modi- 
fication alone brought down the lubricating 


Swan Sc. 


TaBLe VII—Cylinder Wear of Ganz Engines (170 mm. bore), Working under Dusty Conditions in the Punjab 



























































Cylinder numbers. 

Engine} Miles l 2 3 4 5 6 Max. 
RUMe), Oe te tess ovality, 

A—A B—B A—A B—B A—A B—B A—A B—B A—A B—B A—A B—B inches. 

axis, in. axis, in. axis, in. “axis, in. axis, in. axis, in. axis, in axis, in. axis, in. axis, in axis, in. axis, in. 

A 81,800 0-009 0-008 0-008 0-009 0-009 0-008 0-008 0-007 0-008 0-007 0-008 0-007 0-001 
B | 96,650 | 0-009 0-010 0-008 0- 0085 0-008 0-007 0-009 0-008 0-007 0-005 0-007 0-006 0-002 
Cc 87,300 0-011 0-010 0-009 0-010 0-008 0-009 0-011 0-011 0-008 0-007 0-011 0-011 0-001 
D 97,600 0-011 0-007 0-009 0-013 0-009 0-006 0-0095 0-008 0-013 0-009 0-014 0-006 0-008 
E 102,121 0-014 ~ 0-010 0-014 0-012 0-012 0- 0095 0-012 0-0095 0-013 0-013 0-012 0-012 0-004 
F 92,150 0-006 0-0045 0-006 0-005 0-006 0-005 0-906 0-005 0-006 0-005 0-006 0-003 0-003 
G 120,800 0-Q07 0-006 0-014 0-012 0-008 0-006 0-008 0-009 0-010 0-007 0-014 0-007 0-007 








The A—A axia is the line of thrust ; the B—B axis is parallel to the crankshaft line. 


easier to obtain—in the slow-speed locomo- 
tive-type engines as in the quick-running 
railcar models, for vertical engines of both 
types are more prone to vibrate horizontally 
than vertically. Rough-running engines 
usually are those with an inordinate amount 
of horizontal vibration. 

Polar diagrams of main bearing loads show 
that V engines have appreciably greater 
horizontal forces than vertical engines ; to 
some extent, this is compensated by the 





inherently greater horizontal stiffness of the 





backings are both used for railway oil 
engines, the white-metalled variety seems to 
have the better record .in certain respects, 
particularly for locomotive types and the 
slower-running (1100-1200 r.p.m.) classes of. 
railcar engines. Adequate thickness of rod 
keeps and bearing caps are essential to 
prevent any minute flexing of the brasses or 
linings, and certain users scrape the brasses 
to fit both journal and keep or cap with good 
results. In the General Motor two-stroke 





201-A series of V engines the main under- 


Max. engine speed, 1250 r.p.m. 


oil consumption from the excessive value of 
12-18 per cent. of the fuel consumption to 
the excellent figure of 2-3 per cent. With 
a batch of 1200-1300 r.p.m. Ganz engines, in 
which the fuel consumption was inordinately 
low (at the expense of burning lubricating oil) 
the high lubricating oil consumption of 10- 
13 per cent. of the fuel consumption was 
reduced to 2-5 per cent. by fitting slotted 
scraper rings. Puttick (Institution of Mecha- 
nical Engineers, 1944) records that in this 
particular alteration the six 3-mm. drain 
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holes provided below the top scraper ring 
were supplemented by six 4-mm. holes in 
the top scraper ring groove, and by drilling 
a dozen similar holes in the bottom scraper 
ring grooves. 

(To be continued) 








Refrigeration Aboard Ship 





SPEAKING at the luncheon of the annual 
general meeting of the Commercial Electric 
Refrigeration Association, at the Connaught 
Rooms on Wednesday, February 21st, Mr. A. V. 
Alexander, the First Lord of the Admiralty, paid 
a tribute to the work the industry had done in 
meeting the needs of the Royal Navy and the 
Merchant Navy. We had read last week, he 
said, of the successful passage to and from 
Russia through the Arctic Seas of important 
convoys. For more than three years, under the 
command of Admirals Tovey, Fraser, and More, 
the Home Fleet had sallied forth from time to 
time to escort merchant ships laden with 
supplies, that helped first to repel the headlong 
German onslaught into the outer defences of 
Russia, and then to turn the tide of battle and 
sustain the tremendous offensive of the Red 
Army, which has hurled the enemy back from 
the Volga and Caucasus, across Russia and 
Poland, and has swept on to the heart of 
Prussia itself. 

This work was accomplished, Mr. Alexander 
went on to say, in an area in which for most of 
the year Nature provided her own refrigeration 
on a lavish scale. ; 


REFRIGERATION IN THE Navy 


His Majesty’s ships had to be ready at an 
instant’s notice to sail from one corner of the 
globe to another, from the Arctic to the Tropics. 
The Royal Navy was an all-weather navy, and 
could not condition itself to operating solely in 
the confines of a single ocean. This was where 
the refrigerating industry aSsisted in solving 
manifold problems. Warships of all sizes were 
equipped with electrically driven refrigerating 
machinery for the preservation of bulk supplies 
of perishable foodstuffs, for making ice, for 
cooling certain magazines in order to maintain 
explosives at the correct temperatures, for the 
air conditioning of the entire craft in submarines, 
and of important action compartments in 
surface ships, for cooling drinking water, for 
the storage of blood sera vaccines and drugs, 
and for the manufacture of ice cream for the 
ships’ companies. Arrangements, Mr. Alexander 
went on to say, had been made for the issue of 
nearly half a ton of ice per day in the largest 
warships, while refrigerating plants with a 
designed capacity of at least 1,000,000 B.Th.U. 
per hour were likely to be required for the large 


and stage productions, cafeterias, recreation 
spaces with beer bars, soda fountains, ice- 
cream bars, &c., and a brewery installed on 
board. 

Each of the brewing plants on board would 
be fitted with two refrigerating machines. ° 

The war against Japan had increased the 
Navy’s demands on the refrigeration industry 
of the country enormously. While a number of 
the refrigerating plants were already fitted in 
ships, whatever their service, the war in the 
East had shown the need for big increases in 
the number of air-conditioning plants, water 
coolers, ice-cream plants, &c. To meet these 
demands the Navy’s requirements for new 
refrigerating machines of all sizes—from 4 H.P. 
to 50 H.P.—totalled about 500 per month, 
which was about 35 per cent. of the present capa- 
city of the industry. The increased demands 
involved in many cases new designs, and at the 
same time the adaptation of manufacturing 
methods to mass production. A large addi- 
tional load was thus being thrown on to a com- 
paratively small industry, and it would only be 
by great efforts on the part of all concerned 
that the needs of the Navy as well as of the 
other Fighting Services would be met. 


REFRIGERATION IN THE MERCHANT Navy 


A considerable proportion of our merchant 
shipping refrigerated tonnage was taken over 
in the early months of the war for carriage of 
other cargoes than meat, since the ships con- 
cerned were fast and of long range, and therefore 
much in demand. It was not possible, as was 
hoped, to utilise banana-carrying ships on the 
River Plate route, as they had not the range 
required to make a South Atlantic crossing, 
extended by anti-submarine detours, neither 
were most of the banana ships capable of carry- 
ing hard frozen cargoes. The licensing of new 
refrigerated ships for construction by private 
owners had been stopped early in the war 
because of the length of time required to install 
the insulating equipment. The problem of 
refrigeration began to emerge about the end of 
1940. It was then found that the refrigerated 
shipping space available would meet only about 
80 per cent. of the Ministry of Food’s require- 
ments. During 1941 sinkings began to make the 
difficulty acute, and the Minister of Food was 


stocks in hand. This depended entirely on the 


likely to be available, and it was decided that 
it would be necessary in any case to expand the 


as soon as possible. 
A ‘fully refrigerated vessel normally tock 


time to ease the situation ; nor were the labour 
or the materials available in the country to 


of great importance. Fans and coolers wey 
installed to supply cold air, the refrigerat; 
machinery bemg of the direct-expangion 
ammonia type. With only one machine runpj 
the plant was designed to maintain a tempera. 
ture of 15 deg. Fah, in tropical conditions, with 
@ sea temperature of 85 deg. Fah. The pro. 
gramme, which came to an end in September 
1944, provided nineteen vessels in ali, repre. 
senting nearly 5 million cubic feet of space 
suitable for the carriage of meat cargoes. Not 
all these vessels, however, could be completed, 
as it had been- hoped, in this country, and jt 
was arranged with the Canadian Department of 
Munitions and Supply for five ships to bg 
insulated in Canada, after the refrigeratj 
machinery had been already fitted in this 
country. The work was all accomplished by 
workmen entirely new to it, in time for the 
vessels to sail before the St. Lawrence froze over, 
With the meat ration at 12 oz. per person 
per week, and reckoning an average of 80-85 
cubic feet to a ton of meat, the capacity of the 
partially refrigerated tramp programme repre. 
sents about ten weeks’ ration, or one-fifth of 
the nation’s ration requirement. This is merely 
an illustration, since it must be remembered 
that these ships carried not only other food. 
stuffs than meat, but also vehicles and other 
munitions, Furthermore, additional insulated 
space was provided in existing vessels. This 
side of the programme was the responsibility 
of the Ministry of War Transport, in co-opera- 
tion with the Admiralty Merchant Ship Repairs 
Department. Twenty-two ships were involved, 
fourteen of which were suitable for bacon 
cargoes. Three of these ships were handled in 
the United States. The capacity provided on 
the “‘bacon” ships is 1,260,000 cubic feet, 
representing twelve weeks’ ration for the 
nation. On the other vessels it is 1,240,000 
cubic feet of hard frozen space, or the meat 
ration for three weeks. 
The war has shown what can be achieved, 
despite the absence of most of the factors 
generally considered necessary for the safe 
carriage of meat by sea. It is as a feat of 
“making do” that it should be judged. Our 
country has always shown a talent for impro- 
visation. The construction and adaptations 
briefly described have ensured adequate imports 


faced at the end of the year with a choice of | Of meat and bacon for this country, which was 
reducing the meat ration or calling further on | first the rallying-point, then the arsenal, and 


lately the launching-point for the attack of 


maximum utilisation of the refrigerated tonnage | Democracy. Comparing the figures of imports 


for the pre-war and early war years with those 
for the first half of 1944, reductions in wheat 


refrigerated shipping space by various means and flour, rice and grains, maize, anima) feeding- 


stuffs, sugar, fruit, and vegetables will be 


found, but imports of meat and bacon remained 


eighteen months or more to build, and that|steady and finally increased. These facts are 
time had to be cut down by every possible | Some measure of the contribution made by the 


simplification if the ships were to be ready-in | refrigerating industry to our war problem. 








warships of the future. carry out the desired programme without dras- 
We were now deploying in the Pacific a large | tically modifying insulating technique. Timber 
self-contained British Fleet to fight side by|and cork, in particular, were in very short 
side with our American Allies against the|supply. These modifications were made easier 
Japanese. The Navy was, of course, not with-| by the fact that during the war all meat was to 
out experience in this war of the rigours of | be hard frozen, requiring simpler treatment than| AMONG the papers presented at a joint con- 
tropical campaigns, for we held the Japanese|chilled meat. In 1942, 1943, and 1944, 11|ference on atmospheric pollution, held in 
in check when they had overrun Malaya and | million cubic feet of insulated space were pro-|London on February 23rd by the Institute of 
Burma; and we prevented their Fleet from| vided in large refrigerated cargo liners, which|Fuel and the National Smoke Abatement 
establishing bases on the coasts of Bengal and| were designed for the carriage of cargoes after, | Society, was one on “ Railway Smoke,” by 
Ceylon, or even further afield in the Indian | as well as during, the war. Mr. M. G. Bennett, of the London Midland and 
Ocean. As an emergency measure, a number of |Scottish Railway. The following is a summary 
The major battles of the Royal Navy, how-|tramp ships building to Government account | of Mr. Bennett’s remarks. 
ever, had been fought and won in the Atlantic, | were selected for temporary refrigeration and} ‘“‘In the eye of the cfsual observer the 
the Arctic, and the Mediterranean, where one] the insulation of two or three of their holds.| picture of railway smoke is probably exag- 
of the greatest sea captains of all time, Admiral] This was a purely wartime programme, and |gerated by the large volumes of steam which are 
Sir Andrew ingham, received the surrender | consequently modifications of design andj|expelled with the smoke and exhaust gases. 
of the Italian Fleet. method were more fundamental. Such little} What is the true picture? Of a total con- 
We now found ourselves faced with new| cork and timber as was available had been allo- | sumption of coal in this country of round about 
problems—the victualling and provisioning,|cated to the cargo liners, and substitute} 188 million tons a year, the railways use about 
maintenance and supply, of a huge fleet in| materials had to be found, which would both| 14-1 million tons in locomotives. It has been 
oceans sparsely inhabited, and lacking in the| provide adequate insulation and also be sturdy | estimated that these 188 million tons are burnt 
resources of modern warfare and the elementary | enough to stand up to the carriage of heavier | with an efficiency of only about 25 per cent. or 
amenities of civilised life. The Navy had, like| military cargoes when necessary, The material|30 per cent. on the average, whereas the effi- 
the other Services, to provide for the recreation | finally used as a substitute for cork was slag | ciency of combustion in locomotive fire-boxes 
of officers and men when they are off duty, and| wool packed into laminated fibreboard. This|has gradually risen since the early days until 
to do this the new ‘“‘ Amenities ” ships must be} was heavier than the insulation used in the|it is now in the order of 70 per cent. or 80 per 
pushed forward into the advanced areas of war.|normal practice, but since the cargo to be|cent. It is therefore clear, not only that the 


Railway Smoke 





When these ships were ready for service, they| carried was lighter than that for which the| railways waste less of the coal they burn than 
would contain entertainment halls for cinema] ships had been designed, the difference was not|the general run of other consumers, but that 
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they can only be contributing something like 
9-5 per cent. of the total atmospheric pollution 
of the country. 

“The locations of the sites recording the 
highest pollutions béar no relation to the centres 
of activity of the railways, but are frequently 
found rauch further away from the railways 
than sites receiving lesser quantities of pollu- 
tion. Further, it is universal to find a large 
seasonal variation in atmospheric pollution 
which obviously cannot be due to railway 
smoke, since railway traffic is not seasonal to 
anything like the same extent~ 

“The railways are by no means complacent, 
however, about the small amount of smoke 
which, it must be admitted, they, in common 
with all users of coal, must produce. Loco- 
motive engineers have been forced to strive for 
greater efficiency in order to meet the demands 
made upon their engines, and reduction in 
smoke goes hand in hand with efficiency. This, 
however, is not the only urge behind the fight 
for efficiency. The railways appreciate full well 


_ and sympathise with the desire of the com- 


munity for a clear atmosphere. 

‘The problem of smoke is not only a social 
one, but a commercial one. The maintenance 
of railway structures, such as stations, tunnels, 
&ec., is a very heavy financial burden and would 
be considerably relieved if atmospheric pollution 
could be reduced. Not only this, but coal being 
one of the major items of expenditure by the 
railways, it is obviously economic for them to 
utilise it with as little waste as possible. 

“The problem has been tackled in a number 
of ways. It will be generally agreed that it is 
one not only of technique, but of education and 
administration, for the finest combustion 
machine in the world will produce smoke if it 
is wrongly used.” . 








Fifty Years of Wireless 


COMMERCIAL wireless communication is about 
to celebrate its jubilee, for it was in the early 
summer of 1895 that Marconi began the experi- 
ments in transmitting signals through space by 
means of Hertzian waves that led to the estab- 
blishment of commercial wireless telegraphy 
based on the famous British Patent No. 12,039 
of June 2nd, 1896. This is the foundation 
patent of the wireless industry, and was followed 
in 1897 by the establishment of Marconi’s Wire- 
less Telegraph Company, Ltd. (originally the 
Wireless Telegraph and Signal Company, 
Ltd.), which will thus shortly celebrate its own 
jubilee. 

In this era of broadcasting and television 
those early years of struggle and adventure are 
largely overlooked by a generation which dates 
wireless from the introduction of domestic 
receivers ; but the spadework which Jed to the 
establishment of the wireless industry, not only 
in England, but throughout the world, was done 
by those early wireless enthusiasts, Marconi and 
his devoted band of British engineers, including 
Sir Ambrose Fleming, Messrs. C. 8. Franklin, 
P. W. Paget, G. 8. Kemp, Andrew Gray, C. E. 
Rickard, R. N. Vyvyan, A. H. Ginman, and 
Captain H. J. Round, who, with the exceptions 
of Marconi. and Kemp, are fortunately still 
alive to celebrate this jubilee anniversary. 

These men have a vivid recollection of the 
excitement of the early experiments on Salisbury 
Plain, on the shores of the Bristol Channel, the 
Isle of Wight, and between England and France, 
leading up to the famous experiments between 
Poldhu and Newfoundland in December, 1901, 
when Marconi, Kemp, and Paget received the 
historic ‘‘S ’’ signal at Signal Hill from Poldhu 
on the other side of the Atlantic, and the battle 
for long-distance wireless communication was 
won. Paget is the only_one alive to-day who 
heard that signal, but Sir Ambrose Fleming, 
who collaborated with Marconi on the engi- 
neering problems that faced wireless in its 
infancy, was largely responsible for the design 
of the transmitting station at Poldhu, where, in 
later years, Franklin also carried out the experi- 
ments with which he perfected the design of the 
Marconi-Franklin beam system, which is used 
by Cable and Wireless, Ltd., for its Imperial 

wireless communications. 





Sixty Years Ago 





Tae Svuaxim ExpeEDITION 


AvtHoucH Khartoum had fallen in January, 
1885, and General Gordon had been murdered 
by the Mahdi’s forces, the British Government 
continued for a time to make preparations for 
restoring the situation in the Soudan, In our 
issue of February 27th, 1885, we find several 
references to those preparations. The principal 
item in the plans that had been made was the 
construction of a railway from the Red Sea port 
of Suakim to Berber, 240 miles inland and 160 
miles from Khartoum. The contract for the 
construction of this railway was placed in the 
hands of Messrs. Lucas and Aird. We recorded 
that on the previous Friday those who would be 
in charge of the work had left London for 
Suakim. They were men who were accustomed 
to such undertakings in disagreeable climates, 
with the presence of hostile natives to add to 
their difficulties. About 100 men were in the 
party. There had been keen competition 
among the contractors’ workpeople for the job, 
many of whom were just as anxious to have a 
brush with the natives as to build the railway. 
The supply of water for those who would build 
the railway and for the troops who would 
eventually use it presented a serious problem. 
We recorded that the large cable steamer 
‘‘Calabria”’ had been chartered by the Admiralty 
from the Telegraph Construction and: Main- 
tenance Company and had been fitted with con- 
densing machinery for the purpose of converting 
sea water at Suakim into drinking water. Two 
boilers evaporating sea water would produce 
64,000 gallons of fresh water in twenty-four 
hours. The fresh water would be stored in the 
ship’s cable tanks. Elsewhere in the same issue 
we find a note which stated that the Govern- 
ment was employing some Japanese resident in 
London on the manufacture of sunshades for 
our troops in the Soudan. Bamboo arches were 
fixed to the shoulders and from them rose a 
stick which supported a papér awning a few 
inches above the soldiers’ heads. We had seen 
the work in progress and estimated that if the 
Japanese worked at the rate observed by us 
they would get at least two sunshades finished 
by the time the Soudan business came to an end. 








Surplus Machine Tools 


TsEr Machine Tocl Control has announced 
that the new arrangements designed to facilitate 
the disposal of Government surplus machine 
tools, i.e., those not in the possession of con- 
tractors, in the interests of industrial re-equip- 
ment will come into operation on Thursday, 
March 15th. From that date stock records, 
giving brief specification, price, and location of 
every Government machine tool which becomes 
available for disposal by the Control, will be 
maintained in each of the Machine Tool Control 
offices in Birmingham, Bristol, Glasgow, Leeds, 
and Manchester, as well as in London. These 
records will be open for inspection between the 
hours of 10 a.m. and 4 p.m. from Monday to 
Friday in each week, so that purchasers may 
ascertain which machines are available by 
personal visits to the office most convenient tc 
them. Permits may then be obtained to inspect 
machines where they are stored. 

Sales will be on a cash basis and each machine 
will be sold as inspected by purchaser and loaded 
on his vehicle at store. Purchasers will be 
required to give an undertaking that machines 
will be used in their business in the United 
Kingdom, and purchases of used machines for 
stock or re-sale will not be permitted. It is 
recognised that many purchasers will decide 
in specific instances that a machine tool 
merchant can render them a service by selecting 
and inspecting suitable machines.. Every trans- 
action will be directly between the Ministry of 
Supply and the user; the price will be the same 
whether or not he decides to use the services of 
a merchant in this way. The Ministry proposes 
to enter into agreements. with merchants for 








this purpose, and a list of merchants holding 





such agreements will be available ‘at each 
Machine Tool Control Regional Office. 

It is important to note that these arrange- 
ments do not apply to Government-owned 
machine tools in the possession of contractors. 
These contractors should address any inquiries 
relating to such machines to the Department 
with whom they hold an agreement. 








Industrial Development in 
South Wales 


On Saturday last, February 24th, the Presi- 
dent of the Board of Trade, Mr. Hugh Dalton, 
announced at Newport, Mon., that a factory for 
the spinning and processing of nylon yarn was 
to be established in Pontypool. The factory, 
which was to occupy one million square feet, 
would be built on the most modern lines, and 
would employ about 1700 men and women, with 
the possibility of further expansion later on. 
Mr. Dalton said that the Pontypool Urban 
District Council had given valuable help with 
housing arrangements, and that British nylon 
spinners had willingly co-operated in agreeing 
to establish this new enterprise in an area which 
fitted in well with the Governrment’s distri- 
bution of industry policy. Mr. Dalton also 
stated that arrangements had been made 
between the Board of Trade and Smith’s 
English Clocks, Ltd., for the construction by 
the Government of a factory of 50,000 square 
feet at Ystradgynlais, West» Wales, where 
there would be another new industry started 
in the manufacture of watches. Further, the 
associated companies of Kayser-Bondor and 
Dowlais Hosiery Mills had arranged to develop 
their production at Merthyr, and within a few 
years hoped to employ nearly 3000 people. 
Mr. Dalton added that the leaders of the Welsh 
tinplate industry had already told him that they 
hoped to erect a new modern hot strip mill at 
Port Talbot with a new cold reduction plant in 
the Llanelly area. A second cold reduction 
plant was contemplated in the Swansea area, 








The National Smoke 
Abatement Society 


Tue fifteenth annual report of the National 
Smoke Abatement Society, covering the year 
1944, was issued early in the week. It records 
that satisfactory progress has been made 
towards a general recognition that smoke pre- 
vention was a factor that must not be neglected 
in reconstruction. In Government quarters 
especially there were satisfactory signs of an 
understanding that substantial progress could 
and must be made, and smoke abatement at 
last appears to have been accepted as a matter 
for direct encouragement. It would no doubt 
take time for this new attitude to evolve into 
adequate practical action, but the position was 
increasingly promising, and fully justified the 
long-continued efforts of the National Smoke 
Abatement Society to form, crystallise, and 
guide public opinion. In a section devoted to 
post-war housing, the report says that attention 
during last year was largely focused on the 
important question of ensuring the means for 
smokeless heating in new houses. It has had 
to be accepted that it is not immediately practic- 
able to demand such control over appliances 
and fuels as to prohibit smoke emission from 
new houses, but it is now both practicable and 
desirable that all should be equipped with 
appliances capable of smokeless operation 
without alteration. With regard to other pro- 
posals for post-war reconstruction, it has not so 
far been possible to make concrete progress with 
the Society’s main suggestions for smoke 
prevention, but both the question of smokeless 
zones and the control of new fuel-burning 
installations by regulations analagous to those 
concerned with building continued to be 
examined and discussed during the year. There 
is now a wide measure of general agreement on 
the value and practicability of these proposals, 
but in both cases the legislative and adminis- 





trative requirements still await definite shape. 
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THE SEVERN BARRAGE 


THE report of the Technical Committee on 
the Severn Barrage, published on Monday last 
and reviewed on page 164 of this issue, pro- 
vides a firm basis for the renewed considera- 
tion of a project which, before the appear- 
ance of the report, seemed economically un- 
attractive, however great its technical appeal. 
Due allowance being made for the increase in 
costs of construction since then, the proposals 
of the 1933 Committee, which inquired 
exhaustively into the possibilities of the 
barrage, indicated that it could not compete 
on a cost-of-current basis with steam power 
under the circumstances at that time. Since 


1933, however, as the present report shows, the 
rising cost of coal, combined with a very con- 
siderable increase in the demand for electric 


¢] continuous output the 1933 Committee pro- 


1933 proposals and to place the project in 
quite another light. 

On account of its great tidal range and the 
configuration of the land, the estuary of the 
Severn forms one of the most favourable sites 
in the world for the generation of tidal energy. 
But the 1933 Committee was faced by the 
difficulty, common to all tidal power pro- 
posals, that the generation of power must be 
intermittent and that the machinery can be 
in operation only during certain chosen 


between neaps and springs introduces yet 
another variable. That Committee decided 
—and the present Committee concurs with 
the decision—that the generation of power 
could best be effected by single-tide working, 
generating only on the outflowing tide and 
for a period of about seven hours in every 
twelve. To convert the intermittent into a 


posed the construction of a pumped storage 
reservoir at Trelleck Grange, close to the River 
Wye. Part of the output of the barrage was 
to be used for pumping water into this 
reservoir, and that water, released through 
turbines, was to provide power when the 
tidal plant was idle. But since 1933 the grid, 
linking together all power plants in the 
country, has been greatly extended. Moreover, 
the load upon the grid has grown so rapidly, 
and can be so depended upon to continue to 
grow, that by the time it was built the 
output of the barrage would be a sub- 
stantially less appreciable fraction of the 
whole input to the grid than it would 
have been in 1933. In these circumstances 
the present Committee feels that the proposed 
storage reservoir is no longer a necessity. 
The maximum output of the barrage at 
some 800,000 kW could be absorbed by the 
grid at whatever time during the day or the 
night it occurred, subject possibly to a minor 
restriction operative only until about 1970. 
The elimination of the storage reservoir by 
itself brings about large economies in construc- 
tional costs. Still further economies are per- 
mitted by the improvements that have taken 
place in hydraulic turbines and generating 
plant. In 1933 it was necessary to provide 
accommodation for no less than seventy-two 
turbines, each of 12,000 kW capacity, 
whereas under the new proposals there would 
be thirty-two, each of 25,000 kW. The 
change permits an improvement of the lay- 
out of the barrage which would reduce the 
amount of excavation of the English Stones 
upstream of the sluicedam. By the rejection 
of the 1933 proposal to combine a road and 
rail crossing of the river with the barrage yet 
further economy is effected. These projects, it 
seems, do not “ marry ” well with the barrage 
and the combination offers little prospect of 
economy. Lastly, changes in methods of 
building engineering structures in tidal 
waters permit the construction period to be 
reduced from the fifteen years estimated by 
the 1933 Committee to about eight years, 
with a consequent saving in interest on capital 
during that period. 

. All these factors combine to simplify and 
to reduce the cost of the barrage. It may be 
hazarded, too, that the mollification of 
certain interests, more particularly authorities 
of docks below the proposed barrage, which, 
not wholly satisfied by the results of Pro- 
fessor Gibson’s classic model experiments 


to oppose the scheme, may be simplified by a 
wise suggestion of the new Committee that a 
new series of model experiments should be 
carried out and that thd dock authorities 
should be represented on the body that 
supervises the experiments. Yet, however 
much more rosy the prospects of the barrage 
have been made to look by the new Com. 
mittee’s findings, the basic factor decisive 
for or against its construction remains the 
economic one. Only if the barrage can hope 
to generate power at a cost comparable wit!) 
that of coal-fired stations can its constructio, 
be justified. We withhold'study of the Com. 
mittee’s conclusions under that head until 
next week, only remarking here that it 
believes the economic justification for the 
barrage to be established. 


Distribution of Industry 


On February 22nd the Distribution of 
Industry Bill was presented in the House of 
Commons. It follows closely upon the lines 
anticipated. Broadly. speaking, it proposes 
to give the Board of Trade powers to pro- 
hibit the erection of all but small factories— 
under three thousand square feet of aggregate 
floor space—in industrial areas, and to 
“ stimulate the industrial and social develop. 
ment of areas in which there is a special 
danger of unemployment ’’—areas which used 
to be known as “ depressed ” and, because 
the unvarnished truth was painful, are now 
defined as ‘‘ development areas.’’ With this 
object the Board is to be empowered to 
acquire land in these areas “‘ 
for industrial undertakings, or means of 
access thereto may be provided.”’ Further- 
more, the Board itself may erect factories 
and other buildings for industrial under- 
takings on any land held by it in a develop- 
ment area and may make provision through 
grants and loans for the extension of road, 
rail, water, or air transport, for the supply 
of power for heating and lighting, and for 
“housing, health, and other services.” 
Finally, the Board is to be empowered to 
“ acquire derelict land in development areas 
and carry out work on it, with a view to 
bringing it into use or improving the amenities 
of the neighbourhood.”’ 

In the replanning of Great Britain industry 
and employment are not, of course, the sole 
and only considerations. Other factors 
having a bearing upon the planning of town 
and country must be taken into account. 
But this Bill, nevertheless, clearly forms one 
of the stages that may eventually make such 
planning effective, and it can therefore, we 
hope, be assumed that the Board of Trade, in 
using its powers under the Bill, will temper 
its activities to accord with those of the 
Ministry of Reconstruction. Two of the 
powers to be given the Board of Trade 
deserve special notice. The Board is to be 
able to prohibit the extension or erection of 
industrial buildings beyond a very small size 
in any area in which, in its opinion, “the 
provision of further industrial premises 
would be seriously detrimental to the proper 
distribution of industry.” Any restrictive 
Order made under this power will need 
“ approval by affirmative resolution of each 
House of Parliament.” Further, under the 
Bill the Board is to be informed of the 
erection, in any area, of “an industrial 








power, has made it possible to modify the 


carried out for the 1933 Committee, continue 


building forming part of a new industrial 
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unit” three months in advance. This pro- 
vision is inserted presumably to give the 
Board the opportunity before erection is 
begun to persuade or induce the firm con- 
cerned to choose a site which the Board 
favours ; such persuasive action being clearly 
made the more effective by the powers 
assigned to the Board of improving the indus- 
trial attraction of any area and particularly 
“ development areas ” and of providing—or 
withholding—financial assistance. Neither 
of these two provisions, the one restrictive, the 
other persuasive, will be wholly welcome to 
industry. But if the country has really set 
its heart upon the centralised direction of 
industry as an essential part of town and 
country planning, it is difficult to escape the 
conclusion that both are necessary. 

But, even though necessary, the power 
given to the Board of Trade of restricting the 
further industrial development of any area 
appears -to be one which, in the hands of an 
autocratic or even of a merely grandmotherly 
Minister, might be abused with serious reper- 
cussions on the general health of industry. 
In the circumstances it may well be asked 
whether the provision for the approval by 
Parliament of each restrictive Order can be 
regarded as a sufficient safeguard against 
abuse. Even in time of war, when somewhat 
summary methods of control can be excused, 
this method of “ government by Order ”’ has 
been the subject of much sharp criticism. 
Will it, in the case of the Bill under con- 


sideration, prove any the less open to]: 


criticism when peace returns; when the 
Minister’s present wide powers of wartime 
control of industry are removed ; and when 
he is restricted only to the use of his powers 
under the present Bill? Further, even 
though it be granted that the Board of Trade 
must, if the Orders are to be effective, be 
given almost autocratic powers in applying 
such restrictions, it is worthy of remark that 
they may bear particularly heavily—espe- 
cially if, as is often the case under bureau- 
cratic control, unsympathetically applied— 
on firms whose works happen to lie in such 
areas and which may wish at some time to 
extend them. Should there not, to meet the 
possibility of hard cases arising, be some 
body, other than the Board of Trade, to 
which a manufacturer, debarred from extend- 
ing his works, could appeal for an unbiased 
decision ? We hope that such points will be 
fully thrashed out in Parliament when the 
Bill reaches Committee stage. For we cannot 
believe that industrialists will be easily 
convinced that a Government bureaucracy 
can be trusted, without due safeguards with 
such autocratic powers. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE ENGINEER AND THE NATION’S 
MONEY 


Sir,—Mr. Vickers’ paper on “The Engi- 
neer and the Nation’s Money,” reprinted 





in your issue of February 2nd, contains some 
interesting observations on the problem of full 
and continuousemployment, but the only solution 
offered is that of “injecting money into the 
production of housing, . . 
land reclamation, 
“public works.” 


. communications, . . 
&e.,”’; in other words, 
Unfortunately, past experi- 


ence has shown that expenditure on “ public 
works’”’ is not in itself a solution to the 
problem. 

Mr. Vickers says: ‘‘ Never again let it be 
asked ‘ Where is the money to come from ?’ 
but ‘Have we the man power and the mate- 
rials ?’’’ But surely the vital question is 
** Where is the money to come from ?” since 
when unemployment is rife there is idle man 
power on the one hand and unworked materials 
on the other. Money, the connecting link, is 
“scarce’’ and cannot bring them together. 
Why should money rule our lives in this 
fashion ? It is man-made and it should be his 
servant instead of his master. 

Of itself money is worthless; it is ‘‘ a con- 

venient medium of exchange,” and, as such, 
‘a, measure of value.’’ As Mr. Vickers says, it 
should be a stable measure of value. Is it 
beyond the power of its creator, man, to 
stabilise it and thus to abolish the misery which 
follows in the wake of “‘scarce”” money? At 
such times unemployment is high ; for example 
consider the boot and shoe industry in a period 
of trade depression. There are idle operatives 
and stocks of unworked leather, &c.; yet 
throughout the land many people are ill shod 
and badly in need of the products of the 
industry. Why does this state of affairs 
exist ? How is it that with “man power and 
the material’’ available and crying out for 
utilisation, there can exist an unfulfilled need ? 
Note the term “need,” as distinct from 
“demand.” That the boots are needed badly 
enough is only too apparent in towns hit by 
trade depressions, but the ‘‘ demand ”’ is absent 
through lack of money. 
As a nation, have we made money our god 
that it should so rule our lives ? How else has 
it such power that farmers burn wheat and 
fishermen return their catches to the sea? 
The people are not less hungry in “ slumps ”— 
or in “‘ depressed areas ’’—than in more prosper- 
ous times and places. To return to the illustra- 
tion, farmers and farm workers need boots and 
the footwear industry operatives need wheat 
(food), but there is a “‘ demand” for neither 
because the magical substance money is 
‘*‘scarce.”’ What determines the quantity of 
money in existence at any time ? The function 
of money is to act as a lubricant, just as oil-in 
an engine. If the circulation of oil becomes 
deficient, the engine breaks down; so with 
trade. If the lubricant, money, ceases to 
circulate, the industrial machine breaks down 
and all the components suffer. 

Mr. Vickers urges the creation of “ debt-free 
money” for “injection,” but he does not 
explain the process of creation. Funds devoted 
to “public works” are not debt-free in the 
sense that the money has been created; it is 
derived from taxation, just as much as money 
disbursed in relief to the unemployed. 

Disregarding the question of ethics, why not 
** inject ’’ the debt-free money directly into the 
unemployed consumers instead of indirectly 
through the medium of “‘ public works ” ? The 
circulation desired by Mr. Vickers would then 
be more vigorous and be produced with less 
time lag. Indeed, we seem to be heading in 
that direction, and the first signpost, “‘ family 
allowances,”’ is about to be passed. 

“The People and the Nation’s Money”? is 
a subject which is in great need of thorough 
discussion, since the nation (the people) are so 
vitally concerned. It is not yet clear to all that 
it is still impossible to obtain “ ninepence for 
fourpence’’; the odd fivepence must come 
from the nation’s pocket. Man seems to forget 
that if he would eat he must work, and in an 
ever-increasing degree expects ‘“‘ the Govern- 
ment” to shoulder his responsibilities—an 
attitude to life which is encouraged by our 


. | politicians. 


In giving space to the thought-provoking 


NEER has ventilated a subject of the highest 

importance. If only jt could be thoroughly and 

impartially investigated, much good might 

result. E. B. PARKER. 
Little Sutton, February 17th. 





GRAVITY DAMS 


Sir,—With reference to the letter by 
“Pp. J. R.,” published in your issue of February 
16th, inquiring whether any dams have been 
constructed with the resultant of the over- 
turning and vertical forces falling outside the 
middle third of the section of the wall, I would 
draw your correspondent’s attention to the 
following literature which may have some bear- 
ing on the subject of his inquiry :— 

G. B. Williams, in ‘“‘ Storage Reservoirs,”’ 
Chapman and Hall, 1937, gives a table with 
diagrams on page 112 comparing the profile 
areas of twenty-two dams, seven of which have 
an area which falls short of a corresponding 
standard area, calculated according to methods 
previously outlined by the author. On pages 
142/3 reference is also made to the Mir Alum 
dam in Deccan, a multiple-arch dam, and it is 
stated that “‘ the line of the resultant pressure, 
when the reservoir is full, cuts the base of the 
buttress some distance outside its middle third, 
consequently there is tension on the upstream 
face.” 

Morley, in “ Theory of Structures,” Long- 
mans, 1944, gives a list of references on stresses 
and stability of dams. 

Husband and Harby, in “ Structural Engi- 
neering,’” Longmans, 1938, discuss on page 391 
and page 423 the presence of tensile stresses in 
masonry and monolithic structures at joints and 
at foundation level, concluding that “in 
masonry or concrete dams. . . the formation of 
cracks or open joints on the water face ”’ should 
be avoided, as “it is accompanied by entry of 
water and consequent application of an upward 
hydrostatic pressure.’ Further discussion of 
the latter particular aspect of the problem may 
be found in Vol. III of the “ Huette,” Ernst 
und Sohn, Berlin, and in Esselborn “‘ Lehrbuch 
des Tiefbaues,” Vol. I, Engelmann, Leipzig, 1922, . 
pages 213 to 216, and in the book by G. B. 
Williams. ‘ 

Basing himself on E. Link, “ Die Bestimmung 
der Querschnitte von Staumauern,” Julius 
Springer, Berlin, 1910, and on an article by the 
same author in “ Zeitschrift fuer Bauverwal- 
tung,” 1919, page 518 (also quoted in Esselborn 
above), Engels, in Vol. II of the “‘ Taschenbuch 
fuer Bauingenieure,’ Julius Springer, Berlin, 
1921, states on page 1231 that for the founda- 
tion level the condition that the resultant should 
fall within the middle third may be dropped, and 
that only the following two requirements need 
be fulfilled :—(1) The permissible stresses 
should not be exceeded ; (2) no sliding should 
occur. The stresses to (1) may be ascertained 
by means of one or the other of two formule 
given on page 1232, depending on whether the 
foundation level is adequately drained or not. 
A correlated formula to ascertain the necessary 
resistance to sliding is also given. 

C. Carty. 
London, February 26th. 





SCIENTISTS AND INDUSTRY 


Srr;—It is not, I think, an unfair statement 
that the impression produced by Mr. Devereux’s 
letter (THE ENGINEER, February 16th, 1945) is 
that he is asking the young scientist in industry 
to exhibit the behaviour of a psychological 
chameleon. ‘ 

In the course of his training the student is 
taught to exercise his individual judgment and 
adopt a critical attitude to his work. Learning 
is an. individual process, as is also the passing 
of the inevitable examinations. 

Looking ahead at the industrial field which 








extracts from Mr. Vickers’ remarks, THE ENGI- 


most of them are destined to enter, some of the 
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rospective scientists cannot help, because of 

their training, considering it from the scientific 

point of view, and as. result they are likely to 
gravitate from the older profit-making system 
of private enterprise to the ‘‘ more scientific ” 
systems on the Left. 

On completing his studies, the young scientist 
trained in individual and critical thinking, 
enters industry to find himself, in the case of 
any but the smallest firm, a member of a team 

within the laboratory. and, less directly, a 

member of the larger team formed by the 

organisation of the firm as a whole, 

In addition to having to master the details 

of his immediate duties, the newcomer has to 
undergo a process of adjustment on the psycho- 
logical side. He finds that what original think- 
ing or work he is able to do, either does not 
progress and produce any effects beyond the 
confines of the laboratory, or, that if it does, it 
has to be given a business “ interpretation,” 
with some unavoidable loss of originality in 
the process. 

Naturally, business is business, and it is 
perhaps not surprising that some young 
scientists, perceiving this, forsake the labora- 
tory for the business or commercial side. 

It is likewise not surprising that scientists, 
finding themselves at some distance from the 
management and separated from it by “’ inter- 
preters,” tend to develop a “‘ forgotten men ” 
complex. 

Some may be retiring by nature, interested 
in their work for its own sake, aad will not 
suffer in any way through finding themselves 
in the real or imagined situation of forgotten 
men. Others, with interests not restricted to 
their work, try to cope with the situation after 
the manner usually adopted by “ forgotten 
men,” ‘cogs in @ mathine,” and the like, 
namely, by forming groups. It is noteworthy 
that the appearance and the growth of the 
trade union type of movement among scientists 
parallels the growth of the units in which they 
find themselves in industry. Such a conclusion 
would, no doubt, be reached as the result of an 
analysis of the rank and file of the A.Sc.W. 
members from the point of view of the size of 
the organisations for which they work. 

In his concluding remarks Mr. Devereux, 
quite rightly, raises the question of the training 
of scientists for industry, From what has been 
said above and from: the various remarks in 
Mr. Devereux’s letter, it is apparent that what 
is required is not a greater bias either towards 
“pure ’’ or “ applied”? science, but a psycho- 
logical conditioning of the individual to enable 
him to fit into the conditions of work and the 
general set-up he will encounter in industry. 
It need hardly be pointed out that, to be 
suecessful, such conditioning must be applied 
at a much earlier age than that of university 
students. The methods to be used and the 
question as to whether such a procedure is 
fundamentally compatible with the principle of 
the freedom of the individual are outside the 
scope of this letter. A. BERR. 

Whitchurch, February 22nd. 
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THe TUNGABHADRA RIVER PROJECT.—It has 
*been reported recently that a start may soon be 
made on the Tungabhadra River project, India. 
The principal features of the project are a masonry 
dam, 7000ft. long and 130ft. high, across the Tungab- 
hadra at a point where the Sandur range of hills is 
cut through by the river, a canal 200 miles long on 
the Madras side and another canal 160 miles long 
on the Hyderabad side. Indian Engineering says 
that the lake formed by the impounded waters will 
cover nearly 200 square miles, and will hold enough 
water to irrigate half a million acres of Madras and 
half a million acres of Hyderabad territory. Hydro- 
electric power is also to be generated. For this 
purpose Hyderabad is more favourably situated and 
it will be possible to generate 75,000 kW at the two 
drops on the Hyderabad canal, which can be trans- 


then elevated by a double-bucket balanced 
type skip hoist and disc: 
chute. The chute feeds a short radial conveyor, 
from the end of which the coal falls to form the 
initial pile for the drag scraper storage equip- 
ment, and, alternatively, it, feeds the first of a 
train of three belt conveyors leading to the 
boiler-house. 


No. I1—(Continued from 


Coat-Hanpiine PLANT 


A” coal is rail-borne and four reception sid- 
ings, each accommodating forty wagons, have 
been constructed alongside theG.W.R. main line. 
From these sidings wagons are brought by the 
site locomotive down a spur line to the station. 


CONTROL PANELS FOR 


They are weighed on a 40-ton weighbridge, and 
emptied into a receiving hopper below ground 
level by means of a@ rotary type tippler, which 
will handle any standard railway wagon up to 
20 tons capacity. An electric capstan is pro- 
vided to assist in handling wagons. If neces- 
sary, the coal is passed through two crushers 


Karley Power Station 


page 156, February 23rd) 


separation of tramp iron, and a guillotine type 
automatic coal sampler. The last belt dis- 
charges into the bunkers by means of a travelling 
tripper, which is fully automatic in action, and 
may be confined to any desired section of the 
bunker aisle by adjusting the limit stops. The 
bunkers are of 250 tons capacity per boiler and 





AUXILIARY SWITCHGEAR 


the handling plant has a capacity of 75 tons 
per hour. 

The drag scraper coal store occupies a sector 
of about 160 deg. and has a capacity of 27,000 
tons. When reclaiming, the coal is drawn by 
the scraper bucket into a hopper feeding the 
main skip hoist. The tail car, to which the 





located below the receiving hopper, and it is 


into a bifurcated 


The conveyors incorporate a 








mitted to towns within 400 miles range. 





continuous weigher, a magnetic head pulley for 





BOILER CONTROL 


haulage ropes are attached, is fitted with a. 





PANEL 


hand winch’to move it round the perimeter 
track, but a standard gauge track is also laid 
to enable the car to be moved by the site 
locomotive. 


Bomzr PLant 


The boiler plant consists of five (ultimately 
seven) pulverised fuel units, two of which are 
nearing completion, but are not yet in service. 
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The chief design particulars at economical and 
maximum continuous outputs are as follows :— 


Econo- Maximum 
mical continuous 
output. output. 
Output, lb. of steam per hour ... 160,000 ... 200,000 
Steam pressure at superheater 
outlet, lb. per _— inch 
gauge . 635i... 635 
Steam temperature, ‘deg. ‘Fah. 
(controlled) ... .. 850 ... 880 
Feed-water temperature at 
‘inlet to economiser, deg. Fah. 340 ... 340 
Estimated temperature of water 
leaving economiser, deg. Fah. 394 rps 394 
Working pressure in drum, Ib. 
per square inch gauge . Tt. xi: CO 


Working pressure at inlet to 

economiser, Ib. per orm 

inch gauge... Ot. a SE 
Estimated temperature ‘of air 

leaving low-temperature air 

heater, deg. Fah. 353-  ... 364 
Estimated temperature ‘of air 

leaving high-temperature air 


heater, deg. Fah. 485 ... 504 
Air _ at bumers, ‘inches 
Ww.g.. % EEN Wo is pee 2-5 


Heating ain 


Boiler, square feet ... 7,465 
Furnace, square feet 2,507 
Superbeater, square feet .. 9,300 
Economiser, square feet . pitt 8,640 
High-temperature air heater, square 
feet .. 10,710 
Low- -temperature air r heater, square 
feet .. 5 35,640 
Cuniinition nabiee beth: inthe 
feet 10,000 
Weight of water | in boiler ‘Portion of 
unit (hot), Ib 55,800 
Weight of water— 
In boiler portion of unit (hot), Ib.. 55,800 
In water walls and connections (hot), 
Ib. ise 15,500 
In the | economiser (hot), Ib. 2,400 


The boilers are now designed to give the 
economical output stated above at a guaranteed 
efficiency of 91 per cent. (based on the net 
calorific value of the coal) when burning South 
Wales bituminous small coal with a volatile 
content of about 27 per cent., a gross calorific 
value as fired of about 12,800 B.Th.U. per Ib., 
and containing not more than 15 per cent. of 
ash and not more than 12 per cent. of moisture. 
They are also designed to give the same econo- 
mical output at an efficiency of 89 per cent. (on 
the net basis), when burning South Wales semi- 
‘bituminous small coal, providing the volatile 
content is not less than 11 percent. The original 
design, as intended for use ir South Africa, was 
suitable for medium to high-volatile coal, and 
the furnace design was modified to adapt the 
boilers as far as possible for use with fuel of 
lower volatile and higher moisture content 
under two-shift operating conditions. In 
order to raise the combustion chamber tem- 


exposed. The spacing is 5jin. and with 3}in. 
outside diameter plain tubes this gives 2}in. 
of refractory. A refractory belt, entirely cover- 
ing the wall tubes for a depth of 7ft. 3in. in the 
burner zone, was incorporated to promote 
ignition. To raise the drying and combustion 
air temperature, an additional heater was inter- 
posed between the economiser and boiler outlet. 
The general particulars of each boiler unit as 
installed are also given in the above table. 


The boilers are of modified tri-drum type, 
with a fourth drum at the lowest point of the 
circulatory system feeding the water walls and 
the inclined tubes forming the slag screen over 
the refractory lined ash hopper. The super- 
heater is of the pendant type, divided into two 
primary sections disposed at the sides of the 
boiler and two secondary sections occupying 
the centre portion. Automatic superheat con- 
trol is by desuperheater interposed between 





perature, the spacing of the water wall tubes 





primary and secondary sections. The econo- 


was increased and & greater area of refractory 








miser is of the twin-tube type with steel tubes, 
having shrunk-on cast iron fins. Both air 
heaters are plate type and can be wholly or 
partially by-passed. Recirculation from the 
primary heater outlet to the forced draught fan 
inlet is also provided for. 

Each boiler unit has two induced and two 
forced draught fans, the former being situated 
outside the boiler-house at ground level between 
the precipitators and main gas flue, and the 
latter on a fan floor at high level. Control is by 





BOILER ASH HOPPERS 


two-speed squirrel-cage motors and dampers, 
the I.D. dampers being automatically regulated 
to maintain a preset furnace pressure of about 
0-2in. water gauge below atmosphere. The 
control system is air-actuated at 30 Ib. to 40 lb. 
per square inch. 


PULVERISED FUEL EQUIPMENT 


The pulverised fuel equipment operates on 
the unit principle without intermediate storage, 
and there are two sets of equipment per boiler, 
each comprising coal feeder, Lopulco roller type 
pulveriser, separator and fuel fan. Each mill 
has a capacity of 13,200lb. per hour, with 
6 per cent. moisture in the coal, and 10,950 lb. 
per hour with 15 per cent. moisture. The mills 
run at constant speed, but the coal feeders and 
separators have variable-speed D.C. drive, and 
the exhauster fans variable-speed A.C. drive, 
all controlled from the boiler instrument panel. 
The burners are of the corner-firing type, set 
at an angle in each corner, so as to produce 
turbulence in the centre of the furnace. 
Secondary air ports are arranged around the 
burners, and tertiary air ports at a higher level. 
The lighting-up equipment was originally 
designed for light petroleum oil, but as this was 
in short supply, it was redesigned to handle 
creosote pitch mixture. This mixture will not 


flow freely below 90 deg. Fah., and above that - 


temperature it tends to deposit free carbon out 
of suspension, unless kept in motion. A tem- 
perature of over 140 deg. Fah. is necessary for 
combustion, but carbonisation in the pipes may 
occur at over 200 deg. Fah. To meet these 
conditions the storage tanks have thermo- 
statically controlled heaters, and the pipework 
is wrapped with Pyrotenax heating cable, 
divided into sections, each with separate thermo- 
static control set at 90 deg. Fah., the whole being 
covered by lagging. The piping forms a ring 
main in which constant circulation is main- 
tained; by pumps. Immediately before the 
burners there are terminal heaters with thermo- 
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static control adjustable between 120 deg. and 
220 deg. Fah. 

The boilers are fitted with three types of soot 
blowers—single-nozzle retractable, multi-jet 
rotating, and multi-jet traversing. All blowers 
take superheated steam at full boiler pressure, 
are electrically operated, and have automatic 
sequence control. 


Dust AND ASH-HANDLING PLANT 


There is one electrostatic precipitator per 
boiler, of Sturtevant manufacture, consisting 





PULVERISING MILLS 


of a reinforced concrete chamber containing 
suspended banks of hexagonal steel tubes, 
through which the flue gases pass upwards at 
a low velocity. In the centre of each tube is 
suspended a steel wire of square section, 
negatively charged to a potential of 45 kV to 
50 kV. Motor-driven rapping fear is provided, 
which, by periodically vibrating the hexagonal 
tubes and the discharge electrodes, loosens the 
dust attracted to them so that it falls into 
hoppers below. The precipitators were specially 
designed to give a guaranteed efficiency of 
96 per cent. at M.C.R., when burning low- 
volatile fuel. 

The ash and dust-handling and disposal 
plant is of Babcock and Wilcox manufacture. 
t is operated by high-pressure water supplied 
from @ single pumping plant, but is otherwise 
divided into two separate sections, one handling 
ash or clinker from the furnace hoppers and the 
other dust and grits from the rear boiler passes 
and precipitators. The ash-is handled and 
removed by periodical feeding from the hoppers 
into a sluiceway under the action of high-pres- 
sure water jets, the sluiceway discharging into 
an ash-transfer sump at the end of the boiler- 
house. On its way to the sump the ash-water 
mixture is passed through a crusher, where the 
ash is reduced to a size suitable for being 
handled by an ash pump from the sump to a 
water-draining ash bunker. The grits and dust 
are handled by periodical feeding into conveying 
pipe lines. under the action of pneumatic 
suction produced by water jet ejectors, the 
pipe lines discharging into a cyclone, where the 
dust is separated from the air and discharged 
in a damp condition into road or railway trucks 


Arr Rarp PRECAUTIONS 


The power station buildings are constructed 
of 14in. brickwork and windows are omitted 
below the top of the plant inside the station. 
This tends to make the interior dark, and to 
improve the conditions light-coloured bricks are 





instances window openings are provided and 
bricked up during the war, with the intention 
that these panels will be removed and windows 
inserted as soon as circumstances permit. 
Horizontal roof lighting is omitted, although 
provision is made for adding glazed panels in 
the boiler-house roof to give natural lighting 
between boiler units. 

The temporary gable end walls of both the 
turbine and the boiler-houses have been retained 
as section walls between the machines, and 
between the groups of boilers. The main 


division wall between the turbine and the boiler- 
houses was also provided for sectionalising 
purposes. Brick shelters for the operating 
staff on duty in the turbine and boiler-houses are 
disposed at suitable points to permit the 
operators to keep watch on the control panels 
for the main units, and some of the key steam 
and feed valves are arranged for remote control 
from these points. In addition, a separate 
shelter for the office staff and a small decon- 
tamination room are provided in the basement 
of the turbine-house. For the outdoor staff 
it is the intention to retain a building designed 


LIGHTING 


In view of the lack of natural lighting, conse. 
quent upon the A.R.P. features of the build- 
ing, special attention has been given to the pro- 
vision of a high standard of artificial illumina- 
tion. A large part of the station is lighted by 
gas-discharge fluorescent tubes, which give a 
close approach to natural daylight. Pyrotenax 
cabling is used extensively for lighting and other 
connections. 


Frre Prorecrion EqQuIPpMENT 


Transformers are protected by an automatic 
high-pressure water spray system supplied from 
@ pressure water tank half filled with com- 
pressed air. A fixed petrol-driven pump draws 
water from the circulating water channel and 
feeds a comprehensive hydrant system. The 
hydrant main is connected to the pressure tank 
to back up the water supply to the transformer 
protective system. An emergency 4in. town- 
water connection can also feed into the hydrant 
system. Finally, hand appliances and two 
foam engines are available for general use. on 
the site. 


List or CONTRACTORS 


Sir Robert McAlpine and Civil engineering work 
Sons, Ltd. 

ae grog Combustion, Boiler plant 
td 


C. A. Parsons and Co., Ltd.... 
Dorman, Long and Co., Ltd. 
Babcock and Wilcox, Ltd. ... 
Reyrolle and Co., Ltd.. 

Aiton and Co., Lid. oe 
Robert Dempster and Sons, 


Metropolitan-Vickers Elec- 
trical Co., Ltd. 

Drysdale and Co., Ltd. 
W. Brackett and Co., Ltd. 


Custodis (1922), Ltd. ... ... 

English Electric Co., Ltd. ... 

Robert Stepherson and Haw- 
thorns, Ltd. 

W. T. Henley’s Telegraph 
Works, Ltd. 

Wharton Crane and Hoist Co., 
Ltd. 

S. H. Heywood and Co., Ltd. 

Bryce, Ltd. ... 


Foster ‘Transformers and 
Switchgear, Ltd. 

Gent and Co., Ltd. ae 

Clifford and Snell, Ltd. 


Reynolds and Wilson ... 
Atlas Sprinkler Co., Ltd. 
W. T. Avery, Ltd. = 
Steel Erection Co.. 


Clarke, Chapman and Co., 
Ltd. 
P.C.8., Ltd. ... 


Sutton and Co., Ltd. 
Sturtevant Engineering Co., 


td. 
Mechanical Tar Spraying and 


Turbo-alternators | 
Steel-frame buildings 
Cranes 

Switchgear 

Pipework 
Coal-handling plant 


Auxiliary transformers 


Circulating water pumps 

Circulating water screen- 
ing plant 

Erection of brick chimney 

Auxiliary switchgear 

Site locomotive 


Cabling 
Workshop crane 


Lighting and heating 

Lighting and heating 
transformer 

Lighting transformer 


Clocks 

Loudaphone and _ total 
load indicating equip- 
ment 

Workshop equipment 

Fire-fighting equipment 

Road weighbridge 

Camouflage of inlet 

channel 

Capstan for coal truck 
handling 

Camouflage of roof, walls, 
and chimney 

Cultivation of grass for 
camouflage purposes 

Boiler board housings ‘ 
vacuum cleaning plant 

Camouflage of roads 





as a shelter for the men during construction. 


Grouting Co. 








ITH the rapid development of multi- 

engine heavy bomber aircraft in the late 
thirties, one of the major problems facing Air 
Ministry experts was that of producing a 
compass capable of indicating a steady heading 
under all normal conditions of flight and in 
various parts of the aircraft simultaneously. In 
other words, what was required was a compass 
which would not be affected by rapid accelera- 
tion or deceleration, by steep turns, or other 
manceuvres. Ordinary magnetic compasses 
are useless under such conditions, as they are 
unstable with varying air speed or course and 
are sluggish or inaccurate when located near 
armour plating in or around the pilot’s cockpit. 
It was to meet such conditions that the distant 
reading gyro-magnetic compass was first 
designed, and to-day, with five years of war 





used on the internal surfaces of walls. In some 





experience behind it, it is no exaggeration to 


The Distant Reading Gyro-Magnetic 


Compass 
No. 


I 


say that the distant reading compass has been 
largely responsible for the transformation that 
has taken place in the process of air navigation. 

The United States Army Air Force, the Royal 
Navy, the Royal Air Force, and Dominions Air 
Forces all use the distant reading compass 
Almost every long-range aircraft in Coastal 
Command and in Transport Command, and 
every heavy bomber in Bomber Command is 
fitted with it. Credit for its initial conception 
is due to the Royal Aircraft Establishment at 
Farnborough, where a series of stringent flight 
trials seon established that it would operate 
under conditions where ordinary compasses 
could not be relied upon or would not function 
at all. A succession of design and manufactur- 
ing difficulties prevented its development to the 
practical production stage, and it was in 1937 
that the Air Ministry approached the Automatic 
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Telephone and Electric Company, Ltd., with the 
request that it would undertake its final 
development and manufacture upon modern 
mass-production lines. That company had 
made the radio equipment for the experimental 
«‘Queen Bee” radio-controlled aircraft and, 
moreover, had done a great deal of work on 
light current signals for the British Post Office. 

A distant reading compass installation com- 
prises a master compass unit (Figs. 1 and 2), 
generally placed in the tail of the aircraft 
remote from any armour plating or electrical 
circuits liable to cause local magnetic dis- 
turbance ; various repeater compasses (Fig. 4) 
for the pilot, observer, air navigator, bomb 
aimer, &c.; and a variation-setting corrector 
(Fig. 5), by means of which local variation up to 
30 deg. east or west of true north can be allowed 
for. The various components situated in 
different parts of the aircraft are connected 
together by means of an electrical harness 
screened and bonded to eliminate interference 

















FiG. 1—MASTER COMPASS UNIT 


with radio or other electrical systems of 


communication. 


Tue Master Compass UNIT 


The master unit (Figs. 1 and 2) consists of a 
small accurately constructed gyroscope, a 
north-seeking magnet similar to that of an 
ordinary compass, and an electrical transmitter, 
by which displacements in terms of the heading 
of the aircraft are transmitted to the various 
repeater compasses. Its total weight is 
approximately 20 lb. 

The gyropscope, which is removable as a 
complete interchangeable unit, is shown separ- 
ately in Fig. 3. It is spherical in shape and 
consists of two parts, one of which (2) is fixed 
and pivoted to the inner ring (4) by screws (6). 
The other half (3) is free to rotate about its 
axis (8). This axis is normally horizontal, and 
is shown displaced in Fig. 5 only for the 
purpose of illustration. The inner ring (4) is 
pivoted at,(7) to an outer ring (5), thus com- 
pleting a gimbal ring system, which allows the 
gyroscopic axis freedom of movement within 
values of +75 deg. in pitch and +30 deg. in 
azimuth. The fixed half (2) of the gyroscope 
forms the stator of a three-phase squirrel-cage 
motor, power for which is provided by a rotary 
converter mounted on top of the master unit 


craft 24-volt D.C. supply. The free half (3) of 
the gyropscope, consisting of a metal dome 
having very high electrical conductivity, is the 
rotor of the squirrel-cage motor and revolves in 
a clockwise direction at about 12,000 r.p.m. 
Relative movement between the gyroscope axis 
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FiG. 2—MASTER COMPASS UNIT WITH 
COVERS REMOVED 


and the air frame is employed to control the 
rotation of a reversing electric motor, which in 
turn drives the transmission system to the 
repeater compasses. 

The magnetic element unit is situated beneath 
the gyroscope and is shown separately in 


—— 


an index pointer on a scale, visible through the 
case of the master unit. The scale is fixed to the 
inner frame, to which the gyroscepic unit is also 
attached and the index is fitted to the outer 
frame, secured to the casing of the master unit, 
and is therefore fixed relatively to the attitude 
of the aircraft. To obtain a heading, the inner 
frame must be maintained in cardinal align. 
ment, whilst the outer frame, and consequeiitly 
the index, turns with the aircraft. This con. 
dition is maintained by means of two controls, 
the first a precessing contro] and the other a 
follow-up control. The former is based on a pre- 
determined relationship between the compass 

















Fic. 4—PILOT’sS REPEATER COMPASS 


magnet (i.e., the magnetic meridian) and a 
datum line on the inner frame; the follow-up 
control is similarly stabilised on a further pre- 
determined relationship between the gyro- 


scopic axis and a second datum line on the 


inner frame. Both controls, therefore, are 
based on the position of the inner frame and 
consequently upon that of the gyroscopic axis. 
The precessing control comprises the compass 
magnet (14) (Fig. 6), to which a contact arm (15) 
and clamp (16) are attached. The magnet is 
free to swing over an arc of 20 deg. and causes 
the contact arm to position itself over a strip 





Fig. 6.. The magnetic heading is indicated by 


(17) consisting of two insulated segments. 




















and driven at about 3000 r.p.m. from the air- 


FIG. 3-GYROSCOPIC UNIT 
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Normally there is no connection .between the 
contact and the strip, but the former is mech- 
anically depressed by a clamp actuated by a 
cam on @ gear-box driven by a rotary con- 
yerter which runs continuously when the distant 
reading compass is in use. The mechanism is 
such that the clamp and contact are periodically 
depressed and make contact with the strip for a 
period of two seconds in a five-second cycle. 
The two segments of the strip are electrically 
connected each to an electro-pot-magnet. At 
any moment when the compass magnet is off 
centre (i.e., when the predetermined relationsuip 
between the magnet and the datum line on 
the inner frame does not obtain) a circuit asso- 
ciated with one or the other pot-magnets will 
be energised for two seconds in each five-second 

















FiG. 5—VARIATION SETTING CORRECTOR 


sycle. Since the dome of the gyroscopic rotor 
is revolving in close proximity to the pot- 
magnet (0-006in. air gap), eddy currents are 
induced in the rotating copper dome. The 
interaction of the eddy currents with the 
magnetic field of the energised pot-magnet pro- 
duces a drag on the same side of the gyro rotor 
as the energised pot-magnet and so provides a 
torque which precesses the gyroscope in the 
desired direction. This action takes place 
repeatedly in one sense or the other so long as 
the compass magnet is off centre. The periodical 
depression of the contact and clamp continue 
even when the magnet and datum line are in 
alignment; but in this condition, since the 
contact is directly over the narrow insulated 
strip between the two segments, neither of the 

















FIG. 6—-MAGNETIC ELEMENT UNIT 


pot-magnets is energised and no precession takes 
place. 

The follow-up control causes the inner frame 
to rotate in one direction or the other. Imme- 
diately beneath the gyroscopic unit is a contact 
assembly, consisting of a strip divided into two 
segments abutting each other and attached to 
the gyro frame (5) (Fig. 3), and a contact arm 
attached to the gimbal ring. The gyroscopic 
switch is similar to that of the compass magnet, 
save that the segments of the former consist of 
different materials, one being of good electrical 
conductivity and of smooth surface texture, 
while the other is an insulator (quartz). The 
conductor segment is in circuit with the coil of 


electrical connection. The relay is energised or 
otherwise according to which of the two seg- 
ments is in contact with the wiping arm of the 
gyroscopic switch. The two contacts of the 
relay are connected to opposite fields of the 
reversing motor, the connections of which are 
such that one field of the motor is in circuit when 
the relay is energised and the other field in 
circuit when the relay is broken. By this means 
the motor is made to reverse according to which 
of the two segments of the gyroscopic switch is 
in contact with the wiping arm. 

The gyroscopic switch has no neutral position 
and consequently the motor runs first in one 
direction and then in the other, depending upon 
which of the two segments is in contact with 
the wiping arm. This action causes the inner 
frame to oscillate continuously over a small 
angle (approximately 4 deg. in either direction), 
even when the magnet is in line with the 
meridian. This oscillation is prevented from 
being transmitted to the compass card by means 
of a lost-motion device incorporated in the 
transmitter. 

It is now possible to follow what takes place 
in the distant reading compass when an aircraft 
changes course. Immediately a right-hand turn 
commences the gyroscopic axis (and conse- 
quently the wiping arm of the gyroscopic 
switch) remains stable, whilst the fore-and-aft 
axis (and consequently the contact segments of 
the gyroscopic switch) moves clockwise with 
the inner frame. A circuit is thus completed 
between the wiping arm and the contact seg- 
ment through the relay switch to one field of 
the reversing motor. The circuit so completed 
drives the motor in such a direction that the 
inner frame rotates in an anti-clockwise 
direction, that is, in the opposite direction to 
that in which the aircraft is turning. This 
action maintains the direction in space of the 
inner frame whilst the aircraft turns, so that 
the compass scale reading, seen through the 
window in the master unit, is correct before, 
during, and after the turn, apart from a small 
error amounting to not more than 1 deg. This 
error is due to the fact that during the turn the 
aircraft is normally banked and since the 
magnetic element is doubly pivoted, it is 
deflected by the vertical component of the 
earth’s field. The error is eliminated by flying 
straight for a period slightly longer than that 
taken by the turn 4nd in any case is less than 
the normal error made by the pilot during the 
turn. During all normal movements it is the 
gyroscope which controls the compass scale, 
and the magnet is only used to prevent the 
gyroscopic axis wandering from its pre- 
determined position. 

It will now be seen that simultaneous use of 
these two controls fulfils the first function of the 
distant reading compass, that of ensuring a 
steady heading during all normal conditions of 
flight. The other function is to transmit these 
headings to remote-controlled repeater com- 
passes and other equipment throughout the 
aircraft. 

(To be continued) 








“Unicut” Boring Head 


THE boring head illustrated is made by 
George H. Alexander Machinery, Ltd., of 82, 
Coleshill Street, Birmingham, 4. It is a high- 
production tool using a‘tungsten carbide cutter 
and two carbide steady pads. There is also one 
dummy pad which is used to carry coolant to 
the cutting edge of the tool. The tool is 
designed for repeated and accurate boring of 
all types of holes, both short and long, in all 
types of material and with most types of pro- 
duction tools, either of the stationary or rotat- 
ing boring bar types. It is said to be par- 
ticularly suited to capstan and turret lathe 
work. 

Two’ slots are formed in the end of the 
‘*Unicut ’’ head, in which are inserted one 
tool, two pads carbide tipped, and one dummy 
pad. The last is not carbide tipped. A normal 
single-point tool with a tungsten carbide tip 
brazed on is used. The two steady pads are 





a two-way relay ; the insulating segment has-no 





situated roughly at right angles to this tool. 





They also are carbide tipped, and being situated 
to follow the tool, they pilot on the finished bore 
and take care of the cutting loads which cannot 
be handled by the bar itself. The fourth slot 
is filled by the dummy steady, which serves the 
double purpose of supplying lubricant to the 
pads and tool steadies. Tool and steadies are 
individually adjustable by screws and locking 
sleeves housed inside the shanks. The whole 
assembly is clamped after setting by a single 
nut on the front of the head. The tool-can be 
hand ground on any lapping machine, where a 
tilting table is provided, and where possible the 
pads should be radially ground in the head 
itself to the exact size of the bore required, 
although hand grinding of the pads is feasible 
on a machine with adjustable tables.’ Accord- 
ing to the makets, depths of cut of fin. and jin. 
according to the size of the bore, can be taken 
in holes as long as 10 diameters, and the holes 
produced will be parallel, straight, and true 
to 0-002in. limit, even when produced in one 
eut straight from the rough drilled or cored 
hole. It is necessary to have available suffi- 
cient power and speed for the proper use of 
tungsten carbide, working with negative rakes, 





**UNICUT’’ BORING HEAD 


for the heads employ the modern negative rake 
technique. Feeds used are from medium: to 
coarse, namely, 0:005in. to 0-020in., according 
to the type of job, material, &c. 

The makers state that the finish and accuracy 
of the bores is of a quality which renders 
many other operations unnecessary. For 
instance, where a component has to be honed 
and polished, the rough honing operation, 
always the most difficult, can frequently be 
dispensed with. Where it is desirable to have 
the head set up for more than one particular 
bore at a time within its range, the tools and 
steadies can be removed and replaced without 
losing the setting. The ‘“ Unicut”’ head is 
offered in twelve sizes, covering a range from 
lfin. bore to 6in." 








Interchangeable Trestle Units 





Art the request of the War Office, the L.M.S. 
Railway Company undertook the design and 
manufacture of ‘““V”’ type trestles, similar to 
those illustrated in the engraving on the next 
page. These trestles can be likened to a Meccano 
set on a large scale. The main. principles 
followed in their design are that parts should 
be light, but strong, and interchangeable. They 
can be used for forming supporting pillars of 
bridges and other types of structures and for 
piers. The range of components totals seventy- 
four in number, and by the use of the various 
items it is possible to erect structures on 
all types of foundations, such as river or sea 
beds, hard and solid ground, and irregular and 
rocky surfaces. The erection of such structures 
ean be carried out by using braces, &c., similar 
to those used in the structure of jib cranes, thus 
obviating the provision of special lifting and 
erecting equipment. Another feature is that 
piers or bridges can be erected on underwater 
foundations without the aid of a diver, as all 
the bracings and connections are made before 
lowering assembled units into the water. For 
this type of foundation a special component 
named ‘“‘camel’s foot’’ was designed, and 
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consists of large dished pans, 3ft. to 4ft. in 
diameter, strengthened with diaphragms and 
fitted with shackles for anchoring purposes in 
cases where trouble with tidal wash is likely to be 
experienced. On-top of this foot, in a ball 
socket, there is fitted a unit containing a large 
adjusting screw on which column units are 
built, and by adjusting the screws, undulations 
in underwater foundations can be allowed for, 
and the pier or structure above the water will 
have a level floor. The adjustment of these 
screws can be carried out from the top of the 
structure, and it is not necessary for any work 
to be carried out under water. The strength 
of the structures to be built is dependent on 
bracings, which are of 
either tubular or box 
construction. The box 


mission. For overhaul or heavy repairs on the 
oil engine itself, the engine can be taken out 
and replaced by another in good condition, so 
that the locomotive may continue in service. 
The Baltimore and Ohio Railroad is operating 
two round-trip freight runs of 1200 miles, each 
trip being made in three days. For servicing 
these engines at the Willard terminal, an exten- 
sion of the segmental engine-house or running 
shed was built to provide four radial tracks 
and a machine shop. Each track is long enough 
for one of the two units which compose a loco- 
motive of 5400 H.P. This extension is built 
of concrete and glass blocks. Routine inspec- 
tion and maintenance work is allowed six hours 








type has sliding adjus- 
ters to cover variations 
in lengths. 

As the main essential 
is lightness, light rolled 
sections and plates are 
used and fabricated by 
arc welding into box or 
tubular sections. 

The first contract 
from the War Office was 
for 140 tons, comprising 
9000 units, and speci- 
fications were prepared 
and raw material 
ordered by the L.M.S. 
Company. It was 
decided to manufacture 
on @ mass production 
basis, as all the parts 
were to be interchange- 
able and within very 
correct limits, and the 
use of jigs was con- 
sidered necessary. These 
were designed and manu- 
factured in the L.M.S. 
railway shops. In all, 
2850 tons of trestle 
unit components have 
been supplied, but as 
many more were 
required to meet Ser- 
vice demands, it was 
necessary for the 
Government to find 
other contractors. The 
knowledge and experi- 
ence gained by the L.M.S. was made avail- 
able, and opportunity was taken by many 
firms to visit the L.M.S. works to ascertain the 
methods of manufacture with a view to their 
undertaking the work. Assistance was also 
given in providing some of the firms with the 
necessary jigs, together with full welding and 
assembly instructions. As the L.M.S. Railway 
had the die blocks and press tools for the manu- 
facture of stampings for these units, consider- 
able assistance was given to the other firms 
which undertook the manufacture of these 
units, and over 140,000 stampings and pressings 
were supplied by the L.M.S. For instructional 
purposes a scale model of one complete unit 
pier was manufactured. It was used for 
instructing the military personnel who were 

to carry out the erection of these units, and the 
model was eventually sent to the War Office. 











American Engineering News 





Shops for Oil Engine Locomotives 


Wirz the use of oil engine locomotives 
for both train service and shunting service on 
American railways increasing and being now 
beyond the experimental stage, more attention 
is being given to their care and maintenance. 
Shops and running sheds for steam locomotives 
are not suitable for the new equipment, espe- 
cially as the dust, dirty and smoke are detri- 
mental to the delicate electrical and mecha- 
nical parts. Both routine servicing and 


periodical overhauling have to be considered, 
and also the annual inspection required by the 








TRESTLE UNITS 


every third day. After every 1000 miles run, 
certain electrical and mechanial attention is 
given. For yard shunting operations, the 
Chicago, Milwaukee, St. Paul and Pacific Rail- 
road has put in service a new 120-ton oil- 
electric locomotive of 1000 H.P., operating 
three shifts daily. It has a six-cylinder, two- 
cycle, opposed-piston engine, with vertical 
8hin. cylinders of 10in. stroke, each cylinder 
containing two pistons, so that two crankshafts 
are required. The engine develops 1000 B.H.P. 
at 80 revolutions. The locomotive is carried 
on two four-wheel bogies, having 40in. steel 
wheels. The bogies have 8ft. wheel base and 
the total wheel base is 33ft. 
American Practice in Air-Base Paving 

In the construction of numerous air 
bases throughout the United States various 
types of paving have been uséd to meet local 
conditions and technical requirements. A 
typical case involved three runways, 8000ft. 
long, and a number of taxiways, turn-arounds, 
and hard-standings, as well as a hangar apron, 
5300ft. long and 400ft. wide. To suit the 
different conditions of loading, the surfacing 
included cement concrete, bituminous concrete, 
and stabilised soil. A deep bed of muck had 
to be removed and replaced with soil compacted 
to 90 or 95 per cent. of its maximum density, 
the soil being placed in layers of 6in. to 8in., 
and compacted by road rollers, sheeps’-foot 
rollers, and the passage of tractors and rubber- 
tyred machinery. Even fills, 17ft. deep, 
showed no settlement, and were paved with 
concrete as soon as completed. Runway paving, 
350ft. wide, had a 3in. top surface of bituminous 
concrete on 6in. of crushed stone over 30in. of 





regulations of the Interstate Commerce Com- 





compacted soil. Along each side was a 75ft. 


strip of turf. This paving was designed for a 
wheel load of 10 tons. The surface was « hot 
mixture in two I}in. layers, finished with 
seal coat of asphalt and sand, rolled with 
6-ton tandem roller to give a sandpaper finish, 
Plain or non-reinforced concrete used for taxi. 
ways, hangar aprons, and access roads was Tin, 
thick, increased to 10}in. along the sides. This 
was designed for a wheel load of 46,250 lb., and 
a strength of 4500 lb. per square inch in compres. 
sion and ‘700 lb. in tension. A special feature 
was that the cement was ground with 0-025 to 
0-045 per cent. of resin to cause entrainment of 
air, and the concrete was made in lorry. 
mounted mixers. The dry materials were 
measured into the mixer at a central plant and 


was added and the concrete then mixed for 
five minutes. The entrained air in the concrete 
ranged from 2 to 3} per cent., and the concrete 
was laid in slabs 12}ft. wide, with dowels in the 
longitudinal joints and in transverse expansion 
joints at intervals of 120ft. 


American Turbo-Generator Unit 


The latest and seventeenth power unit 
at the large Fisk Street power station in Chicago 
is of 147,000-kW capacity and is thought to be 
the largest single-shaft turbine in the world. It 
operates at 1250 lb. pressureandasteam tempera- 
ture of 925 deg. Fah. Replacing three obsolete 
worn machines aggregating only 36,000 kW, 
the 147,000-kW rate was adopted on the basis 
of saving in space due to compact design, and 
the increasing demand on this station as a 
whole. The steam pressure and temperature 
were adopted on account of their desirability 
in a modern simple condensing turbine for 
economical service. Steam is supplied by two 
water-tube boilers, each providing 750,000 lb. 
of steam at 1325lb. pressure and 935 deg. 
temperature. They are of the continuous tube 
drainable type, with continuous tube econo- 
misers, tubular air heaters, water-cooled furnace 
walls, and continuous slag-trap furnaces. Slag 
is removed by mechanical blowers on the boilers, 
superheaters, and economisers. Heat-absorb- 
ing surfaces are arranged to facilitate mecha- 
nical cleaning, and special provision is made for 
water circulation. Coal delivered by barges is 
handled by a tower crane serving crushers, 
which reduce it to l}in. size at the rate of 500 
tons per hour, and deliver it by belt conveyors 
to the 1000-ton bunkers. For an alternative 
supply by rail there is an electrically operated 
rotating car dumper, capable of handling 
twenty cars or 1500 tons per hour. Each boiler 
bunker feeds three pulverising mills, 70 per 
cent. of the product passing 200-mesh screens 
and being fed to the furnaces, which have 
twelve multi-tip burners: The Illinois coal 
rates 14 per cent. ash, and electrical precipi- 
tators collect 90 per cent. of the fly ash in the 
gases before they reach the smoke stack. This 
ash is delivered to a vacuum dust collector bin. 
and thence to a 500-ton storage bin, where water 
is added to make a dustless mixture which is 
discharged into railway cars. The generator is 
a 60-cycle, 12,600-volt, three-phase, air-cooled 
unit, for 85 per cent. power factor operation. 








Location OF UNDERGROUND SeErvices.—The 
Institution of Civil Engineers, with the Institution 
of Municipal and County Engineers, has appointed 
a Joint Committee to draw up notes for the use of 
engineers on the best location of undergrourid 
services. The Committee will consist of Mr. W. H. 
Morgan, M.. Inst. C.E., M.I. Mun. and Cy. E., 
County Engineer, Middlesex, as Chairman, and ten 
members, who will include city and borough engi- 
neers and other engineers who have specialised 
in water supply, sewage disposal, and main drainage, 
electricity and gas supplies, and post office services. 
Members representing electricity and gas supplies 
and post office services have been nominated by or 
in consultation with the Institution of Electrical 
Engineers, the Institution of Gas Engineers, and the 
Chief Engineer, G.P.O., respectively. The Joint 
Committee will welcome any notes or suggestions 
which engineers may wish to offer, and these should 
be addressed to the Secretary, Joint Committee, 
c/o the Secretary, the Institution of Civil Engineers, 





Great George Street, Westminster, London, 8.W.1. 


hauled in this condition to the site, where water, 
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The prices quoted herein relate to bulk quantities. 


Aluminium Price Reduction 


A reduction in the price of aluminium, 
with effect from March Ist, was announced by the 
Minister of Aircraft Production at the end of last 
week. It will be recalled that the Control of 
Aluminium (No. 5) Order, 1940, made under the 
Defence (General) Regulations, 1939, constituted the 
Minister of Aircraft Production the sole seller of 
virgin aluminium in the United Kingdom. | In 
November, 1939, it was announced that virgin 
aluminium in ingot or notch bar form would be sold 
until further notice at £110 per ton delivered into 
consumers’ works, with extras for other forms and 
purities. The price of virgin aluminium in ingot or 
notch bar form has now been reduced to £85 per 
ton, delivered into ‘consumers’ works, with extras 
for purities. It has also been announced that as 
from March Ist the Minister of Aircraft Production 
ceased to trade in the following forms of unwrought 
aluminium :—Rolling blocks, rolling slabs, billets, 
and wire bars. ll these descriptions may now be 
obtained under licence issued by the Light Metals 
Control from the normal commercial sources. It 
will therefore be seen that, as well as reducing the 
price, the Ministry is rendering assistance to the 
aluminium industry by returning a section of the 
business to the usual commercial sources. It may 
be noted that this new price of £85 per ton is approxi- 
mately the same as the present American price of 
aluminium, which, at the current rate of exchange, 
is round about £83 ex works. 


Iron and Steel Order 

The Ministry of Supply has made the 
Control of Iron and Steel (No. 39) Order, 1945, 
which came into force on February 26th. This 
Order extends the list of iron and steel products of 
which limited quantities may be acquired by any 
person without licence and also increases the quan- 
tities. It also permits stockholding merchants to 
acquire, without licence, limited quantities of wire 
and certain wire products, The Order also permits 
any person to acquire, without licence, any quantity 
of cemented carbide hard metal. Copies of the 
Order may be obtained from H.M. Stationery Office, 
York House, Kingsway, W.C.2, price 1d. 


The Pig Iron Market 


There are no changes of importance in the 
pig iron position of this country. Allocations are at 
present on a scale which meets the current require- 
ments of the consuming industries, and any great 
increase in the activities of those industries would 
undoubtedly call for larger outputs than those now 
ruling. There are indications that at some furnaces 
stocks of pig iron are very low, and that present 
deliveries are coming from the current output. As 
far as the consumption of pig iron is concerned, 
many foundries are now experiencing busier con- 
ditions than they were a few months ago. The 
general engineering and jobbing foundries are better 
employed, the production of special castings for 
armaments providing them with some additional 
work. The heavy electrical and machine tool 
industries are also moderately well situated with 
work; but, so far, there does not appear to be 
greatly increased activity amongst the makers of 
textile machinery. Low and medium-phosphorus 
grades of pig iron therefore pass into consumption 
steadily in the allocations permitted to the general 
and jobbing foundries. Strict control is still main- 
tained over the distribution of hematite, and refined 
pig iron is being taken up as a substitute in some 
instances. The revival in the light castings industry 
continues, and an increasing amount of work is 
finding its way to the light foundries, although 
expansion of their activity is somewhat restricted 
by shortage of labour. Fair quantities of high- 
phosphorus pig iron are required by these foundries, 
and there is some tightness in the present supplies 
of this description. The coke situation still requires 
careful watching, but recently, with improved 
weather conditions, more regular deliveries have 
become possible. The better demand for ferro- 
alloys has not deteriorated, and business has shown 
activity in the past week or two. The renewed 
request for ferro-titanium is still in evidence, and 
recent transactions in ferro-manganese, ferro- 
chrome, and ferro-silicon have been on a good scale. 


Scotland and the North o 


At present, the demand for the products of 
the Scottish iron and steel industry is variable. 
Some di ments continue at a good rate of 
employment, which has been noticeable over the 
past few months, but others would have no difficulty 
in increasing their present outputs if contracts were 
forthcoming to necessitate that course. Heavy 
structural steel, for instance, has for some time been 





Markets, Notes and News 


Unless otherwise specified ‘home trade quotations are delivered f.o.t. 


Export quotations are f.o.b. steamer 


in small request. Business in this material is slow, 
and it seems unlikely that it will revive until such 
time as it is possible for schemes of reconstruction 
to be put in hand. The plate departments are also 
experiencing less busy conditions, Whilst the ship- 
yards consume some quantity of material for repair 
work, the tonnages of ship plates for new construc- 
tion are not very large at present, and any demand 
that arises can be met with little delay. Some good 
tonnages of plates are, however, called for by the 
locomotive and rolling stock building industries. 
In the re-rolling mills operations are for the most 
part centred upon the completion of existing con- 
tracts, and there is no great amount of new business 
at present coming forward. There is only a moderate 
demand for small bars, angles, and reinforcing rods, 
and the re-rollers are able to obtain quantities of 
semis sufficient to meet their present needs. Pro- 
ducers of sheets are still very actively engaged on 
orders required for a number of purposes. Light- 
gauge sheets form the principal demand, and it is 
not easy to obtain early delivery of orders now being 
placed. The supplies of sheet bars appear to be 
satisfactorily maintained. The increased. activity 
of the Scottish tube works continues. In Lanca- 
shire no great increase of business is to be noted in 
the iron and steel industries. There is a steady 
request for supplies of mild steel bars of all dia- 
meters, and the demand for black bars, for bright 
drawing, both large and small, is fairly regular. In 
semi-finished steels the largest proportion of business 
is still provided by the large quantities of rods and 
billets required by the wire-drawing industry. The 
plate milis are fairly well situated with work on 
existing contracts for boiler and frame plates, but 
there is not at present a great deal of new business, 
and plate rollers can usually promise good delivery 
dates in respect of orders now being placed. The 
sheet works are busy meeting a good demand for 
black sheets. Trade in special alloy steels, both 
rounds and hexagons, is not very active. The 
finished iron industry is steadily employed with a 
regular demand for Crown and best-quality bars. 
The North-West Coast steelworks are experiencing 
busy conditions. Plant is well occupied in the pro- 
duction of various railway material, and the active 


demand for billets, bars, and hoops is also 
maintained. 
The Midlands and South Wales 


Although no outstanding changes are 
noticeable in the iron and steel industries of the 
Midlands, business in some departments has shown 
an improvement during the last few weeks. 
other departments, however, which for a long time 
have been fully occupied with war requirements, 
new orders are not coming forward rapidly to follow 
completed Government contracts. A good deal of 
business is being provided by the demand for shell 
steel, and there is a slightly better request for special 
steels. The activity of the plate mills is now con- 
siderably less than that which prevailed in the 
earlier war years. Locomotive builders take up 
fairly good tonnages of plates, but there is a com- 
paratively small demand from the shipbuilding 
industry, and any immediate expansion appears to 
be rather unlikely. The re-rolling mills continue to 
be well employed, although the demand now made 
upon them is less insistent. They still have con- 
tracts for bars, sections, and other products to work 
off and their present commitments appear to be 
sufficient to ensure steady running for atime. With 
improved transport conditions the re-rollers are 
receiving better deliveries of semis, which are now 
for the most part supplied by home producers. The 
active demand for sheets has not abated and with 
the contracts now in hand the sheet works are 
assured of full employment for some months. There 
are few transactions in heavy joists and other 
structural materials. The various steel require- 
ments of the collieries, however, are responsible for 
the placing of some good orders. With regard to the 
finished iron-industry, a fair amount of work is 
provided by a regular demand for best bars. Crown 
bars are in rather more active request, and works 
producing Nos. 3 and 4 quality bars maintain a 
satisfactory output. In South Wales there is a fair 
volume of business passing in the steel industry. 
The demand for light and medium plates is keen and 
producers are well employed. For heavy plates, 
however, the request is less active. In common with 
other districts, good business is ‘being transacted 
in steel sheets, and there are indications that the 
pressure on the sheet works wil] be maintained for 
some time to come. In steel semis business con- 


tinues to be brisk, and big tonnages of billets are 
being regularly absorbed. Business in the tinplate 
market is on a moderately good scale. The principal 
transactions at present relate to orders being placed 
by home consumers for delivery in the second period. 








The export market for tinplates is still quiet, 
relatively few transactions having been made 
recently. 


The North-East Coast and Yorkshire 

Moderately good trading conditions may 
be noted in the North-East Coast iron. and steel 
industries, although the total output of steel is now 
lower than it was in the earlier years of the war. 
Like most other districts, the North-East Coast is 
experiencing a variable demand for different steel 
products at present, with the result that some 
branches of the industry maintain their activity at a 
good rate, and others are now operating below their 
capacity. The re-rolling mills are less heavily 
pressed than they were some months ago, although 
their present commitments appear likely to keep 
them well engaged for the remainder of the current 
period. The re-rollers make a maintained demand 
for steel semis, and good supplies of billets are being 
kept up by British producers. Defectives, as well as 
primes, are now being taken in some quantity by the 
re-rolling mills. The rollers of small bars and 
sections have some reasonably good orders in hand, 
but there is comparatively little call at the moment 
for heavy joists and channels. The sheet mills 
continue to be busy, and large quantities of black 
sheets, chiefly of the lighter gauges, are still in good 
demand. Many orders now being accepted are for 
delivery dates towards the end of Period II. ‘-Expan- 
sion in the production of galvanised sheets proceeds 
slowly. The plate mills are only moderately 
employed, there being relatively few orders for 
shipbuilding plates at the present time. Some 
reasonably good tonnages, however, continue to be 
taken up by locomotive and power plant con- 
tractors. Permanent way material of all descrip- 
tions is in increasing demand, and colliery require- 
ments, such as steel arches, props, and roofing bars, 
are providing good orders. The general situation 
of the Yorkshire iron and steel industries does not 
show any marked changes. The basic steel trade is 
fairly active, and production is at present main- 
tained at a good rate. In the acid-carbon depart- 
ment conditions are unchanged and fair tonnages 
are being regularly taken up. The acid-carbon 
industry continues to receive adequate supplies of 
raw materials. The less expensive grades of alloy 
steel continue to have a moderate demand, but there 
is not a very active business at present in the 
costlier qualities. Cold strip mills are well employed. 
Colliery arches and roofing materials are being taken 
up in good quantities. 

Tron and Steel Scrap 

In the last few weeks trading on the iron 
and steel scrap markets in nearly all districts has 
been more active. At the beginning of this year 
severe weather and consequent delays in transport 
caused some difficulties, but these were mostly of a 
temporary character, and business is now proceed- 
ing on more regular lines. As a result of transport 
delays several consumers found it necessary to draw 
upon their stocks of some descriptions of scrap, and 
the replenishing of such stocks as they are able to 
maintain has brought about an increased demand 
for some grades. In general, users are anxious to 
secure scrap of as good a quality as possible, and 
there is little call for inferior grades. The demand for 
heavy mild steel scrap is maintained, and all avail- 
able tonnages are being quickly absorbed. For some 
time now business in bundled steel scrap and 
hydraulically compressed steel shearings has been 
on @ moderately good scale, and regular demand for 
these descriptions continues. Mild steel turnings 
are called for with less eagnerness, although some 
fair quantities of the heavy, good-quality varieties 
are being taken up by the steelworks. Business in 
short heavy steel scrap for electric furnace and 
foundry purposes is very good, and some big 
tonnages are being disposed of. The demand for 
acid-carbon scrap has declined, but some fairly 
good transactions may be noted in high-tungsten, 
high-speed scrap. There has lately been a more 
active request for mixed wrought iron and steel 
scrap for basic steel furnaces, and supplies of good 
heavy material of this description are rather limited 
at present. The demand for light material is, how- 
ever, by no means strong. Compressed basic 
bundles are in improved request, and the presses are 
now more actively employed. The general demand 
for cast iron scrap is active, and there is some 
restriction of supplies in most districts. Large 
pieces and furnace sizes of this description are in 
regular request. Small quantities only of light cast 
iron scrap are available, and business in this grado 
remains quiet. The active demand for good cast 
iron machinery scrap in cupola sizes is kept up, and 
supplies of this description also are on the short 
side. All the available quantities of cast iron 
borings are disposed of without difficulty. 
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Air and Water 


San Francisco Harsour.—The California State 
Harbour Commission is reported to have outlined 
@ programme for the expansion and improvement of 
San Francisco harbour. The scheme, which is 
estimated to cost over 3 million dollars, provides for 
the construction of a 1000ft. wharf at the end of 
Pier 50 and new piers around Mission Rock. 


LEASE OF M.A.P. Facrory.—The President of the 
Board of Trade announces that the Ministry of 
Aircraft Production factory at Banner Lane, 
Coventry, has been allocated on lease to the present 
occupiers, the Standard Motor Company, for the 
post-war production of motor-cars and _ allied 
products. By the acquisition of this factory the 
Standard Motor Company hopes to achieve in the 
future considerably greater production of cars than 
before the war, and accordingly to provide a large 
increase in employment. One of the main objects 
of the company will be the expansion of its export 
trade after the war. 


Hypro-ELecTRIic PROGRESS IN CaNnaDa.—The 
Dominion Water and Power Bureau, Department of 
Mines and Resources of Canada, has issued its 
annual review of hydro-electric progress in the 
Dominion. This review reveals that the programme 
of wartime expansion in hydro-electric facilities has 
been virtually completed, and that power produc- 
tion for war purposes appears to have passed its 
peak. New installations during the year aggregated 
68,700 H.P., bringing Canada’s total hydraulic 
development to 10,283,213 H.P. This is the 
smallest annual increase since 1939, and no large 
power projects are at present under construction. 
Other activities during 1944 comprised chiefly 
improvements in transmission networks and sub- 
station facilities, and the extension of electric 
services in certain rural areas. The monthly figures 
of output of central electric stations issued by the 
Dominion Bureau of Statistics show that the genera- 
tion of electricity in 1944 will be about the same as 
in 1943. 

WarTER SUPPLIES In UGanpa.—A plan to develop 
rural water supplies in Uganda has been worked out 
and a scheme to cost £278,550, has been approved, 
under the Colonial Development and Welfare Act, 
1940. Although Uganda has numerous lakes, 
rivers, and swamps, large parts of the territory are 
ill supplied with water, a factor which prevents 
much land from being utilised. The new installations 
include a system of protected bore-holes and of 
dams and reservoirs. The organisation which is 
proposed for the development consists of a control 
branch for technical advice, an executive branch 
for water boring and arranging drilling contracts, 
overseers’ units for the construction and clearing 
of reservoirs, and a maintenance service. The 
services of a pasture officer are to be made available 
for the siting of reservoirs in areas suitable for 
pasturage. A sum of £20,000 is included in the 
grant for the purchase of machinery, tools, and 
equipment for the construction of dams. 


Miscellanea 


Z.D.A. Asstracts.—The Zinc Development Asso- 
ciation has now been enabled to issue in prin’ 
form its abstracts of current technical material 
relating to zinc and its products. These abstracts, 
which appear approximately at monthly intervals, 
have hitherto been prepared in duplicated form, 
with a somewhat restricted circulation. In their 
new form, copies of the abstracts may be obtained 
from the Zinc Development Association, Lincoln 
House, Turl Street, Oxford. 

SurFace Frvisu.—A conference on surface finish 
has been arranged by the Institution of Mechanical 
Engineers and will take place at Storey’s Gate, 
Westminster, S.W.1, on Friday, March 9th, at 
10.30 a.m. and 2.30 p.m. A series of twelve short 
papers will be presented in five groups as follows :— 
Physical Aspects; Methods of Measurement and 
Representation ; Considerations of Rational Specifi- 
cation and Requirement in Surface Finish; Pro- 
duction Methods and Results of Modern Practice ; 
and Effect of Surface Finish on Production. There 
will be an exhibition of apparatus, records, and 
parts in the Reading Room of the Institution. 


Controu or Botts, Nuts, &c.—The Minister of 
Supply has made the Control of Bolts, Nuts, Screws, 
Screw Studs, Washers, and Rivets (No. 7) Order, 
1945, which came into force on February 26th. 
The Order removes the control of the acquisition 
and disposal of bolts, nuts, screws, screw studs, 
washers, and rivets when such articles are acquired 
by any person for his own use, and a licence or 


Memoranda 


permits certain purchases without licence by 
merchants and stockholding merchants, although, 
in general, the provision in regard to acquisition by 
stockholding merchants remains unchanged. It 
also permits a person who previously had sold the 
articles in question to any other person to buy them 
back from that person without licence. Copies of 
the Order may be obtained from H.M. Stationery 
Office, York House, Kingsway, W.C.2, price Id. 


Personal and Business 


Mr. R. H. VENNELL has been appointed deputy 
chairman of Glynwed Tubes, Ltd. 
Mr. R. J. Hunt has been appointed a director 
of Ransomes, Sims and Jefferies, Ltd. 
Mayor J. E. DuckHam has been appointed 
chairman and Mr. A. N. Duckham, vice-chairman 
of Alexandr Duckham and Co., Ltd. 
Mr. H. W. BoswortH, managing director of 
Lancashire Dynamo and Crypto, Ltd., has been 
appointed chairman of the company. 
Srr TriIstRAM Epwarps has been re-elected 
President, and Mr. A. Murray Stephen, Vice- 
President, of the Shipbuilding Conference. 
Mr. H. K. Metcatr, M.I. Mech. E., has been 
appointed export manager for John Thompson 
Water Tube Boilers, Ltd., and associated companies. 
Str ALEXANDER DunBaAR and Mr. F. Leach have 
resigned from the board of Taylor Bros. and Co., 
Ltd. Mr. A. G. E. Briggs and Mr. C. H. Dunt have 
been appointed directors of the company. 
THe Lorp PRESIDENT OF THE CoUNCIL has 
appointed Professor F. Y. Henderson, D.Sc., to be 
Director of Forest Products Research in the Depart- 
ment of Scientific and Industrial Research on the 
forthcoming retirement of Mr. W. A. Robertson, 
who has been Director since 1933. 
Str GEORGE CAMPBELL has relinquished his 
appointment as Regional Port Director for the 
South-Eastern Area of England. The purpose for 
which the Regional Port Organisation in this area 
was instituted by the Minister of War Transport in 
the autumn of 1943 having been accomplished, the 
organisation has now been discontinued. 
THE HoFFMANN MANUFACTURING Company, Ltd., 
announces that Commander A. F, Armitage, R.N., 
has been appointed managing director. Mr. C. 
Pryke is retiring from his position of comptroller, 
at his own request, but is retaining his seat on the 
board and has been appointed vice-chairman of 
the company. Mr. W. L. Hubbard has been 
appointed commercial manager. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y infor should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Austrian Engineers 
Monday, March 5th.—69, Eton Avenue, N.W.3. ‘‘ Tech- 
nical and Economic Problems of Post-War Agrarian 
Policy in Central Europe,” E. A. Roth. 7.45 p.m. 
Diesel Engine Users Association 
Thursday, March 8th.—Caxton Hall, Westminster, 8.W.1. 
‘*Repair of Heavy Oil Engines,” L. J. Sidler. 
2.30 p.m. 
Engineer Surveyors’ Association 
To-day, March 2nd.—Guiascow Brancu: 39, Elmbank 
Crescent, Glasgow. ‘‘ Brief Summary of Scottish 
Shale Oil Industry,” W. Jack. 8 p.m. 
Saturday, March 3rd.—LeEeps Brancu: Y.M.C.A., 
Albion Place, Leeds. ‘“‘ Electricity as Applied to 
Mining,” B. Buckland. 4 p.m. 
; Institute of British Foundrymen 
Friday, March 2nd.—FatxirK SECTION : 
Café, Lint Riggs. Annual meeting. 
Inquest.”” 7 p.m. 
Saturday, March 3rd.—Bristot Brancnu: Imperial 
Hotel, Exeter. ‘Plaster and Plastic Pattern- 
making and Low-Temperature Melting Point 
Alloys,” H. Plucknett. 3  p.m.—LANCASHIRE 
Brancu: Engineers’ Club, Albert Square, Man- 
chester. ‘‘ Aluminium-Bronze Alloys : Their Foundry 
Use and Characteristics,” N. C. Ashton. 3 p.m.— 
Lixcotn Section: Technical College. ‘‘ Cupola 
Control and Operation,” L. W. Bolton. 2.45 p.m. 
Tuesday, March 6th.—BurnitEyY Section: Municipal 
College, Ormerod Road, Burnley. Annual meeting. 
“* Jobbing Work,” A. Sutcliffe. 7.30 p.m. 











Temperance 
“ Castings 


os 





perties of High-Strength Cast Irons,” A. E. McRae 
3 p.m.—West RipinG Brancu: Technical College 
Bradford. Prize-winning paper in the 8. W. Wise 
Competition. 6.30 p.m. 


Institute of Welding 
Monday, March 12th.—LxEeps Brancu: Great Northern 
Station Hotel, Leeds. ‘‘ Welded Fabrication, Past 
and Present,” J. Wright. 7 p.m. 


Institution of Automobile Engineers 

To-day, March 2nd.—GuiasGow GRADUATES: Inst, of 
Engineers and Shipbuilders, 39, Elmbank Crescent 
Glasgow. ‘‘ The Adaptability of an American Two. 
Stroke Diesel Engine,” O. C. Thomas. 7.15 p.m, 

Monday, March 5th.—DerBy Brancu: School of Arts, 
Green Lane, Derby. ‘Progress in Motor-Cycle 
Engines, with Some Notes on Combustion,” J. 
Craig. 7 p.m. 

Tuesday, March 6th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. “A Survey 
as to Possible Improvements in Lighting of Auto. 
mobiles and Public Service Vehicles,” W. H. Lund, 
5.30 p.m. 

Institution of Civil Engineers 

Tuesday, March 6th.—Great George Street, Westminster, 
8.W.1. “The Lay-Out of Locomotive Depét 
Facilities,” J. Taylor Thompson. 5.30 p.m. 

Institution of Electrical Engineers 

Monday, March 5th.—S. Miptanp CENTRE: James Watt 

Memorial Institute, Great Charles Street, Birming. 


ham. ‘“ Organisation of Industrial Electrical Main. 
tenance,” J. C. B. Nicol. 6 _ — Lonpoy 
StupENts’ Section: Savoy lace, Victoria 


Embankment, W.C.2. ‘‘ Mercury Are and Mercury 
Vapour Rectifiers in Transmitters,” T. M. Ellison, 


.m.—Scotrish Sus-CeEnTRE: Royal Hotel, 
Union Street, Dundee. “* Electrical Research,” 
Ew. Warren. 7 p.m.—MERSEY axp 


N. Wares Centre: Royal Institution, Colquitt 
Street, Liverpool. ‘‘ The Development of Polythene 
as a High-Frequency Dielectric,’ Professor Willis 
Jackson and J. 8. Forsyth. 5.30 p.m. 

Wednesday, March 7th—Rapto Section : Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ Frequency Modu- 
lation,” K. R. Sturley ; and ‘“‘ Colour Television,’ 
L. C. Jesty. 5.30 p.m. ; 

Thursday, March 8th.—INsTALLATIONS SECTION : Savoy 
Place, . Victoria Embankment, W.C.2.  ‘‘ Modern 
Electric Lift Practice,’’ L. 8. Atkinson. 5.30 p.m. 
—Soottish Sus-CentreE: Royal Hotel, Union 
Street, Dundee. Annual dinner. ‘ The Electrical 
Aspect of Farm Mechanisation,” C. A. Cameron 
Brown. 6 p.m. 

Monday, March 12th.—N.E. CENTRE: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘‘ Operation, 
Maintenance, and Testing of Overhead Lines and 
Associated Outdoor Equipment on A.C. Systems,” 
R. C. Hatton and J. McCombe. 6.15 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, March 13th.—39, Elmbank Crescent, Glasgow, 

C.2. “Railway Engineering Research,” F. C. 
Johansen. 6.30 p.m. 

Institution of Mechanical Engineers 
Friday, March 9th.—Storey’s Gate, Westminster, S.W.1. 
Conference on Surface Finish. 10.30 a.m. and 
2.30 p.m. 
Junior Institution of Engineers 

To-day, March 2nd.—39, Victoria Street, 8.W.1. ‘‘Motor- 
less Flight,’’ Major W. L. Foster. 6.30 p.m. 
Saturday, March 3rd.—N.W. Section: anchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘‘ Cinematograph Films: Theory and 
Practice,’ H. Ollier. 2.30 p.m. 
Wednesday, March 7th._—MIDLAND SEcTION : James Watt 
Institute, York House,-Great Charles Street, Bir- 
mingham. ‘‘The Engineer and the Rest of the 
World,” K. 8S. Jowson. 6.30 p.m. 
Friday, March 9th.—39, Victoria Street, 8.W.1. Informal 
meeting. Films on American life. 6.30 p.m. 


Keighley Association of Engineers 
Saturday, March 10th.—Mechaniecs’ Institute, Keighley. 
Annual dinner. 5.30 p.m. 


Manchester Association of Engineers 
Friday, March 9th.—Engineers’ Club, Albert Square‘ 
Manchester. ‘‘The Trend of Modern Steam Loco- 
motive Design,” H. J. Hulme. 6.30 p.m. 
Manchester Geological and Mining Society 
Tuesday, March 13th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester. ‘‘ Mine Lighting,” H. Bull. 
2.45 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, March 9th.—Mining Institute, Newcastle-upon- 
Tyne. ‘‘ Notes on the Machinery and Equipment of 
Tankers,” J. N. Hendry. 6 p.m. 
Royal Institution of Great Britain 
To-day, March 2nd.—21, Albemarle Street, W.1. ‘Some 
Aspects of Pre-War and Post-War Television, 
H. L. Kirke. 5 p.m. 
Royal Society of Arts 
Wednesday, March 7th.—John Adam Street, Adelphi, 
W.C.2. ‘Colour as a Factor in Industrial Design,” 
R. F. Wilson. 1.45 p.m. 
Sheffield Metallurgical Association 
Tuesday, March 6th.—Metallurgical Club, 198, West 
Street, Sheffield. ‘‘The Influence of Centrifugal 
Casting upon the Structure and Properties of 
Steel,” Dr. L. Northcott and Dr. D. Mclean. 
6.30 p.m. 
Society of Engineers 
Monday, March 5th.—Geological Society, Burlington 
House, W.. ‘The Need for Administrative Engi- 





Saturday, March 10th.—Bristot Brancn : Grand Hotel, 





authorisation is no longer required. The Order also 


Broad Street, Bristol. ‘‘ The Production and Pro- 


neering,”’ D. Tiranti. 5 p.m. 
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A Seven- Day Journal 


L.M.S. and L.N.E.R. Annual Meetings 


Tye annual general meetings of the London 
Midland and Scottish Railway and the London 
and North-Eastern Railway took place in 
London on Friday, March 2nd. In his chair- 
man’s address at the L.M.S. meeting, Lord 
Royden spoke of the heavy passenger and 
freight traffic. The passenger traffic was, he 
said, 70 per cent. greater than before the war. 
The net ton-miles for 1944 totalled 10,522 
millions, an increase of 3585 millions, or 52 per 
cent., over the twelve months before the war. 
The loaded wagon miles, he continued, were 
1725 millions, an increase of 410 millions, or 
31 per cent., compared with pre-war. In 1944 
the traffic in general merchandise was about 
double that of pre-war. The railway workshops 
had made a great contribution to the war 
effort, in addition to maintaining locomotives 
and rolling stock, by the production of tanks, 
assault. boats, catapult trollies, bulletproof 
shields, guns, and gun carriages, and armoured 
trains and bridge units. Large numbers of 
aircraft frames were also produced and many 
aircraft were repaired. The supply of material 
of all sorts had remained difficult, coal had had 
to be taken which increased consumption and 
reduced locomotive mileage, resulting in higher 
operating expenses. Fuel economy had been 
practised in the manufacturing works and had 
resulted in a 5 per cent. economy, while a 16 per 
cent. saving had been achieved in the issue of 
coal for miscellaneous purposes. The research 
department founded by the late Lord Stamp 
fifteen years ago had been busy with war 
problems, but was now turning its attention 
again to railway work. Jointly with the tech- 
nical department, investigations were now in 
hand dealing with such matters as the improve- 
ment of locomotive frames, the best type and 
depth of ballast for permanent way, improved 
methods of painting structures and rolling 
stock, and the development of a new form of 
unit construction for the smaller type of railway 
station. The difficulties in dealing with traffic 
were accentuated by the recruitment of suitable 
staff. Members of the permanent staff serving 
with the Forces would be glad to return to 
their work, and arrangements were being made, 
with the co-operation of the trade unions, in 
order to ensure that every consideration was 
given to securé suitable re-employment of staff 
on war service who might have suffered injury 
and might be unable to take up their normal 


employment. 
L.N.E.R. Wartime Traffic 


In his chairman’s address at the L.N.E.R. 
meeting, Sir Ronald W. Matthews made refer- 
ence to the burden of wartime traffic which had 
fallen upon the railways. During 1944 on the 
L.N.E.R. lines the number of loaded wagon 
miles run were 1395 millions, or 349 millions 
more than in the twelve months before the war. 
Empty wagon miles at 551 millions were 29 
millions less, a reflection of the savings in empty 
running which had resulted from the common 
use of privately owned wagons under the 
centralised control of freight rolling stock. The 
net ton-miles worked totalled 8200 millions, 
compared with 5726 millions, an increase of 
2474 millions, or 43-2 per cent. Of that 
increase, 1228 millions were in respect of general 
merchandise and livestock, while 1246 millions 
were in respect of minerals and coal. The 
freight engine mileage run was 99 millions, an 
increase of 17 millions. During the year 1944 
the L.N.E.R. Company was called upon to 
run special trains with Government stores and 
personnel. The number of those trains was 
41,500, which compared with 18,000 in the 
previous year. ‘That increase showed, Sir 
Ronald went on to say, the concentration of 
effort connected with the invasion of June 6th. 
About that date as many. as 1300 of these 
special trains were being dealt with a week. On 
the passenger side, the needs of the public had 
again to give way to the demands of freight 
working. A rough calculation showed that 





passenger miles had increased by at least 60 per 
cent. compared with the pre-war year, while 
the passenger train mileage was 30 per cent. 
less. Those figures indicated why overcrowd- 
ing had been inevitable under wartime con- 
ditions. The railway companies regretted the 
discomfort and inconvenience caused to passen- 
gers, which they had done everything in their 
power to mitigate. The condition of rolling 
stock had suffered much as a result of war 
conditions. Long-term programmes had been 
developed for the building of locomotives and 
carriages, and would be put into effect as and 
soon as conditions permitted. 


The Late Sir Duncan Wilson 


Ir is with regret that we have to record the 
sudden death, on Thursday, March Ist, of 
Sir Duncan Wilson, late Chief Inspector of 
Factories, of Catt’s Cottage, Underriver, Seven- 
oaks, Kent. Duncan Randolph Wilson, who 
was in his seventieth year, was the son of the 
late Mr. George Wilson, of Banner Cross Hall, 
Sheffield. He received his education at Eton 
College and at Magdalen College, Oxford, where 
he gained First-Class Honours in Natural 
Science in 1898, and obtained his M.A. degree 
in 1901. That year he became Lecturer at 
Magdalen College, a position he continued to 
hold until 1903. The following year he joined 
the Home Office as H.M. Factory Inspector, and 
in 1930 was appointed a Deputy Chief Inspector. 
In 1932 he became Chief Inspector of Factories, 
a position he continued to hold with distinction 
until his retirement in 1940. He served on 
many Government Committees and was Secre- 
tary to the Home Office Committees on 
Humidity in Cotton Weaving Sheds from 1907 
until 1911, and a member of the Home Office 
Committee on the Lighting of Factories from 
1913 until 1923. During the last war he was 
an investigator in the Foreign Trade Depart- 
ment, Commissioner for the London and South- 
Eastern Counties in the National Service 
Department, and Depiity Assistant Secretary 
of the Ministry of Food. He was a member of 
the Illumination Research Committee set up 
by the Department of Scientific and Industrial 
Research and the Home Office Committee on 
Humidity in Cotton Cloth Factories. From 
1918 until 1930 he was Secretary of the Indus- 
trial Health Board. In 1940 he became Chair- 
man of the Home Office Committee on Factory 
Lighting, and the same year he was also Chair- 
man of the National Industrial Electric Light- 
ing Service; while in 1941 he was appointed 
Chairman of the London Building Trades Com- 
mittee and the Regional Advisory Council of 
the Ministry of Information. He was the 
author of many technical reports and papers. 
His services were recognised by the bestowal of 
the C.B.E. in 1928, the C.V.O. in 1935, and he 
was created a Knight in 1938. 


The English Electric Company, Ltd. 


In his chairman’s address at the annual 
general meeting of the English Electric Com- 
pany, Ltd., which was held in London on 
March Ist, Sir George H. Nelson, M.I. Mech. E., 
M.I.E.E., spoke of the work done by the com- 
pany for the war effort. In the early part of 
the war ‘“ Covenanter,”’ tanks made by the firm 
were ready to defend our own shores, and 
“Centaur ’’ and ‘‘ Cromwell” tanks were now 
doing excellent work at the bastions of Ger- 
many. Oil-engined locomotives had taken part 
in offensive operations, both in France and in 
the desert. Medium and heavy bombers of 
the ‘“‘Hampden” and “ Halifax’ types had 
been constructed by the firm, and oil engines 
and electrical equipment for submarines had 
been supplied, as well as material for marine 
and road transport. The “‘ Sabre-” aero-engines, 
built by D. Napier and Son, Ltd., had made 
possible the fine performances of the ““Typhoon” 
and ‘‘Tempest”’ and the “ Lion ” engines had 
been fitted to sea-air rescue boats. An inven- 
tion made by one of the staff of D. Napier and 
Son, Ltd., had contributed successfully to the 





high performance of British sparking plugs, 


which had been supplied to British and 
American aircraft. Speaking of the future, Sir 
George went on to say that orders for the firm’s 
normal products were coming forward, in satis- 
factory volume. Steps had been taken to allow 
the firm to play its proper part in export trade. 
He regretted to say, however, that the firm 
found that violent competition had already 
arisen by overseas manufacturers offering plant 
at prices obviously considerably below their 
home prices, and their cost of production. No 
doubt, Sir George went on to say, many of these 
prices were being put forward as feelers in 
regard to the world level of prices and to 
establish themselves in our markets. Such a 
policy was, he said, inconsistent with such 
international agreements as that made at 
Bretton Woods for the stabilisation of cur- 
rencies. 


The Need for Cheap Power 


In a statement circulated with the annual 
report of British Industrial Plastics, Ltd., Mr. 
Kenneth M. Chance, the chairman, has dealt, 
amongst other matters, with the need for 
cheaper electric power. Regarding the raw 
materials upon which the plastics business is 
based, Mr. Chance points out that we cannot 
expect them to be made here and sold at com- 
petitive prices so long as manufacturers 
abroad can obtain electric power at a fraction 
of its cost in this country. The raw material 
for the manufacture of melamine is not made . 
here betause it is derived from calcium carbide, 
and under present conditions it is impossible 
to manufacture carbide at a cost remotely com- 
parable with that at which it can be produced 
abroad, where electricity can be generated 
cheaply either from water power or from coal. 
Mr. Chance says that the problem is two- 
fold. First, to be able to purchase fuel at a 
price approximating to that ruling before the 
war, and, secondly, the national problem of 
electric power being made available in suitable 
industrial districts at a price comparable to 
its cost in similar situations abroad. Of the 
two, the latter is far the more important, and 
it is difficult to believe that in this country ways 
and means cannot be found for providing the 
industries based upon organic chemicals with 
their raw materials as cheaply as anywhere in 
the world on lines which will convert distressed 
areas into contented hives of industry. 


British Standards Institution 


THERE was a large attendance at a luncheon 
of the British Standards Institution at the 
Savoy Hotel, London, on Tuesday, March 6th, 
when an opportunity was given to members to 
meet the President of the Institution, Lord 
Woolton. In proposing the toast of ‘The 
British Standards Institution,” Sir John Greenly 
spoke of its origin, and reviewed the work 
which it had accomplished. He said that it was 
clear that the Institution must, of a certainty, 
continue to become more and more important 
in the progressive and economic development 
of our industries. Lord Woolton, who presided 
at the luncheon, acknowledged the toast, and 
said that the engineering trades of this country 
had, been the parents of the idea of standardisa- 
tion. They had led the way to the creation of 
the Institution, and beyond question they had 
led the world in the production of munitions of 
war of the highest quality, and had added 
glory to the record of British’ industry. A 
review of the immense list of war emergency 
specifications gave some idea of the time 
that had been saved by having standards. 
Standardisation, Lord Woolton went on, was 
one of the great basic principles of efficient 
production. It ensured the maximum of value 
per unit of price, and it gave the consumer 
protection by guaranteeing a minimum standard 
of quality or performance. Conditions after 
the war would call for the fullest application 
of this principle. If we were to maintain and 
improve our national standard of life, we must 
take every step to increase the efficiency of our 





production and output per unit of labour. 
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The Railway Oil Engine 


By BRIAN REED 
No. VI—(Continued from page 170, March 2nd) 


FUELS 


IVEN an engine of reasonable design and 

construction, probably no single factor 
has so great an effect on performance and 
maintenance as the fuel used. In general, a 
railway engineer finds some difficulty in 
obtaining information which will tell him 
what a good fuel is, and often more difficulty 
still in obtaining a supply. Thus it is that 
comparatively few railways owning diesel 
railcars and locomotives have fuel specifica- 
tions of their own, most of them simply 
using a well-known proprietary brand, as 
recommended in the first place by the engine 
maker, unless the railway is against an oil- 
field. 

The term “gas oil’? which has been 
adopted in some quarters originated from the 
use of oil in the gas industry, and is a mis- 
nomer. What is really meant is a light diesel 
oil. For slow-speed engines of the heavy- 
weight type a fuel akin to boiler oil can often 


arrangements to handle its fuel properly, 
though some amelioration can be gained if 
all the vehicles of one make are worked from 
one centre. Actually, such a method has 
advantages far beyond the fuelling and the 
performance within the engine cylinders ; 
but correct. fuel and its ease of handling is 
one important reason why it may be prefer- 
able to concentrate on one or few engine 
makes. 

There seems to be a consensus of opinion 
at the moment that the most important fuel 
characteristic is ignition quality; that is, 
the ability of the fuel to ignite at a very early 
moment after it is injected into the cylinder, 
but, of course, not instantaneously. This 
assists easy starting, but is of much greater 
importance in reducing the combustion shock 
while running. With low ignition quality 
there is a large proportion of the fuel in the 
cylinder before the first particles ignite, so 
that once combustion begins there occurs 





what is really an explosion, with rapid and 


TaBLE VIII.—Fuel Specifications for Railway Oil Engines 


se 


pressures tend to squeeze out or burn the 
lubricating oil film on the liner, thus helping 
piston seizures. These are more reasons why 
engineers should insist on the acceptance 
tests being carried out on the fuel which jg 
actually to be used at site (see No. III). 


cetane number of the fuel, which is defined as, 
and is numerically equal to, the percentage 
by volume of cetane in a mixture of cetane 
and methylnaphthalene which has the same 
ignition quality as the particular fuel when 
compared by certain specified test methods, 
Railways, which do have requirements «s to 
the ignition quality of the fuels they buy, 
often stipulate that the cetane number inust 
not be less than 50 (e.g., French National 
Railways, Chicago, Burlington and Quincy 
Railroad). Tests made in America have 
shown that in two-stroke and four-siroke 
engines of the general types installed in loco. 
motives and high-speed trains, fuel with an 
ignition quality below a cetane number 
of 45-50 tends to produce rough running, 
high peak pressures, increased maintenance 
charges, and in many, though not all, cases 
an increase in specific fuel consumption. 
But with higher cetane numbers than the 
minimum giving smooth conbustion, the 
fuel consumption does not decrease ; nor 





























Viscosity, Saybolt Gravity, Conrad- Water Distillation characteristics, deg. Fah. 
Union at 100 deg. | deg. aniline point Max. son Max. jand sedi-| Flash- Pour ae a Cetane 
Railway or maker. Fah., seconds. index. sulphur | carbon, ash ment, point, | point, | Initial 10 90 No., 
content, | per cent.| content,| max., min., max., | boiling- | percent.| percent.| End min, 
Min. Max. Min. Max. | percent.}| max. | percent.) per cent./deg. Fah.|deg. Fah.| point. off. off. point. 
np ee 38 38 26 _ 0-5 0-5 —_ 0-1 i50 0 — — -- — 50 
Baltimore and Ohio on 35 45 26 36 0-5 0-2 0-02 0-1 150/200 0 a —_— 620 max. — 45 
Boston and Maine ... ... 35 70 — — 0-5 0-5 0-02 0-1 150 0 — _ — - 50 
Burlington Lines? ... ... 34 35 35 42 0-28 Trace 0-01 0-05 | 150/166; —10 375/390 | 420/430 540 595/600 50 
Rock Island ... ... ... 35 45 32 40 0-1 0-05 0-01 Nil 150 205 258/298 | 354/374 | 430/450 540 50 
Gulf, Mobile and Northern -— 60 25 — 1-0 1-0 oa 1-0 150 = — — — pee : 
Illinois Central... ... ... 30 70 30 — 1-0 0-5 — 0-1 150 0 == 480 max./620 max.|700 max. 50 
N.Y.N.H. and H.— 
- a 33 45 _ _ 1-0 0-5 —_ 0-5 135 — 20 —_ — a — 458 
eer 35 45 — — 1-0 0-5 —- 0-5 150 10 —_ = anal ae 458 
Union Pacific ... ... ... --- 37 —_ _ 0-1 _— _— 0-5 140/190 0 330/400 _ _ 575 max. -- 
Electro-Motive... ... ... 35 70 — — 0-5 0-5 0-02 0-1 150 0 — — —_ — 50 
ee 35 45 oo —_ 1-0 0-2 0-01 0-05 150 0 — — 675 max — 458 
oe ee es (ee —- — 1-0 0-2 0-03 Nil’ | 200/212 -—— — — ae ie . 
Engler at 68 deg. 
Fah. 
Central Argentine*® ... ... 36 _ ms — 0-6 0-04 0-04 Trace 155 — — “= 650 — 
Argentine State* ... ...) 45 90 — _ 0-2 _ — — 125 — — —_ _ eet - 















































RemarxEs.—! A.P.I. was 32/40 at one time. * Sp. gr. 0-84/0-90; min. cal. value 9900 cal. per kg. * Sp. gr. 0-86/0-875. 
5 Zero desired. ® Diesel index No. American data, except for Burlington lines, are due to Wm. H. Hubner. 


10,700 cal. per kg. 


be burned, with advantage in price, even if 
with somewhat higher maintenance charges ; 
but attempts should not be made to use it in 
the present-day patterns of high-speed 
engines. 

Although the large slow-speed engines 
generally favoured for locomotive work are 
much less sensitive to fuel quality than are 
high-speed models, the use of fuel with bad 
ignition characteristics and composition may 
lead to a considerable increase in maintenance 
charges. In small and medium-power high- 
speed engines, correct fuel is of paramount 
importance, and the large number of instal- 
lations considered to be giving reasonably 
good service without any attention having 
been given to the fuel question is no excuse ; 
almost without exception, troubles not recog- 
nised as being due to fuel would disappear 
if tests were made to find and obtain the 
best and most suitable fuel for the particular 
model of engine instead of using the first 
convenient brand. In both Canada and 
India, as examples, a study of this question 
has resulted in very appreciable improve- 
ment in the fuel consumption, maintenance 
costs, and general performance. 

The fact that each maker’s range of 
engine has a certain best fuel brings diffi- 
culty to a railway which has a miscellaneous 





collection of railcars or locomotives in making 


uncontrolled combustion and an _instan- 
taneous pressure rise of comparatively great 
magnitude. 

The effect of ignition lag in throwing extra 
direct stresses upon such engine parts as the 
pistons, rods, and crankshaft has long been 
recognised, qualitatively, if not quantitively. 
But it has been shown, particularly by 
Stansfield and Le Mesurier (North-East Coast 
Institution of Engineers and Shipbuilders, 
1937) that the results of using low-ignition 
fuel are more far-reaching, and that many 
vibrations on the engine structure and mount- 
ing and non-torsional vibrations on the 
crankshaft arise primarily through the use of 
unsuitable fuel. Even with a slow-speed 
engine, such as might be used for locomotive 
work, the use of long-delay fuel may result 
in a shock wave being sent throughout the 
engine system, with undesirable results upon 
the major parts, on such minor parts as gear 
trains and puntp drives, and on the sound- 
producing movements of crankcase inspec- 
tion doors and cylinder head casings. 

Again, there is evidence to show that with 
a poor ignition quality fuel the blow-by is 
excessive, leading to sticking and gummed 
rings, and, combined with soot from a high 
end-point (poor burning), to contamination 
of the crankcase oil. Further, the rough 





running and excessive temperatures and 


4 Sp. gr. 0-84/0-976; min. cal, value 


does a fuel with a high. cetane number neces- 
sarily permit an engine to reach its maximum 
possible power and optimum consumption at 
full load. 

Observations on a four-stroke air-cell 
railway type engine, running at 1250 r.p.m., 
showed that the combustion period varied 
from 0-007 sec. to 0-016 sec., and that when 
using fuels of 50-60 cetane value the ignition 
lag varied from 0-003 sec., with an injection 
angle 36 deg. before top dead centre to 
0-001 sec., with an angle of 10 deg. before 
top dead centre. At three-quarter load the 
fuel injection occupied 0-003 sec. With 
combustion periods as long as 0-016 sec. 
there is a danger that the exhaust valve may 
be opened before combustion is complete if 
the angle of injection advance is small. 

Emphasis may be made that the use of a 
high-cetane fuel—say, over 45—is quite 
different in principle from the use of high- 
octane petrol in modern aircraft. In petrol 
engines the use of high-octane fuel improves 
ignition quality and specific fuel consump- 
tion, and enables much greater power to be 
developed. High-cetane fuel oil effects only 
the smoothness of running. It brings about 
no increase in power; in some cases it even 
prevents the development of the highest 
possible B.H.P., because with an extremely 
short ignition-delay period combustion may 


As a rule, ignition quality is graded by the . 
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take place with incompletely mixed fuel and 
air. 

A chemical test.which gives some indica- 
tion of the ignition quality is the aniline 
point index, but it can be used only for fuels 
from a petroleum base, and is not reliable 
for shale oil, vegetable oils, or doped fuels. 
It consists of the determination of the tem- 
perature. at which equal quantities of freshly 
distilled aniline and the fuel mix to give a 
clear solution. The lower the aniline point, 
the lower the cetane number. 

Viseosity, that old-established standby of 
fuel oil specifications, is of no particular 
value, except under extreme conditions, and 
if the conditions run to extremes of cold, the 
pour point—or the lowest temperature at 
which the oil will flow when chilled under 
certain specified conditions—is more import- 
ant. Viscosity is a measure of the resistance 
to flow; that is, the higher the viscosity 
number, the thicker is the oil. Therefore 
fuels with high viscosity numbers are not 
very suitable for keeping the injection pumps 
of high-speed engines primed, and they tend 
to collect more foreign matter in transit and 
storage. Fuels at the opposite end of the 
scale may give trouble through leakage past 
the parts of the fuel-injection equipment. 
Obviously, viscosity is governed by the tem- 
perature of the fuel, and the standard 
systems (Redwood, Saybolt, &c.) of defining 
viscosity have standard temperatures for the 
comparison of fuels, but these may be very 
different from the temperatures obtaining 
between the fuel service pump and the engine 
cylinders. 

Flash point, another old standard, is of 
no practical importance, unless the fuel 
service and storage tanks are very liable to 
fire risk, and even then not much can be done 
by specifying a flash-point value. The flash- 
point is simply the temperature at which 
the fuel gives off an inflammable vapour when 
tested under certain stipulated conditions, 
and is not to be confused with the spon- 
taneous ignition temperature. 

Asphalt content seems to be of importance 
for all fuels used in high-speed and even 
medium-speed engines of railway types. 
Although asphalt is completely combustible, 
it is not so instantaneously, and requires a 
longer time for its burning than is available 
in engines of the above-named classes. 
Persian light diesel oil has been shown to 
have faults in this direction, and in India a 
changeover from this fuel to Attock light 
diesel oil, from the Rawalpindi field, measur- 
ably improved the engine performance and 
the maintenance work. 

There is a tendency to consider the hard 
asphalt content as a measure of volatility in 
its widest. sense, and also that the Conradson 
carbon test is a measure of the same thing, 
although it has no interdependence with the 
asphalt content; but such views are by no 
means accepted universally. A rider is often 
added to specifications as regards the maxi- 
mum asphalt content being “insoluble in 
petrol,’ but the usual test methods seem to 
be based on the use of pentane or di-ethyl 
ether. 

The Conradson carbon test is intended 
really as an indication of the tendency of a 
fuel to carbonise in the engine cylinder; in 
the test a small weighed sample of the fuel is 
heated in a crucible until all the volatile 
material is burned off. The coke residue is 
then weighed and expressed as a percentage 
of the sample weight. A volatile fuel will 
normally evaporate without leaving a deposit, 
and in this degree therefore the Conradson 
test may be considered as measure of vola- 
tility. Under good combustion conditions it 
is quite possible for a fuel with a high Conrad- 
son value to burn without leaving carbon 





deposits, but in railway engines which run 
at constantly varying loads and speeds this 
immunity is not likely to be found unless 
the fuel has a low Conradson value. Incom- 
bustible material in the fuel is classed as the 
ash content; usually this consists of silica, 
iron oxide, flint, and sand. Generally, a good 
proportion of it is picked up during the 
handling and transport of the fuel. 

A high sulphur content possibly helps to 
produce excessive cylinder wear, but the real 
reason for the appearance of sulphur limits 
in nearly all fuel oil specifications is that put 
forward by Boerlage and Broeze (“ Diesel 
Engines and the World’s Fuel Supply,” 
D.E.U.A., 1938), namely, the presence of 
sulphur would do no good in any case. 

Table VIII gives a number of typical 
specifications, mainly American, used for rail 
traction applications. Few specifications 
include requirements as to distillation range 
characteristics; nevertheless, these are 
important. Fuels which have a high end 
point tend to leave sticky deposits when the 
engine is running at light loads. Fuels that 
have a relatively flat distillation curve leave 
little residue as a rule, and burn well without 
much knocking, and there is no great differ- 
ence between the final boiling point and the 
spontaneous ignition temperature. The main 
use of distillation range values seems to be 
for railways which are close to one or to more 
than one oilfield, and this section of a fuel 
specification is a favourite with American 
railways. Specifying the distillation range 
means the limitation of the fuel to one 
particular type of crude, e.g., Iraq, Caucasus, 
Pennsylvania, and as the suitability of a fuel 
is related only indirectly to the distillation 
range, too close a limitation may result in 
cutting out fuels which are good. 

Attention may be drawn here to what is 
just as much a portion of the engine design as 
of the fuel question, and that is the ability to 
burn economically as to consumption and 
maintenance a wide variety of poorish oils. 
The number of areas producing crude oil 
which can give high-cetane fuels is not large, 
and there seems always the point as to 
whether the supply of such fuels may be 
restricted before the very large numbers of 
high-speed engines which will be needed 
during and after the war have been adapted 
to burn successfully lower grades of fuel oil 
or alternative fuels, such as vegetable oils or 
gases. Normally, fuel is obtained from one 
of the oilfields nearest to the site, and there 
are many areas in the world where quick- 
ignition fuel oils will not be readily available. 





Any engine which is being built in numbers 
sufficient to warrant the appellation 
“standard ”’ (as far as the maker is con- 
cerned) ought to be able to burn successfully 
a wide variety of fuel oils with no more 
change than to the injection nozzles and the 
pistons. It is the indirect-injection type of 
engine which can do this best at the moment 
as far as quick-running models are concerned. 

The customer knows which type of fuel is 
to be used in service, and it is up to him to 
insist that test runs at the maker’s works 
should be made with that particular brand of 
fuel, otherwise the results may be quite 
misleading and may give rise to bad blood. 
Moreover, if it is an engine make new to the 
customer, he should insist on a trial run at full 
load on the test bench followed by fluctuating 
loads and speeds corresponding to some 
particular run on which the completed 
vehicle will be used in traffic; this will 
indicate whether there are likely to be any 
gummy deposits on the piston rings or 
carbonisation round the valves and piston 
crowns. Fuel consumption curves supplied 
to the customer should also be on the basis 
of the oil to be burned in traffic, or the actual 
specific values may be lower, the optimum 
point at a different figure, and even the shape 
of the curve different if a light diesel oil is 
used by the maker for his tests, and a coarser 
and poorer oil by the railway. In the U.S. 
many residual fuels are obtained cheaply over 
wide areas, and though they are not to be 
compared in ignition qualities with light 
high-speed diesel oils, their use is worth 
while, even though the specific consumption 
of most American engines burning them is 
0-43 lb. per brake horsepower-hour or more. 
The prevalence of fuel oils produced by 
hydrogenation in Germany had led before the 
war to the very wide adoption of the pre- 
combustion chamber for railway engines, 
even for export, and even by makers such as 
Maybach and M.A.N., which for years had 
favoured plain combustion chambers and 
direct injection. 

So many operators simply buy a pro- 
prietary brand of fuel oil that emphasis may 
not be out of place that the use of any trade 
name does not ipso facto carry with it any 
guarantee that the fuel is of a certain 
standard, or even that any particular 
standard will be maintained; very often a 
user finds that the standard he—rightly or 
wrongly—expects is not being maintained, 
and there is little consistency in the working 
results he gets over a period of months or 
years. 








The Report on the Severn Barrage Scheme 


No. Il—(Continued from page 166, March 2nd) 


Gross and Net Electrical Energy from the 
Barrage Plant.—In the 1933 report the gross 
energy to be generated at the barrage was 
calculated as 2252 million kilowatt-hours per 
annum. With modern plant and. by other 
adjustments, the Committee expects to 
increase the gross output at the generator 
terminals to 2365 million - kilowatt-hours, 
37 per cent. of which.on a yearly average 
can be absorbed in the daily system peak 
load. For the purpose of the report, the 
system load for the C.E.B. districts south of 
The Wash is assumed to increase at the rate 
of 7 per cent. per annum, and to be of the 
order of 40 per cent. in 1955. 

For reasons which are set out in detail in 
one of the appendices to the report, the gross 
energy will be reduced by an average loss of 





4-4 per cent. during the first fifteen years of 
operation, in addition to 3 per cent. loss in’ 
transmission between the alternators and 
the shore sub-stations and in energy used 
on the works. Thus the energy at the 
sub-stations available for transmission will 
average 2190 million kilowatt-hours per 
annum until, say, 1970, and thereafter will 
be 2294 million kilowatt-hours per annum. 
Sub-Stations and Transmission System.— 
The transformer and transmission losses 
between sub-stations and reception’ points 
are estimated at 3-8 per cent. per annum, 
and the energy available at the latter would 
accordingly be further reduced to an average 
of 2107 million kilowatt-hours per annum 
until 1970 and to 2207 million thereafter. 
This output could, in the opinion of the Com- 
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mittee, be most economically utilised in the | 


following C.E.B. areas :— 


Maximum Transmission 
wer, vol " 
kilowatts. kilovolts 
South-East England and 
East mart ven 3 ee COR OO 2... OD 
Central E. - 200,000 ... ... 220 
South-West England and 
South Wales : suas DOQ0008 ss TOE 


Estimated Capital Cost of Barrage Works 
and Plant——The Committee has prepared 
two estimates of capital costs: One, A, based 
on prices ruling in 1936; and the other, B, 
on assumed present-day prices which show 
an average increase of 65 per cent. on 
estimate A. The total costs include con- 


tingencies, _ engineering charges, cad 
capitalised interest during construction. 
Interest charges on capital expenditure and 
for sinking fund are taken as 3 per cent. per 
annum. 


Severn Barrage 


A 
1936 1944 
pre-war report 
basis. basis. 
. £ £ 
Severn barrage— 
(1) Civil engineering works, 
electrical and mecha- 
nical equipment, with 
allowances for prelimi- 
nary work, land, con- 
tingencies, and engi- 
neering costs... 

(2) Interest on capital dur- 
ing construction at 3 
per cent. per annum 
compound interest ... 


Total cost of barrage... ... £24,454,000 

Transmission system— 

(3) Seb atetions and plant 
m shore, transmission 

limes and receiving 
stations and plant, 
complete with BL 
ome and engineer- 


21,818,000 36,000,000 


2,636,000 4,216,700 


-- £40,216,700 





costa 3,945,000 6, «09,000 
(4) Interest on capital dur- 
ing construction at 3 
per cent. rf annum 
eompound interest ... 


241,000 390,000 


£6,790,000 





Total cost of transmission £4,186,000 





Total cost of eiccagee: 
scheme s+» +++ £28,640,000 ... £47,006,700 


It is of interest to compare these figures 
with the estimates in the 1933 Committee’s 
report. That Committee arrived at a-figure 
of £38,500,000 as the basis of its balance 
sheet, which included the barrage, the 
secondary storage scheme, transmission lines, 
and interest charges during construction. 
But the 1933 Committee excluded from con- 
_ sideration, in calculating the economic results 
of its proposals, the ancillary works pro- 
posed, including approximately £2,000,000 
for the roadway across the barrage, a little 
under £2,500,000 for a main line railway 
crossing, and just under £4,000,000 for locks 
for the ancillary works and other naviga- 
tional works, The addition of interest 
charges brought the combined estimate to 
£12,000,000. In order to compare the estimates 
of the two Committees something like 
£5,000,000 must be added to the £38,500,000 
for locks and navigation works, making 
£43,500,000, comparable with the 1944 Com- 
mittee’s pre-war estimate of £28,640,000. 

Annual Capital Charges and Working Costs. 
—The following periods of repayment of 
capital expenditure are assumed in estimating 
annual charges :— 





Years. 
(a) Per t civil engi ing works ... 80 
(6) Water turbines, generators, rs, and general 
power station plant and cables ... 35 
(ce) ‘Trensformers and ———— a 
(d) Transmission lines Se pie) BE 


The estimates of operating ecehe, based on 
the B estimate, are £350,000 per annum for 
the barrage generating plant and £100,000 
per annum for the sub-stations and trans- 
mission, both inclusive of local rates. The 
Committee finds itself in some difficulty 
in making an estimate of the provision to be 


made in the annual charges for local] rates on 
the barrage and plant and have allowed a 
sum of £100,000, which is included in the 
total of £350,000. The estimates of operating 
costs are also inclusive of the expected 
expenditure on dredging above the barrage, 
administration and all the usual maintenance 
and re charges. 

The following table sets out the estimated 
total annual charges and working costs on the 


whole of the works, including transmission. 
A B 

Pre- 1944 

war report 

basis. basis. 
£ £ 


Interest on capital at 3 aad 





cent. 859,200 £1,410,201 

Sinking fund at 3 per cent. 316,100 555,038 
Working costs and local 

rates ink? See Th WEr gos 360,000 450,000 

£1,535,300 aS,016, 239 

Estimated capital cost ... &: 28, 640, 000 = £47, 006, 700 





Annual costs expressed as 
percentage of capital cost 5-36 wie 5-14 


The estimate A may be compared with that 
in the 1933 report, which showed an annual 
cost of £1,623,869, or 6-38 per cent., on a 
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of 1-046 lb. per kilowatt-hour, the average 
cost of.coal delivered to coal-fired station 
bunkers would have to be 37s. 6d. a ton to 
justify the figure of 0-209d. per kilowatt. 
hour (in the B 1944 estimate) on economic 


grounds. The corresponding coal price 
kWh Cost in pence per 
per kWh. 7 
Outputs at the different annum, A. B. 
points. Million. 1936 1944 


is. basis, 

Maximum at barrage ... 2365 ... 0-124 ... 0-193 
1. Average for first fifteen 
years from 1955 
with restriction ‘of 


output :— 
At barrage sub-stations 2190 ... 0-134 ... 0-209 
At reception points ee 2107 ... 0-276 ... 0-978 
. Without restriction of 

output :— 
At barrage sub-stations 2294 ... 0-128 ... 0-199 
At reception points ... 2207 .:. 0-167 0-262 


which would justify the cost of 0-275d. per 


939 | kilowatt-hour at reception points is 49s. 1d. 


per ton, If it were found possible to allocate 
the cost of the transmission system in part 
to other uses, the relative price of coal 
referred to above would be correspondingly 
reduced. If the restriction were not imposed 








and if, say, one-half only of the transmission 
costs were debited to the barrage account the 
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FIG. 3—ESTIMATED COAL CONSUMPTION OF POWER STATIONS 


capital expenditure of nearly £25,500,000. 
The interest rate assumed for the 1933 report 
estimate was 4-per cent. per annum. 

Coal Saving Due to the Use of Tidal Energy. 
—Thp saving is the difference between the 
coal consumed in the coal-fired stations with 
and without the electricity which the barrage 
could supply. The appendix (No. VI) to the 
report, for which Mr. Donkin is responsible, 
sets out in considerable detail the considera- 
tions relative to coal consumption and 
saving on which the Committee bases its 
conclusions. These are that the average 
annual saving in coal for the first fifteen 
years of operation is estimated at 1-046 lb. 
per kilowatt-hour delivered, which repre- 
sents a total saving of 985,000 tons per annum 
throughout this period. Any estimate of the 
saving in the following sixty-five years of the 
eighty-year period of amortisation of the civil 
engineering work cannot accurately be foretold. 
Economic Value of the Severn Barrage.— 
The all-in costs of the electrical energy that 
would be available from the barrage are set 
out in the table below. 

In the 1933 report the cost per unit of 
intermittent electrical energy at the barrage 
without transmission was given as 0- 176d. 
per kilowatt-hour. This may be compared 
with the figure of 0-128d. in the foregoing 








table. With coal saved at the average rate 


corresponding limiting cost of coal would 
fall, for current delivered to reception points, 
to 4ls. The average price of coal delivered 
to bunkers of power stations in Southern 
England is estimated in August, 1944, to 
have been 42s. 2d. a ton. The Committee 
envisages an average price of coal during the 
fifteen-year period from 1955 as not less than 
49s. ld. per ton delivered to bunkers. It 
concludes this section of the report with the 
following :—~‘‘ A characteristic feature of any 
hydro-electric scheme is that once the capital 
cost is known, the cost of power is determined 
for the life of the scheme.”’ 

Materials —Estimates of the total quan- 
tities of principal materials required for the 
works are given as follows :— 


Cement . 
Quarried stone, crushed stone or 
gravel and sand, all obtained 


565,000 tons 


locally... 4,240,000 tons 
Granite ...  .. 272,000 cubic feet 
Jron and steel i inc sivil enginoering 

works .. ge 71,600 tons 
Plant : 

Structural steel i> 35,000 tons 

Cast iron and cast steel . 45,000 tons 

Alloy steel Pe 9000 tons 

Copper 5000 tons 
Transmission : 

Structural steel.. .» «+ 100,000 tons 

Alloy _ steel, copper, and 

aluminium ... 6000 tons 


Labour.—The probable “labour require- 
ments for the whole scheme are as set out 
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in the table below. Direct labour represents 
men employed on the site, and indirect those 
employed elsewhere on the production of 
plant and material. The Committee is of 
opinion that the works could be completed 
within a period of eight years. If begun in 
1947 it would permit the barrage and plant 
to be put into operation in 1955, but some 
energy might be available earlier. 


Labour 
Year. Direct. . Indirect. Total. 
T 2.0 850 ... 1,300 ... 2,150 
® Jax ee eee 4,700 ... 6,350 
Se 3,300 7,500... 10,800 
as 5,500 8,500 ... 14,000 
Ae 8,000 9,500 17,500 
ae 7,500 8,000 15,500 
5 Sah? 5,500 7,500 13,000 
a. 4,260 3,280 7,540 
Average ... 4,570 ... 6,285 _ ... 10,855 


“Transmission is not included in the above 
figures. It is estimated that for a period of 
five years (fourth to eighth year), an average 
of 725 men will be employed directly and 670 
men indirectly on transmission work, making 
a total of 1395 men, with a maximum in any 
year of 2500. 





See also 
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“The total average figures of barrage plant 
and transmission are as follows :— 


Direct. Indirect. Total 
Average ... 5,023... 6,704 - 11,727 


Tidal Model: Effect of Scheme on Other 
Interests —In view of the opposition to the 
barrage project which may still be expected 
from port authorities in the Bristol Channel 
below the barrage, Avonmouth and Newport 
in particular, we quote in full the section of 
the report in which reference is made to the 
problem presented by the possible interfer- 
ence with the régime of the Severn Estuary : 

“The effect of the barrage on the river 
flow conditions above and below it was dealt 
with comprehensively in Professor Gibson’s 
reports of 1929 and 1932. On balance, there 
would be an improvement in conditions above 
the barrage, and adequate provision has been 
made in the present scheme for meeting the 
requirements of the fishing industry. Below 
the dam, those responsible for the ports still 
fear that the alteration in the tidal flow may 
adversely affect their interests. They are not 
satisfied with the results of Professor Gibson’s 
studies on the tidal model. 

“Should it be decided to proceed with the 
scheme it would be desirable to construct a 
new tidal model and to give the dock autho- 
rities the opportunity of being represented on 
a committee of hydraulic experts who would 
supervise the construction and operation of 
the new model. 

“ Some of the matters to be studied are :— 

(a) The effect of siting the locks in the 


AVERAGE RUNNING 
OF COAL 


SENT OUT OF STATIONS WHOSE 
OUTPUT IS REPLACED BY THE 
BARRAGE OUTPUT 


(b) Silt deposit and erosion with the lay- 
out of the barrage now proposed. The 
modifications appear likely to improve 
rather than otherwise the results obtained 
with the first model. 

(c) Tidal currents in relation to the pro- 
posed temporary works and methods of 
construction.” 

General.—The barrage scheme can, in the 
opinion of the Committee, be economically 
justified under the conditions assumed as the 
basis of estimate B. “It may, however, be 
expected that the actual cost of the work 
will be somewhat lower than this estimate, 
but the extent of this reduction cannot be 
predicted. The high costs taken in estimate 
B are largely due to the plant, and as this 
has a much shorter amortisation period than 
the civil engineering works, the total annual 
capital charges on estimate B are conse- 
quently increased more thah in direct pro- 
portion to the increase in total capital cost.” 

In regard to the future, attention is called 
to two trends, first, the gradual rise in the 
price of coal, and, secondly, the increasing 
efficiency of thérmal electricity generating 
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of any reduction in the sinking fund charges. 
“In view of the rapid expansion of the 
supply and demand of electricity in the 
country, intermittent and variable energy 
from the Severn barrage can be used in con- 
junction with existing and new coal-fired 
power stations connected to the grid system, 
and the need for storage of energy no longer 
arises.” 

The report concludes with the following 
paragraph :— 

“The barrage scheme is practicable from 
the engineering point of view and it can -be 
economically justified under the conditions 
stated. Before arriving at a decision to 
proceed with the construction of a scheme of 
this magnitude, many considerations, other 
than technical, arise, which are outside our 
terms of reference.” Such considerations 
include the advantage of providing a large 
measure of post-war employment spread over 
a period of eight years and the desirability 
of conserving the national reserves of coal. 
The barrage scheme is shown to be practicable 
from the engineering point of view, and is 
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stations. “The first increases while the 
second reduces the future value of the 
barrage scheme, but against this latter may 
be set two factors; one, the effect of the 
sinking fund which at the end of the eighty 
years’ period reduces the cost of energy to 
less than one-half; and the other is that the 
physical limit of improvement in efficiency 
of the generation of electricity by thermal 
processes may not be so closely reached as 
has been allowed for in our estimates.” The 
Committee points out that the large water- 
wheel alternators are not likely to become 
obsolescent in thirty-five years, the amortisa- 
tion period adopted; that increased post- 
war use of off-peak energy should help to make 
intermittent tidal energy more acceptable ; 
that special industrial processes to use such 
energy may bedeveloped, and that the possible 
development of district heating may provide 
a means for the direct use of tidal energy 
combined with heat storage. Furthermore, 
the capital charges on the cost of transmission, 
now wholly debited to the barrage scheme, 
may possibly be shared in future, if new coal- 
fired generating stations were constructed in 
the South Wales area which could be used 
intermittently with the barrage. 
Summarising its consideration of the 
problem of relative costs of the two types of 
generating stations, the Committee’s view is 
that the cost of electrical energy from high- 
efficiency thermal stations may tend to 
increase in the future, whilst the cost of elec- 
trical energy from the barrage will remain 





suggested alternative position. 





constant, or even be reduced in consequence 





the conditions assumed by the Committee. 
The modifications of the 1933 scheme which 
are now proposed vastly improve the econo- 
mics of the barrage project, and may induce 
H.M. Government favourably to consider its 
approval as a worth-while post-war work, 
which will afford employment on a large scale 
for a number of years. 

Below we print that part of the appendix 
to the report which refers to the diagrams. 

“ Fig. 3 shows the coal consumption per 
kilowatt-hour sent out of the average and 
best stations of Britain, based on records of 
the Electricity Commission and the Central 
Electricity Board up to 1938. The curves on 
Fig. 3 are extended to future years in con- 
formity with past records and the known 
limits of physical possibility. The limits of 
thermal efficiency of straight steam condens- 
ing stations are taken as 38 per cent. and 
40 per cent. for the average and best stations 
respectively. The average efficiency of all 
stations is shown, including those with new 
and improved thermal cycles. Figs. 3, 4, 
and 5 extend the curves beyond the range of 
accurate prediction, which comes to an end 
in 1970. By then all the new stations which 
are now being designed will be obsolete. 
After 1970 the curves only illustrate con- 
tinued improvement at a rate which, in 1944, 
appears to be consistent with present tend- 
encies. It has been assumed that the tend- 
ency of the price of coal to increase in 
future will stimulate the industry to design 
and produce generating plant with higher 
efficiencies, 
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The Distant Reading Gyro-Magnetic 


Compass 


No. I1—(Continued from page 179, March 2nd) 


ELECTRICAL TRANSMISSION SYSTEM 


NDICATIONS of the displacement of the 

inner fiame are transmitted to the repeater 
compasses by means of a three-wire transmis- 
sion system, comprising a transmitter in the 
master compass and a series of separate three- 
phase synchronous induction motors, situated 
one in each repeater compass. The transmitter 
is shown in detail in Fig. 7, and its function is 
seen schematically in Fig. 8. It consists of three 
three-way plate switches, each comprising two 
outer and one middle contact leaves. The 
middle leaf is free to move and can assume one 
of three attitudes, i.e., it can contact either of 
the two outer leaves or remain neutral in the 
central position. These attitudes are controlled 
by the movements of three excentric cams, 
mounted on a shaft, gear driven by an electric 
motor in such a manner that the sense of trans- 
mission through the cams is changed simul- 
taneously and in the same direction as the 





cam attitudes. In the course of one revolution 
of the cam there are twelve different combina- 
tions, namely :— 


cards is equal to and synchronised with that in 
the master unit. : 


VARIATION SETTING CORRECTOR 


The earth’s magnetic field differs in several 
respects from that of an ordinary magnet. In 
the first place, the points of maximum strength 
are not actually at the magnetic poles, but at 
two places adjacent to them; secondly, ‘he 
position of the magnetic poles themselves is 
undergoing constant change; finally, the 
magnetic field is not symmetrical, its direction 
varying continually in relation to the true 
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The combination of these separate characters 
and the periodic changes in each combination 
during the course of a single revolution of the 
cam form impulses transmitted to the repeater 
motors. Since each combination is different, 
the resultant field at the stators results in a 
revolving magnetic field. , 

The rotors, Fig. 9, are made either of lami- 
nated soft iron or a permanent magnet alloy, 
and consequently align themselves synchron- 
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FiG. 7—ELECTRIC TRANSMITTER 


movements of the inner frame previously 
referred to. The three outer leaves are con- 
nected to the positive aircraft supply, the three 
inner leaves to the negative supply, the three 
middle leaves are connected to the three stator 
windings in the repeater compasses. 

The contour of each cam is made up of three 
radii at angular intervals of 30 deg., 150 deg., 
30 deg., and 150 deg., and each cam is set at 
120 deg. in relation to the other two. It 
follows therefore that a positive or negative 
supply or no potential can be transmitted to 
each of the three stator windings in all repeater 
compasses depending on the sequence of the 





ously with the revolving field. Twelve changes 
in the combination produce one revolution of 
the rotor, and therefore each impulse is equi- 
valent to a step of 30 deg. of the rotor. The 
drive between the inner frame and the cam 
spindle is transmitted through gearing, the 
ratio of which is such that the spindle revolves 
sixty times for each revolution of the inner 
frame. This reduction means that each revolu- 
tion of the cam corresponds to 6 deg. displace- 
ment and each impulse to 4 deg. displacement 
of the inner frame. A similar gear in the reverse 
ratio arranged in each of the repeater motors 
insures that movement of the repeater compass 
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3 CAM TYPE TRANSMITTER 


meridian. A freely suspended compass, if 
undisturbed by other magnetic influence, aligns 
itself: with the earth’s field, 7.e., along the 
magnetic meridian. There is always an angular 
displacement between this and the true geo- 
graphic meridian due to the above causes. ‘This 
is known as variation, and is of great importance 
to the navigator when working out accurate 
measurements and course. Its value varies at 
different places from 40 deg. westerly to 30 deg. 
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FiG. 8&—-DIAGRAM OF ELECTRIC TRANSMITTER 


easterly, and is constantly undergoing change, 
even at the same place. In consequence, if the 
navigator is ever to reach his correct target, and 
not some other entirely different and unsus- 
pected destination, all compass readings must 
be converted to true directions by applying the 
local variation as plotted in the form ofisogonals 
on maps and charts, and as recorded on the 
compass roses of maps with a statement of its 
annual rate of change. 

In all ordinary compasses, magnetic readings 
(which include deviation as well as variation) 
are converted to true directions by means of 
calculations consisting of the algebraic sum of 
variation and deviation. In the D.R. compass, 
variation is automatically and instantaneously 
applied by means of the variation corrector, 
the function of which is to increase or decrease 
readings of the repeater compasses by a given 
number of degrees relatively to simultaneous 
readings in the master unit. The variation 
corrector, Figs. 4 ante and 10, in effect, com- 
prises a repeater motor fitted underneath the 
case, and a generator by which an independent 
set of impulses is transmitted to the repeater 
motors, as shown diagrammatically in Fig. 11. 
To apply variation it is only necessary for the 
navigator to set the control knob until the 
local variation (E. or W.) is indicated on the 
graduated scale in the variation corrector. The 
corrected impulses are then immediately trans- 
mitted to the repeater compasses. 

A drive coupled to the variation corrector 
motor spindle rotates an excentric cam in the 
centre of six pairs of radially mounted spring 
contacts, in such a manner that each impulse 
received by the repeater motor causes the cam 
to rotate 30 deg. either to right or to left, 





FiG. 9—REPEATER MOTOR 


according to the sense of the impulse received 
from the master unit. A pin on each of the 
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outer spring contacts engages, in turn, with 
the excentric cam, so that each pair of contacts 
is made to open and close in cyclic order. 
Diametrically opposite pairs of spring contacts 
are connected together and the resultant three 
sets are connected to the three phases of the 
repeater compasses. The 24-volt D.C. positive 
and negative supply is connected to alternate 
outer spring contacts, and the three-phase 
supply from the master unit transmitter is 
taken direct to the variation corrector repeater 
motor, as shown in Fig. 11. 

The knob shown in Fig. 4 ante is connected 
to the graduated scale through gearing, the 
ratio of which is such that each 30 deg. division 
of the former represents 4 deg. variation East 
or West on the scale. The base to which the 
six pairs of spring contacts are attached is also 
connected through gearing to the knob in such 
a manner that movement of the latter through 
one division rotates the spring contacts 30 deg. 
round the excentric cam—that is, to the next 
position. The setting knob therefore advances 

















FIG. 10—VARIATION SETTING CORRECTOR 


or retards the impulses transmitted by the 
variation corrector to the repeater compasses 
relatively to those received from the master 
unit at the rate of one attitude in either sense 
for each division of the knob. 

The effect of applying variation is shown 
schematically in Fig. 11, where the variation 
corrector is set at zero in view a and at 4 deg. 
variation East in view 6. It is assumed that 
the same reading is being transmitted in both 
cases by the master unit. In view a the position 
of the cam is such that spring contacts a, e, f 
are closed and b, c,d are open. In consequence, 
& positive supply is transmitted to phases I 
and II of the repeater compasses through 
switches @ and e respectively, and a negative 
supply to phase III through switch f. This is 
seen to be the first impulse listed in the table 
given above, and is the same as that trans- 
mitted by the master unit, so that the impulses 
generated by the variation corrector are the 
same as those received by it from the master 
unit. The repeater cards consequently indicate 
the same reading as on the scale in the master 
unit. In view 6 the effect of applying } deg. 
variation East has been to rotate the spring 
contacts 30 deg. to the right. The excentric 
cam remains unchanged, since the reading trans- 


mitted by the master unit is still the same. It 
is now found that the attitude of all the switches 
is unchanged excepting e, which has opened. 
The positive supply to phase I continues through 
switch a and the negative supply to phase III 
through switch f, but there is now no potential 
on phase II, as switches 6 and ¢ are both open. 
This is found to be equivalent to the second 
impulse’ in the table ; in other words, all the 
repeater compass motors are now advanced 
30 deg. relatively to the master unit, and the 
repeater cards indicate 4 deg. more than the 
miaster unit scale. 

Any greater variation (either E. or W.) is 
applied by setting the knob to the appropriate 
amount in the right’ direction, each graduation 
being equivalent to 4 deg. variation. 

When the D.R. compass is in operation, the 
spring contact assembly is liable to movement 
in two directions simultaneously—first, the 
variation corrector motor causes the excentric 
cam to rotate, and, secondly, the spring contacts 
may themselves be moved by the setting knob. 
Both movements are relative to the fixed base 
of the variation corrector, to which the external 
electrical connections are fixed. A slip-ring 
assembly mounted on the base provides a 
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flexible connection with brushes mounted on 
each of the spring contact assemblies. The 
three upper rings are connected to the phases 
of the repeater compass motors and the lower 
two to the positive and negative aircraft supply. 

If the setting knob of the variation corrector 
were to be turned when the D.R. compass is 
not in use, it would result in desynchronisation 
of the readings in the repeater compasses with 
that in the master unit. To prevent this, a 
magnetic clutch, enclosed in the setting knob, 
ensures that the spring contact assembly cannot 
be rotated when the D.R. compass is not 
switched on. 

The D.R. compass imposes very little responsi- 
bility on the pilot or air navigator. It is con- 
trolled by two switches generally mounted on 
the pilot’s dashboard. The first switch is 
marked ‘‘ Off’? and “‘On” and controls the 
aircraft 24-volt D.C. supply ; the other switch 
is marked ‘“ Normal” and “ Setting,” and is 
used only before flights. Its purpose is as 
follows :—When the D.R. compass is first 
switched on, the gyroscopic axis may not be 
set relative to the magnetic element. When 
first switched on therefore the magnetic element 
contact, instead of being located centrally over 
the insulated strip, is clamped each time on the 
same segment, causing the gyroscope to precess 
in one direction only until the correct relation- 
ship is established with the compass magnet. 







happened to be 170 deg. out of alignment when 
switched on, the running-up process would take 
over 35 min., a situation quite intolerable under 
modern Service conditions, where aircraft must 
be airborne in a few moments. The setting 
switch reduces this time to approximately 
3 min. Its function is to short-circuit resist- 
ances normally in series with each of the pot- 
magnets, thus increasing the rate of precession | 
from 5 deg. to 50 deg. per minute. The switch 
is restored to ‘‘ Normal’ as soon as the direc- 
tion of rotation of the repeater cards reverses 
and remains in that position throughout the 
flight. The D.R. compass is only switched 
off after landing when the aircraft has come 
to rest. 

The master unit functions correctly with 
angles of bank or pitch up to 75 deg., but 
will be deranged temporarily if this value is 
exceeded. It is considerably greater than the 
maximum permissible under normal conditions 
of flight, however, and should therefore only be 
encountered in cases of extreme emergency or 
during violent evasive action. Should it occur, 
the accuracy of the compass can be restored 
by switching over to the “‘ Setting ”’ position for 
about 5 min. or until the repeater compasses 
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FIG. 11—DIAGRAM OF VARIATION SETTING CORRECTOR 


oscillate slowly about a constant heading. 

It is not generally appreciated that an air- 
craft, in taking off or landing, imposes enormous 
strain upon its component instruments as well 
as upon its mechanical structure. One would 
even hesitate to subject a wrist watch to the 
terrific jar involved when a lame bomber makes 
a forced landing with its undercarriage controls 
shot to pieces or even when an aeroplane is 
normally catapulted from or lands on an air- 
craft carrier. That the D.R. compass with- 
stands the worst possible treatment is due to its 
shockproof suspension. It is suspended by 
means of a bolt attached to a bracket, which is 
connected to the compass case through four 
anti-vibration dashpots. The master unit has 
a freedom of movement of +18 deg. in pitch 
and +10 deg. in roll. 

To complete the story of the D.R. compass 
some reference should be made to the automatic 
bomb sight. Some of the secrets of the “little 
black box ” have already been disclosed. This, 
to give it its correct name, is the automatic 
computer which, in its own way, has done as 
much to revolutionise heavy bomber technique 
as the D.R. compass. Its function is to deter- 
mine the precise moment of release of a bomb, 
so that it will pin-point the-target. With the 
exception of five manual settings, which may be 
carried out during the bombing run, it is 
entirely automatic in action. The manual 
settings consist of wind speed and direction, 





The normal rate of precession is only 5 deg. or 








6 deg. per minute, so that, if the inner frame 





terminal velocity of the bomb and height of 
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target above sea level; the fifth setting con- 
sists of levelling the bomb sight. The remain- 
ing factors which have to be taken into account 
when ¢eleasing the bombs consist of the height 
and air speed at which the aircraft is flying, its 
angle of glide or climb, as the case may be, and 
its course. These are measured by means of 
suitable instruments incorporated in the com- 
puter unit, and are there converted into appro- 
priate movements of the sighting head. The 
course is fed into the computer unit from the 
D.R. compass. A repeater motor is, in fact, 
incorporated in the computer unit and functions 
in exactly the same manner as the repeaters 
already described, only differing to the extent 
that, as greater power is required to feed course 
into the computer, the motor is itself larger 
and takes more power than those in the 
compasses. 

The D.R. compass is also employed to control 
the automatic pilot and certain radio equipment 
still on the secret list. 





We learn that Ferranti, Ltd., also have been 
engaged on the manufacture of the compass. 
They were asked to undertake its production in 
1941, and using their own plant and equip- 
ment and their own skilled workers, turned out 
the first instrument within twelve months of 
the placing of the contract. Since then they 
have produced many thousands. 








Outline Plan for Merseyside 


In February, 1943, Mr. Longstreth Thompson 
was commissioned by the Minister of Town 
and Country Planning to prepare, in consulta- 
tion with a Technical Committee of the Mersey- 
side Advisory Joint Planning Committee, an 
Outline Plan for Merseyside. Mr. C. H. James 
was associated with him as architectural 
adviser. The Plan, published last Monday,* 
is the outcome of that commission. It repre- 
sents the views of Mr. Longstreth Thompson as 
an independent consultant. The local autho- 
rities directly concerned (as distinct from their 


technical officers, to whose “ unstinted help ” | big factories, each with 1000 or more employees. 
the report pays tribute) have not yet had an| The location of industry in Central Merseyside 
opportunity of studying his recommendations. | reflects the degree to which the various indus- 
Neither the Ministry of Town and Country] tries are dependent on the port. Shipbuilding 
Planning nor the other interested Departments | and repairing industries directly concerned with 
shipping, and those using a high proportion of 
imported raw material, occupy sites in the 
dockside and waterfront zones. Constructional 
engineering, newsprint manufacture, and indus- 
tries derivative from the primary industries are 
also located in this zone. Many of the secondary 
industries occupy sites on the outskirts of Bootle 
and Liverpool, where they have congregated in 


miles, extending from the borders of Preston |™0re or less compact groups. These industrial 
areas are, on the whole, well placed for trans- 


have yet reviewed them. 


EXTENT OF THE REGION 


The region covered by the Plan includes the 
central group of Merseyside towns and the 
adjacent areas of Lancashire and Cheshire, 
whose common interests are focused upon the 
Port of Liverpool. The area covers 450 square 


to the borders of Chester, and from the estuary 
of the Dee and the Lancashire coast to a line 
running 5 miles westward of Warrington, Wigan, 
Chorley, and Preston. Twenty-four local autho- 
rities (fifteen in Lancashire and nine in Cheshire) 
are included. The purpose of the Plan is to 
formulate a co-ordinated policy for the future 
development of the communities in Merseyside. 
Its main objectives are to secure the best 
possible living conditions for the inhabitants 
and the best possible working conditions for the 
port, industry, and agriculture upon which the 
prosperity of the region and the livelihood of its 
inhabitants depend. The function of the Plan 
is to provide a strategic framework within 
which the tactical operations of local planning 
can be carried out by each authority to satisfy 
its own particular requirements in general 
harmony with a definite regional policy. 

We summarise below those features of the 
document likely to be of interest to engineers. 


Port AREA AND CENTRAL MERSEYSIDE 


The extensive and highly complex organism 
of Merseyside owes its existence to and is 
primarily dependent upon its function as a port 
and the maintenance of this function is of vital 
importance. The Port of Liverpool is the 
second greatest port in the United Kingdom, 





and in 1938 its import trade was £162 million 
and export trade £139 million. The greater 
part of the port traffic is on the Liverpool side, 
and is likely to remain on that side, owing to its 
more favourable position in respect to communi- 
cations with the main industrial centres, but 
development of the export trade of the Birken- 
head docks would be advantageous from the 
regional no less than from the local standpoint. 
In the present circumstances no long-term 
estimate of the future requirements of the port 
can be made. There should, however, be pro- 
vision in the planning scheme for an extension 
of the dock system which may become a neces- 
sity at a later date. This extension would be 
immediately north of the Gladstone docks, and 
it is recommended that the foreshore and land 
extending back to Crosby Road South for a 
distance of about 4} mile beyond Gladstone 
docks should be treated as a reserve port area. 

The programme of modernisation, which is 
the policy of the Mersey Docks and Harbour 
Board, requires an immediate extension of the 
“port area’’ to provide space for roadways, 
railway sidings, and warehouses. It is recom- 
mended that a strip of land behind the North 
docks, already largely occupied by warehouses 
and marshalling yards, should become part of 
the ‘“‘port area.” The proposed replanning 
entails the reaccommodation elsewhere of the 
small population resident there, and the alloca- 
tion of land for the industry displaced. Pro- 
vision for the latter is made in a proposed 
industrial zone adjoining the new “ port area.” 
Any appreciable extension behind Liverpool 
South docks does not appear to be feasible. 
In the case of the Birkenhead docks, the exist- 
ing “port area”’ is sufficient to allow for any 
probable expansion. 


INDUSTRIAL AREAS 


The outstanding characteristic of the indus- 
tries in central Merseyside is that the bulk of 
them are dependent on the port, and are there- 
fore firmly anchored to their present location. 
Central Merseyside has a different industrial 
structure from the country as a whole. It has 
a relatively small share of small and medium- 
size factories, and a relatively large share of 


Expansion of such industries in Merseyside js 
essential from the local standpoint, and should 
form part of a national policy. It is of the first 
importance to make suitable provision of siteg 
for this type of industry. Two main require. 
ments to be met are adequate area and suitable 
location. 

It is not possible to make an accurate forecast, 
but it is estimated it will be necessary to pro. 
vide new industry to employ 100,000 people, 
The amount of space required is taken on a 
rough average to be 1 acre for every forty 
employees, and on this basis 2500 acres will be 
needed. An additional 375 acres will be 
required for canteens, clinics, and open space 
for lunchtime recreation. Many of the existing 
industries are cramped for room, and provision 
should be made for the removal of 25 per cent. 
of the industry located in the congested districts 
of Central Liverpool. For this purpose, 260 
acres will be needed. A further 410 acres should 
be allocated for the better accommodation of 
existing industries in established industrial 
areas outside the central area of Liverpool, 
The total estimate of additional industrial area 
required for Central Merseyside is 3545 acres. 

Provision has been made for the expansion of 
the port industries near the docks and for the 
extension of other industrial areas. For the 
new “light industries,” compact “ industrial 
estates ’ are proposed on the outskirts, where, 
with their complementary residential areas, 
they can be planned as largely self-contained 
communities, but with convenient access to the 
residential areas in other parts of Central 
Merseyside. The desirability of reducing daily 
travel to and from work has been kept in mind, 
and, so far as possible, the distribution of the 
industrial areas has been proportioned to the 
need for employment in each locality. The areas 
selected are described. 


URBAN DEVELOPMENT ZONES 


On the assumption that the population in 
Central Merseyside has very nearly reached its 
maximum, the prime object is to ensure satis- 
factory living conditions for the existing popu- 
lation. The inner districts of Liverpool and to a 
lesser extent those of Bootle, Birkenhead, and 


port, and in relation to residential areas ; some 
of the older ones are fully occupied to the point 
of congestion. 


New INDUSTRIES 


ponderance of unskilled male employment. 
Both of these factors indicate a lack of indus- 
trial balance. Thirdly, it is improbable, even 


The new industries should be of kinds employ- 
ing skilled men, and women and juveniles. 
These requirements are best satisfied by light 





* H.M. Stationery Office, price 7s. 6d. 


Wallasey are very overcrowded and contain a 
high proportion of slums and obsolete dwellings. 
It is estimated by the city architect that in 
Liverpool alone 71,000 dwellings will have to be 
replaced on a 25-year programme. The adop- 
tion of up-to-date standards will mean that it 
will be impossible to reaccommodate the whole 
population upon the old sites or within the 
present boundaries of the built-up areas. There 
will be a considerable “ overspill,” and the 
redistribution of this “‘ overspill” in definite 
commuhities suitably placed in relation to the 
city centre, the docks, and the industrial areas, 
and without encroachment on valuable agricul- 
tural land, is therefore the basic consideration 
of urban zoning in Merseyside. 


THE RurAL AREA 
Outside the “urban fence” practically the 


whole of the Merseyside region is good agri- 
cultural land, and much of it is first class. The 
Three main conclusions are drawn from| West Lancashire rural district, with Ormskirk 
surveys of industry and employment made by | as its geographical centre and market town, is 
the Social Science Department of the University |one of the most fertile and most intensively 
of Liverpool. First, there is, under normal con- | cultivated districts in England. If a prosperous 
ditions, too high a proportion of available} agriculture is to be an essential part of our 
employment directly concerned either with the|national economy, the conservation of good 
port or its shipping, or with industry dependent | agricultural land must be an essential part of 
on imported raw materials or on overseas} town and country planning, and nowhere is it 
markets. Secondly, there is too great a pre-|more essential than in Merseyside. 


CoasTaL RESERVATION 
The main reservations along the coastline 


under favourable economic conditions, that the | are designed to preserve as much as possible of 
existing industries will be able to provide| the coastal fringe in its natural state, to provide 
employment for all the insured workers in| public access to the sea shore and to protect, as 
Central Merseyside. Quite apart from lack of | Nature reserves, areas of botanical or zoological 
balance in make-up, there is an absolute|importance. The question of coastal erosion 
deficiency of industry in proportion to the size|and accretion and the drainage of the hinter- 
of population. The outstanding need is for the | land should be investigated on a regional basis. 
introduction of new industries independent of | Any protective works undertaken should be 
the port and of the fluctuations of foreign trade. | designed to fit in with the landscape. 


Roaps 
Proposals for the development of new reads 





industries manufacturing consumption goods. | in the area are made, but a proposal, which has 
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received much publicity, for a road across the 
Dee estuary is considered impracticable. 


Rarways 

The main rail requirements are improved 
facilities for dealing with traffic at the docks ; 
provision for dealing with goods traffic in con- 
nection with the proposed, new industrial areas ; 
and development of the suburban passenger 
services. ee 

Plans for the docks have been prepared by 
the railway companies in consultation with the 
Mersey Docks and Harbour Board. All the 
proposed new industrial areas have been located 
on existing railways, and provision for dealing 
with the goods traffic is mainly a question of 
traffic capacity, which it is understood, presents 
no difficulties. Proposed urban development 
areas have also been located in close relation- 
ship with the existing railway system. Dis- 
persal and regrouping of the population will 
largely depend upon a good passenger service, 
and the electrification of some lines is recom- 
mended. Serious consideration should be given 
to the feasibility of constructing in Liverpool 
an underground railway linking the main line 
termini with the Mersey railway. These 
suggestions have been brought to the notice of 
the Inter-Railway Committee, which has the 
railway position in the region under review, and 
will be taken into consideration in the post-war 
development scheme which is being prepared. 
While the railways were quite prepared to render 
all the assistance they could, they would be 
bound to require some form of protection for the 
capital they would have to expend. This means, 
in effect, a properly co-ordinated system of 
public transport throughout the region. 


AIRPORTS 

It seems probable that there will be con- 
siderable development of long-distance inter- 
continental air services for which in Great 
Britain only a very few large airports will be 
required. Merseyside has a strong claim to be 
one of these. It is part of the group of large 
manufacturing towns concentrated in the 
North Midlands, with which it has good rail and 
road communications ; itis outside the fog 
belt ; it has the second largest port in England ; 
and it has the facility for establishing a sea- 
plane base, should this be necessary. 


Water SuPPLY AND SEWERAGE 


The water supply position is regarded as 
satisfactory, but up to a few years ago there 
were at least thirty-three sewage disposal werks 
in the Merseyside region, varying from large 
works giving full treatment to a small collection 
of sewage tanks. The desirability and prac- 
ticability of substituting a regional drainage 
systern for these existing works merits investi- 
gation. 

Givine Errect TO THE PLAN 

The Outline Plan is essentially a regional plan. 
It is designed to satisfy the collective require- 
ments of the communities that together con- 
stitute Merseyside, and it will need their collec- 
tive endeavour to give it effect. The best 
course to follow would be for the constituent 
authorities to set up a Joint Executive Com- 
mittee to make a statutory regional plan on the 
lines of the Outline Plan submitted. By this 
means the main structure of the plan would be 
settled jointly and its subsequent observance 
secured, while the detailed local planning of 
their own areas would be left in the hands of the 
individual authorities. A standing joint com- 
mittee, to which questions of principle and 
policy could be referred, is desirable, and it is 
suggested that the Joint Executive Committee 
should remain in being for this purpose after 
the statutory outline plan has been completed. 








Tue “ Temprst”’ Srnere-SeaTeR FicHTerR.—It 
has now been officially disclosed that the Hawker 
“Tempest ’’ Mark V single-seater fighter has a 
maximum speed of about 435 m.p.h. It is driven 
by a Napier ‘‘ Sabre” II B_ twenty-four-cylinder 
liquid-cooled sleeve-valve engine of 2400 B.H.P. 
and a four-bladed de Havilland constant-speed 
propeller. Its weight fully loaded is about 11,500 Ib. 
The tactical radius of action is about 500 miles and 
can be extended by fitting auxiliary fuel tanks. The 
ceiling is about 36,000ft. 


The Electric Pilot 





THE more that is known about the situation, 
thickness, and relative value of zones of perme- 
ability in an oil well, the better will be the 
position of oil engineers in deciding upon 
methods of treating the well to improve the 
yield, &c. Recently there has. been placed in 
field service in America an apparatus known as 
the “ Electric Pilot,” made by Dowell, Inc., of 
Tulsa, Oklahoma, which can be used to deter- 
mine the relative permeability of various zones 
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in a well bore, and to control the introduction of 
treating chemicals into the desired zones. 
Briefly, the instrument is an electrical fluid- 
interface locator, the electrical circuit of which is 
completed when the electrodes in the well are 
in contact with a conductive fluid, such as acid 
or salt water, but is not completed when they 
are immersed in a non-conductive fluid, such 
as oil. The electrode unit is run into the well 
on an insulated single-conductor cable, the 
insulated copper core and the external steel 
wires forming the two conductors required for 
the electric circuit from the surface to the 
bottom of the well. 

A diagrammatic sketch of the electrode unit 
is given in Fig. 1. Essentially, the instrument 
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FIG. 2—~SURFACE EQUIPMENT 


consists of a steel tube several feet long, on the 
outside of which are mounted two electrodes, 
completely insulated from the steel tube. The 
insulated conductor wire of the cable is con- 
nected to the upper electrode, and the lower 
electrode is electrically*connected to the upper 
by means of an insulated wire having a resist- 
ance of several hundred ohms. In order to 
complete the electric circuit in the well, it is 
necessary to establish electric connection 
between the body of the pilot and one or both 
of the electrodes, 

In some applications the interface locator is 
run inside the tubing and in others it is run in 





the casing and open hole with no tubing in the 


well. The seating ring shown near the top of 
the electrode in Fig. 1 is required only when it is 
run inside the tubing. The seating ring seats 
in @ companion piece previously installed on the ~ 
bottom of the tubing, thus causing any fluid 
introduced into the tubing to go into the fluid 

es of the electrode unit and out at the 

ttom of the unit. 

The surface equipment used with the inter- 
face locating unit is shown in Fig. 2. It con- 
sists of a power-driven reel for spooling the 
insulated cable, with a measure meter and 
weight indicator installed on the line near the 
reel. The insulated copper conductor in the 
cable and the cable sheath are connected to 
slip rings, mounted at one end of the reel. This 
arrangement permits electrical readings to be 
taken while the cable is in motion. Operating 
current for the unit is supplied by a small A.C. 
generator connected to a transformer. An 
ammeter in the circuit shows the amount of 
current flowing. On the commercial units for 
this service all the equipment is mounted in a 
light panel lorry, as shown in Fig. 3. 

In actual operation the readings of the 
ammeter, combined with that of the measure 
meter, provide information as to the position 
of an interface. If the electrode unit is wholly 





Fic. 3—EQUIPMENT MOUNTED ON LORRY 


immersed in oil—a non-conducting fluid—no 
current will flow, and the ammeter reading will 
be zero. But if the lower electrode on the unit 
is immersed in an acid, such as is used for 
treating a well or in salt water, a circuit is 
completed. Included in this circuit, however, 
is the big resistance between the electrodes. 
Thus a low reading of the ammeter is found. 
Lastly, if both electrodes are immersed in the 
conductive fluid, the circuit is completed 
through the upper electrode, and the resistance 
is short-circuited. Consequently, the ammeter 
shows a high reading. By adjustment of the 
depth in the well to which the electrode unit 
is lowered the position of the interface can 
clearly be determined, The two distinct func- 
tions of the device, mentioned near the beginning 
of this article—the determination of relative 
permeability and the control of the introduc- 
tion of chemicals—are performed by measuring 
the position of the interface. For a permeability 
survey, salt water is injected into the well, and 
for every rate of flow the position of the inter- 
face is measured. The position of permeable 
zones will be indicated by large changes in 
rate of flow, with little alteration in the level 
of the interface. Differences in the rate of 
absorption at the various permeable zones 
determine the relative permeability. For the 
control of chemical treatment the electrode unit 
can be lowered to the desired level and the 
acid be injected below it at such a rate that the 
position of the interface between the oil above 





and acid below does not alter. 
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ECONOMICS OF THE SEVERN BARRAGE 


Ow1ne to the fact that its intermittent 
output will seldom coincide in time with the 
peak load upon the grid, the Severn barrage, 
without pumped storage, as proposed in the 
recently published report of the Technical 
Committee, cannot replace coal-fired power 
stations. No fewer such stations will be 


will be sufficient to carry the whole peak load 
with the barrage turbines idle. The barrage 
has the value that, by relieving steam stations 
of load, it will save coal, a wasting national 
asset. Thus in considering the economic 
justification for the barrage the Committee, 
as will be seen from our article on page 185, 
has based its calculations on the value of the 
coal saved. This value must clearly have some 
relation to the cost of energy from the barrage 
at reception points if the project is to be 
regarded as economically justifiable. The 
conclusion reached by the Committee is that 
by the time the barrage comes into operation 
in 1955—the earliest date at which it could 
be completed—the price of coal delivered 
to bunkers of power stations, at present 
42s. 2d: per ton in Southern England, 
would need to rise to 49s. ld. to justify 
the construction and operation of the 
barrage. It is actually the opinion of the 
Committee that the cost of coal will so 
rise. But as a result so dependent upon a 
rather substantial further increase in the cost 
of coal cannot be regarded as wholly 
encouraging, it is worth while to examine in 
greater detail how it has been derived. 

First of all, it will be noticed that the 
calculation is based upon 1944 costs of con- 
structing the barrage. Those costs are, no 
doubt, war inflated, but in the prevailing 
uncertainty as to the trend of post-war prices, 
the Committee had no choice but to use 
them. Further examination of the bases of 
the calculation shows that other assump- 
tions, not altogether favourable to the pro- 
ject, have been made. For instance, there is 
debited against the barrage the whole cost of 
its transmission, while the computed cost of 
barrage current is further influenced by a 
restriction upon output, operative only until 
1970 and arising out of certain difficulties 
that might occur during times of light load- 
ing of the grid were more than 20 per cent. of 
the load to be carried by a single station. It 
is debatable whether so large a proportion of 
the transmission cost ought really to be 
debited against the barrage, and doubtful 
whether the restriction upon output should be 
strictly applied to such a project. These con- 
siderations exert a material influence on the 
cost of current from the barrage. Were only 
one-half the transmission cost debited against 
it and were no restriction imposed upon its 
output, the cost of coal would need to fall 
below 41s. per ton before operation of the 
barrage became uneconomic, even on the 
inflated basis of 1944 costs of construction. 
On these more favourable assumptions ; 
when a further minor credit is allowed the 
barrage for some saving in depreciation and 
maintenance of coal-fired stations relieved of 
load when the barrage turbines are in opera- 
tion; and when adjustment is made for some 
reduction in costs of construction below those 
of 1944, the economic justification for the 
construction of the barrage becomes more 
assured. But, it may be asked, is not 
the thermal efficiency of coal-fired stations 
still rising, and will not new and more 
efficient means of utilising the heat of 
coal be developed during the life of the 
barrage? Though in an appendix to the 
report Mr. Donkin has attempted to estimate 
the effects of such progress, the results can 
only be regarded as conjectural and are 
favourable or unfavourable to the barrage, 


for the price of coal. However, the calcula. 
tion of the cost of current from the barrage 
includes a heavy item for the amortisation 
of the civil engineering works over a period 
of eighty years. That period is, of course, 
an accountant’s rather than an engincer’s 
figure, and has no real relation to the inde. 
finite but certainly very much longer life 
of the structure. So large is the proportion 
of the whole cost of the project absorbed by 
the civil engineering works that on the ter. 
mination of amortisation the cost of energy 
from the barrage would be reduced to. less 
than one-half, thus compensating—and 
probably more than compensating—for any 
advances that might have been made by that 
time in the efficient utilisation of the heat 
from coal. 

It would be easier to assess the economic 
justification for the barrage did an industry 
exist capable of making direct use of the 
intermittent energy from the barrage or 
were it possible immediately to contemplate 
the use of the barrage energy, by a thermal 
storage method, for the district heating of 
towns in its locality. For either of such pur- 
poses the barrage would show to better 
advantage than when supplying power to the 
grid. But since the Committee—quite 
rightly—has rejected detailed consideration 
of such schemes, the conclusions of those who 
study its report are likely to be favourable or 
unfavourable to the barrage, according to the 
optimism or pessimism of their views on the 
trends of construction costs after the war, of 
the prices of coal, and of the rate of advance 
in the more efficient utilisation of the heat 
of coal. But economic considerations are 
not the only factors present when such large- 
scale projects as that for the Severn barrage 
are under review. Social and industrial 
factors, which under its terms of reference 
the Committee could not discuss, combine, we 
think, with those technical considerations 
that make the scheme so interesting to 
engineers to make the construction of the 
barrage desirable. Engineers will hope that 
they will be allowed to weight the scales in its 
favour. For this country, once the acknow- 
ledged leader of the world in civil engi- 
neering skill and knowledge, now has com- 
petitors to dispute its pre-eminence. In 
the post-war world great contracts for vast 
civil engineering works in various under- 
developed countries are likely to be offered. 
The chances that British engineers and con- 
tractors will be engaged upon a large propor- 
tion of them will be improved if they have 
behind them the credit and prestige of the 
construction in their own land of one of the 
most interesting and one of the largest power 
schemes in the world, and the first undertak- 
ing of its kind ever to be built by engineers. 


The Cost of Air Travel 


THE immediate contest over the several 
“freedoms of the air” having been con- 
cluded, or at least adjourned, it is reasonable 
to attend to the practical question of what 
air travel is likely to cost its passengers. It 
is little use to turn to pre-war timetables for 
this information, for in those years much of 
the cost was borne by the Governments 
supporting the competing air lines. In the 
future this uneconomical element will, it is 
hoped, be confined, by mutual agreement, to 
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difficult to see how any Government could 
continue them for the busier routes for 
which responsible offers have been made to 
operate without subsidy. This would mean a 
great change in air line finance ; before the 
war Germany gave a subsidy of over two 
million pounds a year, France nearly as much, 
and our own Government rather over half 
that sum. But even with the loss of that 
addition to their incomes, the airlines 
may expect to recoup much of it through 
the higher technical efficiency of the newer 
aircraft, and the rest through the greater 
intensity of traffic. Unless that was a reason- 
able expectation, prospective operators would 
hardly have offered to proceed without 
subsidy, as some have done. On this assump- 
tion it is possible to compare the revenue 
with the probable overhead and running 
costs on any proposed route ; such estimates 
have been made and some, which have 
received wide publicity, show such remark- 
able differences in the anticipated cost per 
passenger mile, as to call for consideration. 
For an air route with 500-mile stages, Dr. 
Warner, of the American Civil Aeronautics 
Board has estimated that an aircraft, filled to 
65 to 70 per cent. capacity, should make ends 
meet by charging about twopence per 
passenger-mile. On the other hand, Major 
Mayo, with long experience of Imperial 
Airways, estimates that with aircraft filled 
to 70 per cent. capacity, a balance of revenue 
and costs could only be obtained with a 
charge twice as high, viz., fourpence per 
passenger-mile. Some light on both esti- 
mates is shed by a Pan-American Airways 
statement that they may be able to offer 
return fares across the North Atlantic for as 
little as £50, or about twopence per passenger- 
mile. They also suggest a single fare of 
about £75 for the 7500 miles from Los 
Angeles to Sydney, or about two and a half 
pence per passenger-mile. These fares may, 
at first sight, seem to confirm Dr. Warner’s 
estimate, but they do not quite do so, since 
the air stages are of such different lengths ; 
allowing for these differences the Pan- 
American estimate is somewhat lower. In 
any case the American estimates are much 
below Major Mayo’s. Part of the difference 
must lie no doubt in the lower fuel costs in 
America, and in the’overheads being borne on 
a much larger output. It would be a mistake 
to assume that any difference in organisation 
could account for any large part of the 
difference, nor must one draw too hastily the 
conclusion that the Chicago Conference, in 
considering so exhaustively its five air 


amazing figure of 4500 flying hours per 
annum, or twelve hours out of every twenty- 
four every day of the year. Of course, 
such a result can only be possible when 
passengers queue for seats at all hours 
of the day and night and the management 
can count on such technical efficiency in 
their air fleet as to reduce overhaul time to a 
minimum. The future will show the reason- 
able figures for peacetime operation on the 
several world air routes; they will certainly 
be well over 1000 hours a year and equally 
certainly less than 4500. Dr. Warner expects 
3000 hours and Major Mayo 2000. We shall 
see. 

Of the total cost of operation, only a part 
depends on the number of hours in the air ; 
the fuel cost obviously does, but there are 
overhead charges which will run at much the 
same level even when the running time 
changes considerably. But when all factors 
are taken into account it is surprising that 
the estimates of cost which we have cited 
should vary as much as they do. It is to be 
hoped that the experts in this field will be 
willing to give some assurance to the public 
that the cost of flying in British aircraft will 
compare favourably with that in any others. 
For unless they can do so there would be 
some argument for what we have called the 
sixth freedom. If the cost of an unsubsi- 
dised passage from London to Sydney should 
reach the £350 level, as Major Mayo hints, 
there will, we fear, be few passengers. His 
estimate, it is true, omits the considerable 
revenue which may accrue from carrying 
mails. He thinks that if the air mail sur- 
charge to Australia were about eighteen 
pence a letter, a useful profit would be shown. 
For the furtherance of important national 
interests, Governments may think it desirable 
that, whatever be the commercial rates 
charged by the air lines, their citizens should 
pay at much lower rates in return for air mail 
facilities; but when they do, it must be 
realised that, though they are certainly sub- 
sidising somebody, the recipient is the 
ordinary citizen and not the airline operator. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





RAILWAY SMOKE 
Sm —Notwithstanding the statement by 


freedoms, mainly concerning the interests of 
Governments and air line operators, should 
have added a sixth, giving the passenger the 
right to choose the most economical air liners 
on which to travel. In making his estimate, 
Dr. Warner assumes 3000 flying hours in 
each year for each aircraft, whereas Major 
Mayo does not think it safe to expect more 
than 2000. Just before the war the 1800 


Mr. M. G. Bennett, summarised on page 170 of 
your issue of March 2nd, regarding “‘ the small 
amount of smoke which the railways, in common 
with all users of: coal, must produce,”’ it is 
nevertheless a fact that this “small amount ” 
is made very evident to railway travellers in 


respect is noteworthy. 


social and commercial implications. But pre- 
sumably the railways are anxious to continue 
using as fuel our national resource, coal or its 
derivatives, instead of the high-quality imported 
oil which is necessary for diesel-electric loco- 
motives. The suggestion is made, therefore, 
that, should the diesel-electric locomotive be 
considered suitable for rail traction in this 
country, notwithstanding the high capital cost 
and complication in comparison with orthodox 
steam locomotives, serious attention should be 
given to the alternative possibility of develop- 
ing high-pressure steam plant with high-speed 
reciprocating engines, along the lines which I 
proposed for marine propulsion in the lower 
powers at a meeting of the Institute of Marine 
Engineers last June (vide page 485 of THE 
ENGINEER for June 23rd, 1944). 

The ability of highly developed steam plant 
to burn a wide range of liquid and solid fuels 
with very little smoke would mean, of course, 
that either coal or one of its liquid by-products, 
such as tar oil, could be used as fuel. High- 
pressure steam railcars, built by Henschel in 
Germany before the war, operated successfully 
in regular service on lignite tar oil. The only 
other competitor to steam plant in this respect 
would seem to be the aerodynamic turbine of 
Escher Wyss and Westinghouse, with “air 
boiler,” and presumably electric transmission, 
for railway service. But this type of power 
plant is as yet in a very early stage of develop- 
ment.and in any case it is unlikely that, should 
it prove a success for net power outputs of the 
order of 5000 H.P. and upwards, it would be so 
satisfactory as steam reciprocators for the 
powers and conditions on British railways. At 
present there appears to be no likelihood of the 
pure combustion gas turbine being able to 
handle solid fuel on a commercial scale, whether 
pulverised or in any other form. 


From available evidence there would seem to 
be no outstanding difficulties in the way of 
building efficient high-pressure steam engines 
with either simple or multiple expansion in 
units of up to at least 1000 B.H.P. continuous 
and 1500 B.H.P. maximum rating for mounting 
on a rigid wheel base or on large bogies. An 
example of a successful high-pressure unit is 
the 1400 lb. per square inch stationary engine 
built by the 8.L.M., Winterthur, and installed 
about the year 1936 in the works of the Société 
Alsacienne de Constructions Mécaniques, at 


| Mulhouse. This engine, which was pronounced 


very satisfactory in service, was of the three- 
cylinder, simple-expansion, uniflow type, with 
auxiliary poppet exhaust valves, and ran at a 
speed of 500 r.p.m. The bore and stroke were 
respectively 7-9in. and 13-8in. On test, the 
engine gave a steam consumption of 20 Ib. per 
B.H.P.-hour, when working with inlet steam 
at 1100 Ib. per square inch, 700 deg. Fah., and 
exhausting to 140lb. per square inch back 
pressure, the power output being 1328 B.H.P. 
Another test run with inlet steam at 1250 Ib. 
per square inch, 670 deg. Fah., 14 lb. per square 
inch back pressure, and a power output of 
726 B.H.P., showed a steam consumption of 
15-5lb. per B.H.P.-hour. Adjusting these 
consumption figures for inlet steam at 1350 Ib. 


the shape of blackened carriage exteriors,| per square inch, 750 deg. Fah., for which the 
including door handles, and station buildings. | engine was designed, but could not use over the 
The better appearance of electric trains in this | full load range, owing to limited boiler capacity, 
there results a consumption of 17]b. per 
If the steam locomotive, as we know it|B.H.P.-hour in the first instance and 13-5 lb. 





air liners of the whole world flew 234,000,000 
miles a year, or 130,000 miles each, corre- 


flying in the year. To raise this figure in so 


to-day, is to continue indefinitely to enjoy 
sponding tially lessthan 1000 hours’ | U2challenged supremacy over other forms of 
any soe boinetionn tm 3 motive power on British railways, it would 
: - -. | seem improbable that much can be done in the 
short an interval to 3000 any See Ee future to reduce the smoke nuisance. However, 


especially as this latter figure means flying] ¢hore are ample signs of impending competition 
eight hours every day of a seven-day week| from other kinds of prime mover, notably the 
throughout the year for every aircraft, but | diesel-electric locomotive, and one of the advan- 
war experience in America seems to show | tages now being claimed for the latter is that it 


per B.H.P.-hour in the second. These figures 
are excellent for an engine which expands steam 
over such a wide range in a single cylinder, and 
show that high thermal efficiency can be 
achieved from an engine of small physical 
dimensions in relation to the power developed. 
It is suggested, however, that a triple-expansion 
engine, with reheat between stages, could be 
designed to give a considerable improvement 








that it is actually possible to achieve the|does eliminate the smoke nuisance, with its 





even on these figures. 


. tion of life of our coal reserves has been variously 
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Such a power plant, condensing and with 
automatically controlled forced circulation 
boiler, would require no additional intermediate 
transmission system, and, if desired, could 
readily be provided with a streamlined exterior 
typical of modern diesel-electric locomotives. 

R. H. P. Nort. 

Guildford, March 3rd. 





COUNCIL OF THE INSTITUTION OF 
CIVIL ENGINEERS 


Sm,—Rather than merely noting the critical 
views of your correspondents, levelled against 
the Council of the Institution of Civil Engineers 
on account of the suppression of the right to 
canvass on behalf of candidates to that Council, 
has not the time come, in view of the wide- 
spread and ever-growing membership, for the 
Councils of the three major Institutions to 
emulate the lead of the Institution of Pro- 
fessional Civil Servants and to reorganise the 
government of the Institutions on generally 
more democratic lines ? 

The substitution by the Institution of Pro- 
fessional Civil Servants of an annual delegate 
conference in place of the annual general 
meeting is a highly desirable feature. If this 
were similarly adopted by the three major 
Institutions of Engineers, it would go far to 
alleviate the feelings, so frequently voiced, that 
there exists no proper representation of the 
views held generally by the members in the 
present governance of the Institutions. General 
meetings are undemocratic, as the membership 
of the Institution is scattered all over the world, 
and attendance at such meetings is limited 
almost entirely, from practical considerations, 
to members situated in the London area. 

It is to be earnestly hoped that the Insti- 
tutions, due to an apathetic outlook, will not 
cause the constitutions of these three great 
Institutions to become out-dated in the future 
new world. 8S. T. Writcox. 

Northwood, February 22nd. 





THE SEVERN BARRAGE 


Sm,—The final remarks in your Leader of 
March 2nd, 1945, concerning the Severn barrage 
scheme I find rather startling. You state: 
“* Only if the barrage can hope to generate power 
at a cost comparable with that of coal-fired 
stations can its construction be justified.” 

There are other factors besides the economic 
one when considering this scheme, the most 
vital being the fact that the coal reserves of this 
country are rapidly diminishing. The expecta- 


put, but some authorities have stated it may be 
as little as forty years from now. It is most 
important, therefore, to be looking round now 
and actually trying out whatever scheme is 
technically possible. The principle of obtaining 
power from a non-wasting asset is very sound, 
and no effort ought to be spared in the scientific 
and technical development of other sources of 
power. Even the world’s oil supplies cannot last 
indefinitely, and with the increasing mechanisa- 
tion throughout the world. the coming genera- 
tions are going to be faced with a major problem 
of power. C. H. CHANDLER. 
Shrewton, Wilts, March 3rd. 








“HERBERT JACKSON” PrizE.—The London 
Midland and Scottish Railway announces that the 
Herbert Jackson Prize for 1944 has been awarded to 
Mr. J. C. Loach, of the Engineering Section of the 
Research Department, for a paper entitled “* Experi- 
ments in Pre-Stressed Concrete Sleepers.” A 
Herbert Jackson Medal has also been awarded to 
Mr. D. W. Peacock for a paper describing measure- 
ments made on the Shropshire Union Canal, and 
Mr. D. A. Wright has been highly commended for a 
paper entitled ‘‘ The Thermal Resistance at Metallic 


Historic Researches’ 
No. VII—ELECTRO-DYNAMICS :—OxrrstEp AND AMPERE 


Hans Christian Oersted, 1777~1851, was born André Marie Ampére, 1775-1836, was born 
at Rudkoping, Denmark. His father, an ®t Lyons. His father, Jean Jacques Ampére, g 
apothecary, instilled in him an early leaning ®©™p merchant, sought to instruct his son in 
towards physics and chemistry and in due the classics ; but, finding that he had been born 


; : ; with exceptional mathematical gifts, abandoned 
course sent him to Copenhagen University to tp, attempt. André Marie, however, soon 


study medicine and natural philosophy. He returned of his own accord to the study of 
graduated in 1799. In 1801 he began a tour in Latin in order that he might master the writ ings 
Germany and France, which lasted until 1804, of Euler and Bernouilli. In 1793 the citizens 
and during which he acquired much fresh f Lyons pert cee the ee Ha After 
: awERSS &@ siege Of sixty days they capitulated to the 
knowledge and met — of the leading sctenteste Army of the Convention, and the elder Ampére, 
of the day, including Ritter, of Jena University. , justice of the peace, was executed for ai ding 
Returning to his native country, he was the citizens’ resistance. His father’s death 
appointed assistant professor of physics at under the guillotine affected André Marie to 
Copenhagen University in 1806. During the such an extent that for about a year his mental 
immediately succeeding years he wrotenumerous balance seemed to have been destroyed. His 
scientific articles and books, including some on mind was restored and his thirst for knowledge 
the relationship of natural philosophy to poetry revived by a perusal of Rousseau’s letters on 
and religion. In 1815 he was appointed Secre- botany, and in 1796 he was able to earn a pre. 
tary of the Royal Danish Society of Science and carious livelihood as a private tutor in mathe- 
two years later was promoted to full professor- matics, chemistry. and languages. In 1801 he 
ship at the University. In 1829 he was elected was appointed professor of chemistry and 
Director of the Copenhagen Polytechnic High physics at Bourg, where, on a miserable salary, 
School. His interest in electricity and mag- he existed in poverty for two years. During this 
netism was aroused at an early age by Galvani’s period he published a small tract on the mathe. 
experiments on frogs’ legs and the develop- matical theory of games of chance, in which he 
ments which ensued from them. To Ritter he solved a problem that had baffled Pascal and 
seems to have been indebted for the initial other mathematicians. This work came .to the 
impulse to study the connection between notice of Delambre, on whose recommendation 
magnetism and electricity. A contemporary he was appointed professor of mathematics and 
Danish physicist, Professor Hansteen, in a astronomy at the Lyceum of his native town 
letter to Faraday, described Oersted as a “‘ very in 1803. Two years later he was given a sub- 
unhappy experimenter,” who could not manipu- ordinate position on the staff of the Polytechnic 
late instruments and had always to rely on an School at Paris, and in 1809 was elected Pro- 
assistant with “easy hands" to arrange the fessor of Mathematical Analysis and Mechanics 
apparatus. Oecersted seems to have felt a con- at that institution. His contributions to electro- 
viction that a magnetic needle ought to be dynamics—he himself thus named the new 
deflected by an adjacent conductor carrying a science—began in 1820 under the immediate 
current of electricity. For some time he sought inspiration of Oersted’s discovery and con- 
to induce the deflection by placing the con- tinued throughout the rest of his life. He died 
ductor at right angles to the needle. Then one at Marseilles in June, 1836, leaving a son, Jean 
day in 1820, having in use a stronger battery Jacques Antoine, who acquired fame in the 
than usual, he arranged the conductor parallel world of letters. Ampére was, first and last, a 
with the needle and to ‘his amazement found theorist and experimentalist. His only known 
that the needle was deflected almost at right contribution to the practical application of the 
angles to the magnetic meridian. He published subjects which he studied was a suggestion 
an account of the discovery in the ‘“‘ Annals of which he made in 1821 for an electric telegraph 
of Philosopy ” in October, 1820. system using’ a separate wire for each letter. 





N 1820 the Danish physicist, Oersted, dis- 
covered, almost by accident, that a current of 
electricity flowing in a conductor lying parallel 
with and adjacent to a magnetic needle had 
the power of deflecting the needle away from 
its normal north-and-south alignment. He 
also discovered that the direction of the 
deflection, to the east or to the west, depended 
upon the direction of the current in the con- 
ductor and upon the position of the con- 
ductor, above or below the needle. It was a 
momentous discovery, not because of the 
practical value, if any, which it possessed, 
but because of the impetus which it imme- 
diately gave to a study of the long-suspected 
connection between magnetism and 
electricity. 

To-day it is not unreasonable to wonder 
why the effect of a current on a magnet 
needle was not discovered at a much earlier 
date. The answer is to be found in the fact 
that until the beginning of the nineteenth 
century physicists had no means of studying 
the effects of a steadily maintained current of 
electricity. They were familiar with natural 
electricity in the form of lightning, with 
animal electricity as discharged by the 
torpedo, the gymnotus and other electrical 
fish when touched, and with “‘ common ”’ or 





* Nos. I, Il, and III on “ Friction” a pia July 
14th, 21st, and 28th, 1944, Nos. IV, V, and VI on “ The 
Mechanical Equivalent of Heat” appeared September 
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frictional electricity as produced by rubbing 
one body against another or with the aid of 
machines such as those of Winckler (1740) 
and Ramsden (1760). With these resources 
they had made some progress in the study of 
static electricity. The study of electricity 
in motion was, however, not easy, because it 
was restricted by the rapidity with which a 
charged body, such as a Leyden jar, emitted 
its stored electricity when connected in a 
circuit, and by the fact, still to be discovered, 
that the discharge was oscillatory. 

While the conception of electricity in 
motion, as distinct from static electricity, 
certainly existed, opportunity for the study of 
current electricity did not arise until Volta in 
1800 invented the electric pile, consisting of a 
series of disos, alternately of silver and zinc, 
separated by pads of cloth moistened with 
salt water. The voltaic pile was speedily 
developed into the voltaic cell, in which a 
single element of silver—or copper—and one 
of zinc were placed, without touching one 
another, in a glass vessel containing acidu- 
lated water. The voltaic cell provided 
physicists for the first time with a simple, 
ready means of maintaining a steady con- 
tinuous current in a conductor and, by 
multiple combination in battery form, with 
a means of obtaining such current at any 
desired pressure. 

We may still wonder why Oersted’s dis- 
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it seems to us to-day—was not made, until 
twenty years after Volta produced his pile 
and cell. The delay was not caused by any 
sluggishness in the spread of knowledge con- 
cerning the new source of electricity or in 
applying it for experimental purposes. By 
1805 Davy, at the Royal Institution, had at 
his command a battery of voltaic cells con- 
taining 400 5in. plates and another with 
forty plates lft. in diameter. Like nearly 
every other physicist of that time, however, 
Davy was interested in voltaic electricity 
almost entirely as a means of bringing about 
the decomposition of chemical substances. 
His speedy success in producing ‘metallic 
sodium and potassium with its aid excited 
the emulation of the scientific world and—to 
Davy an equally gratifying result—the 
interest and admira- 
tion of fashionable cir- 
cles. Under Davy’s 
powerful influence 
attention became en- 
grossed for a time in 
the chemical effects of 
an electric current. 
The study of its mech- 
anical effects. was 
neglected until Oersted 
made his discovery. 
The neglect is under- 
standable when we 
recall the extent to 
which in those days 
public lectures ab- 
sorbed the activities of 
scientific investigators. 
From a showman’s 
point of view the sim- 
ple deflection of a mag- 
netic needle by a cur- 
rent of electricity could 
not hold a candle to the 
production before the 
eyes of an audience of 
substances which the 
world had never seen 
before and which possessed strange and 
startling properties. . Oersted’s discovery 
came at a time when the novelty of 
electro-chemical decomposition was begin- 
ning to wear off and when the minds of 
physicists, freeing themselves from Davy’s 
declining dominance, were ready to turn to 
the study of other electrical effects. 

To-day, the connection between electricity 
and magnetism is so widely recognised and 
seems so obvious and fundamental that it 
may be a little difficult to understand why it 
should for so long have remained suspected 
but not convincingly proved. For centuries 
philosophers and physicists had been familiar 
with magnets of the natural or lodestone 
kind and by the beginning of the nineteenth 
century were able to produce powerful 
“ artificial ’ magnets by processes involving 
the stroking of a piece of steel with a lode- 
stone or with another artificial magnet pre- 
viously so derived. For centuries, too, it 
was believed that iron was the only substance 
on which a magnet could exert its character- 
istic influence. In 1733 the outlook was 
widened by the discovery that cobalt was 
also attracted by a magnet. In 1750 nickel 
was added to the list and in 1778 it was found 
that bismuth was repelled by a magnet. 
Beyond these four substances, all metals, 
physicists at the opening of the nineteenth 
century knew of no others affected by a 
magnet. On the other hand, they were 
aware of the fact that when certain sub- 
stances, such as amber, glass, shellac, and 
sealing wax, were electrified by friction they 
developed a power of attracting or repelling 
other bodies, such as a pith ball or pieces of 
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which a magnet acted upon iron, cobalt, 
nickel, or bismuth. It was, however, con- 
spicuous that no metal—and in particular 
iron, the essential constituent of a magnet— 
could be electrified by friction and caused to 
attract or repel other bodies. It was equall 
conspicuous that those substances whic 
were attracted or repelled by electrified 
bodies were non-metallic and were wholly 
unaffected by a magnet. There were thus 
good grounds for hesitating to believe in the 
existence of any fundamental connection 
between electricity and magnetism. 

If we were asked to-day to give a simple 
and convincing demonstration of the exist- 
ence of such a connection, we could not do 
better than point to the electro- t. By 
the evidence of every test it is the flow of the 
current in the conductor of that device which 
produces the magnetic effect. That the 
current is the originating cause of the 
magnetism and not the iron core round which 
the conductor is wrapped is shown by the 
fact that the removal of the core weakens but 
does not destroy the magnetic effect. Further 
evidence of the connection is provided by the 
observation that the core, although originally 
non-magnetic, possesses the property of a 
magnet after it has been withdrawn from the 
influence of the current. 

The discovery of the electro-magnet would 
undoubtedly have brought conviction to any- 
one doubting the existence of a connection 
between electricity and magnetism. Electro- 
magnets, however, were unknown at the 
beginning of the nineteenth century. It had 
been found, it is true, that a steel needle 
surrounded by a coil of wire through which 
a discharge was sent from a Leyden jar or a 
frictional machine became magnetic. The 
significance of this observation was, however, 
not appreciated or was misconstrued as a 
result of the anomalous effect of the dis- 
charge. The polarity of the magnetised 
needle was not the same from experiment to 
experiment, although the whole equipment 
and its arrangement remained unchanged. 
It was therefore legitimate to suppose that 
some factor other than or besides the electric 
discharge was responsible for the magnetisa- 
tion of the needle. To-day we know that 
the anomaly is to be traced to the oscillatory 
nature of the discharge. The polarity of the 
needle is determined by the sign of the last 
oscillation. 

The electro-magnet was not, and could 
hardly have been, invented until after Volta, 
in 1800, had provided a means of obtaining a 
steady continuous current of electricity. 
Even then its invention was delayed for a 
period difficult to éxplain. It could have 
been discovered at any time after 1800 and it 
would have been a discovery almost as 
exciting as Davy’s electro-decompositions. 
Nevertheless, it was not until 1820 that 
Arago, inspired directly by Oecersted’s dis- 
covery of the deflection of a magnetic needle 
by a current of voltaic electricity, produced 
the first electro-magnet. It seems probable 
that it was invented independently and 
almost simultaneously in this country by 
Sturgeon and by Brewster. 

With Oersted’s discovery and the invention 
of the electro-magnet all doubt disappeared 
concerning the existence of a connection 
between magnetism and electricity. The 
thoughts of physicists were at once strongly 
directed towards the elucidation of the nature 
of the connection. Many expected to find 
that electricity was a magnetic phenomenon 
and numerous theories based on that expecta- 
tion were advanced. Ampére, as soon as he 
heard of Oersted’s discovery, proceeded to 
investigate the opposite possibility both 
experimentally and theoretically. Working 





paper, in a manner very similar to that in 





with amazing speed and with an intuition 


which fully justified Maxwell’s subsequent 
description of him as “the Newton of Elec- 
tricity,” Ampére established the fact that 
magnetism was an electrical phenomenon. 

The basis of Ampére’s work was a simple 
argument. If a current of electricity 
influences a magnet, then a magnet should 
influence a current of electricity.. Further, 
since two currents influence the same magnet, 
they should influence one another. The 
second part of this argument must be regarded 
as being based more on intuition than on 
strictly logical reasoning. But by his experi- 
ments Ampére proved that it was true. He 
heard of Oersted’s discovery on September 
llth, 1820. The news of it seems to have 
illuminated to his powerful intellect the whole 
field of electro-dynamics like a flash of light- 
ning. Within a week he had proved experi- 
mentally that one electric current must 
influence another magnetically. On the 18th 
of the same month he presented an account 
of his experiments and their results to the 
Academy of Sciences. 

Ampére thus established the vital and 

ing fact that magnetic effects could be 
produced, without magnets, by means solely 
of electricity. The space surrounding a con- 
ductor carrying an electric current was a field 
of magnetic force, just as was the space 
surrounding a magnet. Following this 
momentous discovery, Ampére proceeded to 
investigate the quantitative relationship 
between the current in a conductor and the 
strength of the magnetic field which it 
created in its neighbourhood. His studies 
led: him to the conclusion that if a current of 
strength i flowed in a small plane closed 
cireuit, the magnetic field which it produced 
was exactly the same as that of a small 
magnet of magnetic moment M placed within 
the circuit at its centre of figure and perpen- 
dicular to its plane, the quantitative relation- 
ship being expressed by 1 a=M, where a was 
the area enclosed by the circuit. The direc- 
tion of the current and of the poles of the 
equivalent magnet were related in the 
manner shown in the 
adjoining sketch. Re- 
versal of the current 
reversed the polarity 
of the field. 
There could no 
longer be any doubt 
. that magnetism was 
fundamentally an elec- 
e@ _ trical phenomenon, but 
one question immedi- 
ately presented itself. 
How could a natural 
magnet ‘exhibit mag- 
netic phenomena in a 
state, apparently, of entire dissociation from 
any source of electricity ? Ampére answered 
this question by picturing the molecules of a 
magnetisable material, such as iron, as having 
associated with them a closed electric circuit 
of zero resistance. The current flowing in the 
circuit of each molecule produced an elemental 
magnetic field and with the molecules dis- 
posed heterogenedusly the elemental fields 
neutralised one another. The process of 
“magnetisation ” consisted of the re-dis- 
position of the molecules in such a way that 
their circuits—or those of a considerable 
number of them—occupied parallel planes, 
with the result that their associated magnetic 
fields became additive. 

In this light the mechanism of the electro- 
magnet—invented in the same year as that 
in which Oersted made his discovery and in 
which Ampére. expounded its significance— 
became at once comprehensible. A coiled 
conductor, or solenoid, was simply a practical 
means of realising a pile of closed circular 
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same direction in all of them. Each turn of 
the coil contributed its associated magnetic 
field to the total magnetic effect exhibited by 
the solenoid. If the conductor were coiled 
round an iron core the molecular magnets of 
the iron would align themselves relatively to 
the current in the coiled conductor in accord- 
ance with Oersted’s discovery and would add 
their magnetic fields to the field produced by 
the solenoid alone, thereby increasing the 
total magnetic effect. 

To his contemporaries and immediate 
successors Ampére’s picture of the molecule 
as a particle of matter with which was asso- 
ciated a closed electric circuit of zero resist- 
ance must have appeared highly fanciful. 
It is known for certain that Faraday, on 
learning of Ampére’s views, found difficulty 
in accepting them. His experiments, he said 
in a letter written in September, 1821, were 
excellent and his theory ingenious, but the 
experiments were few and theory composed 
the bulk of the French physicist’s work. 
As supremely an experimentalist, Faraday 
throughout his whole life distrusted philo- 
sophical theories and could not readily bri 
himself to accept any theory until it had been 
supported by experimental evidence. 

To-day we can see that Ampére’s views 
brilliantly anticipated modern conceptions of 
the structure of matter and the nature of 
electricity, conceptions founded on experi- 
ment to an extent which would have fully 
satisfied Faraday. An atom to-day is 
regarded as consisting of a nucleus round 
which a number of electrons circulate. The 
electrons are considered to be particles of 
electricity. Their circulation round the 
nucleus expresses merely in different words 
Ampére’s conception of a closed electric 
circuit of zero resistance. 

Even in what it did not explain, Ampére’s 
theory has its modern analogue. Why, bis 
contemporaries asked, were iron, cobalt, and 
nickel magnetic, while all other metals were 
non-magnetic ? Why, we ask to-day, are 
three elements with, respectively, 26, 27, and 
28 electrons in their atomic circuits con- 
spicuously magnetic, while manganese with 25 
and copper with 29 are just as conspicuously 
non-magnetic ? The answer may be that 
neither Ampére’s theory nor its modern 
equivalent covers the whole truth. 








Salvage of Ships and Clearance 
of Harbours* 
By Captain J. B. POLLAND, R.N.V.R.t 


In the mind of the general public, marine 
salvage is usually associated with some inter- 
esting spectacular or adventurous undertaking, 
such as the recovery of gold from the ‘“‘ Egypt ” 
or the “ Laurentic,” the raising of the ex- 
German battleships at Scapa, or the refloating of 
the liner “‘ Normandie ” in New York. But, in 
fact, it is, and always has been, a very ordinary 
and practical business in all maritime nations. 
As a business it is closely associated with 
shipping and marine insurance interests, and is 
mainly concerned with the saving or rescue of 
merchant ships, damaged or in distress as the 
result of some maritime peril. 

Since about 1925 it had been steadily on the 
decline in the United Kingdom. The gradual 
adoption of new and improved mechanical aids 
to navigation, such as the echo sounder, the 
gyro compass, arid directional wireless, had 
brought about a steady reduction in the number 
of casualties arising from collisions and strand- 
ings, and consequently at the beginning of the 
war there were only a few concerns in this 
country carrying on salvage as their sole 
business. 








* Royal United Service Institution. January 10th. 


In time of war, marine salvage becomes a vital 
service, particularly to this nation, which then 
depends entirely on the preservation of its 
merchant shipping for its very existence. The 
enemy, who apparently appreciates this fact 
better than we do ourselves, has in both wars 
made most determined attempts to wipe out the 
Merchant Marine. Thenumber of casualties to 
be dealt with and the operational conditions of, 
the areas in which they occur, and the extent 
of the sea routes to be covered, necessitated ship 
salvage being organised and run as part of the 
naval service. It was also necessary to ensure 
that all available resources in men and, material 
and ships were organised on a national basis 
and directed to the best advantage in further- 
ance of the war effort. » 

It is the business of a war salvage organisation 
to render first-aid to all crippled ships at the 
earliest possible moment, so as to prevent their 
condition deteriorating, and, by temporary 
patching up, to render them seaworthy enough 
to reach port when permanent repairs can be 
effected. We had 17,500,000 gross tons of ocean- 
going merchant vessels under the British flag in 
1939. By 1943 we had lost 11,500,000 tons, or 
practically two-thirds of our original fleet. 
These losses would have been much greater and 
the effect much more serious had it not been 
for the tonnage saved from loss by the Salvage 
and Rescue Tug Services organised and con- 
trolled by the Admiralty. The extent of the 
effort contributed by these services may best 
be illustrated by some figures. From September, 
1939, to December, 1944, the total tonnage of 
vessels salved by the Salvage and Rescue Tug 
organisations amounted to over 5,000,000 tons 
of merchant shipping. In the same period the 
total tonnage of new merchant vessels built in 
the United Kingdom was 4,750,000 tons. There 
is no necessity therefore to dwell on the need 
of an efficient Salvage and Rescue Tug Service 
in time of war, except to point out that at the 
beginning of this war such a service did not 
exist. If the salvage resources of the country 
had been fostered and maintained in peacetime 
and not allowed to decline as they did, many 
more ships might have been saved in the first 
twelve months of war. 

The development of aerial warfare enabled the 
enemy to attack ships lying in harbours and 
docks and to lay mines in estuaries, narrow 
fairways, and rivers, where the sinking of one 
or more ships would seriously hamper the work- 
ing of the port and cause danger and delay to 
other vessels using it. The successive cam- 
paigns exposed a great many Allied ships to all 
forms of attack on new and extended shipping 
routes, so that, in addition to providing salvage 
services in our own harbours and coastal waters, 
it was also necessary to cover, as far as possible, 
all the shipping routes in use. This called for 
the provision of a large number of ships and the 
establishment of bases all round the coasts of 
the United Kingdom, in Iceland, the Faroes, 
North Ireland, the Mediterranean, Africa, and 
India. Each ship or base is manned by divers, 
riggers, shipwrights, mechanics, and equipped 
with all kinds of salvage plant and engineering 
stores, so that each is an independent unit 
capable of tackling any kind of salvage job 
which may arise in the area with promptness 
and efficiency. , 

The character of the war also introduced a 
new type of work on a very large scale. This 
class of work is usually termed harbour clear- 
ance work, to distinguish it from salvage work 
which has for its object the saving of a ship 
with a view to restoring her to service. In 
harbour clearance work, the saving of the ship 
is of secondary importance, the main object 
being to clear a berth or fairway which the 
damaged ship is fouling or blocking. Similar 
types of ships and equipment are used on both 
salvage and harbour clearance work, but for the 
time being we will consider one or two aspects 
of salvage work proper. 

One of thé most important factors in salvage 
work is time. Whether a ship be stranded, 
damaged in collision or by mine, bomb, or 
torpedo, her condition after damage is always 
tending to deteriorate. The elements of wind 
and sea contribute to the general deterioration. 
If she be stranded or floating partially or wholly 


structure are being subjected to strains and 
stress for which they were not designed. A 
few hours’ delay therefore in beaching, taking 
in tow, or carrying out certain essential first-aid 
work may make all the difference between 
successful salvage and total loss of ship and 
cargo. Salvage ships must be stationed at con- 
venient bases from which they can reach the 
scene of the casualty in the shortest possible time. 
In order to carry out any kind of work effi- 
ciently and expeditiously, proper tools and 
equipment with men trained in their use must 
be provided. This applies also to salvage work. 
Although much useful work can be done and 
was done in the early days of the war with 
improvised equipment, untrained men, and 
converted ships, the best service with maxi- 
mum efficiency can only be obtained with ships 
and equipment specially designed for the 
purpose. The variety and complexity of the 
problems which arise in salvage work govern 
the design of ships and equipment used. The 
variety is due not only to the different nature of 
the casualties and to the different types of ships, 
but also to characteristics of tide or coast line | 
peculiar to the area or the waters in which the 
casualties occur and to the conditions under 
which the operations have to be carried out. 
For example, in the United Kingdom, strand- 
ings on the north and west coasts are usually 
on rocks and accompanied: by heavy bottom 
damage. Strandings on the east and south-east 
coasts are usually on sand or shingle. Bottom 
damage is rare, but the dangers of scouring and 
the ship breaking her back are usually present. 
The lifting and removal of wrecks in the tidal 
waters aroi‘nd the United Kingdom are facili- 
tated by the rise and fall of the tide, but in the 
tideless waters of the Mediterranean quite 
different equipment has to be used for such 
work. Around the United Kingdom coast a 
temporary timber patch over damaged side 
plating is generally all that is required to carry 
the ship to the nearest repair port or dry dock, 
but something more substantial is required to 
cover similar damage when the ship has to 
make an ocean voyage, say, from Iceland or 
North Africa to the United Kingdom. Work 
carried out on ships in a theatre of war where 
the enemy is still delivering attacks must be 
more in the nature of first aid than work carried 
out in the safety and shelter of a home port. 


SaLvaGE SHIPS AND EQUIPMENT 


The design and construction of suitable 
salvage vessels is determined, by these and other 
considerations. There are so many different 
types of work in different seas that it would not 
be possible to embody in one vessel all the 
characteristics. needed to deal in the most 
effective way with every class of work. The 
design of a normal salvage vessel therefore 
represents a compromise between the elements 
of speed, endurance, draught, bow lifting 
capacity, derricks, hold space, and towing 
ability. If good towing ability is desired, one 
must sacrifice shallow draught and after deck 
accommodation, as towing ability calls for deep 
immersion of the propeller and a hook posi- 
tioned well amidships. For coastal salvage 
work shallow draught is of greater importance 
than towing ability because tugs are usually 
available for towing. If the ship is required to 
take heavy lifts over the bow and over the side 
she must have a larger length/breadth ratio 
than the normal type of ship, and this is not the 
hull form best suited for speed. A ship which 
may have to work in the Indian Ocean, where 
distances between ports are much greater than 
in home waters, must have more endurance 
than a ship which will be required to work only 
down the United Kingdom coasts. 

As soon as facilities were available the 
Admiralty decided to build two types of salvage 
vessels, one an ocean-going type and the other 
a coastal type; and in addition three types of 
dumb lifting lighters and one type of sub- 
mersible pontoon or camel. Subsequent experi- 
ence in every theatre of war has proved that 
the design of these vessels is in every way suit- 
able for the great variety of work which they 
are required to undertake. 





We are able to insert here descriptions 
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illustrated. The ““Foremost’”’ class of salvage ship 
(see Fig. 1, page 196) is a converted steam hopper, 
having a displacement of about 900 tons. The 
spoil well of the ship is plated over in order to 
give additional accommodation and to form a 
hold. A crew of twenty is carried, which 
includes divers and mechanics. The deck 
machinery comprises one 20-ton and one 2-ton 
derrick, a 20-ton winch, and two warping 
capstans. The stem of the ship is 
strengthened and an apron and sheaves 
fitted, so that weights up to 200 tons can be 
lifted over the bows. A similar smaller ship 
was made by converting a small steamer. The 
ships carry motor-boats for diving operations 
and have deck fittings for supplying steam from 
the boilers to wrecks. These ships have good 
speeds and endurance. 

The “ King Salvor”’ class of salvage ship, 
shown in Fig. 2, is of larger size with a displace- 
ment of about 1680 tons. It is equipped with 
twin-screw triple-expansion engines, taking 
steam from oil-fired boilers. The normal ship’s 
complement is fifty-one persons, but additional 
accommodation for working parties is provided. 
This class of ship is fitted with a strong towing 
hook and heavy bollards for ground tackle or 
lifting work. Both the bottom of the ship and 
the sternpost are strengthened for taking 
ground. The foremast carries derricks of 
20 and 5 tons respectively and the mainmast a 
single 10-ton derrick. The deck machinery 
includes an additional two 8-ton heavy duty 
capstans, two 5-ton warping capstans, and 
three .5-ton winches. The ship’s own ground 
tackle comprises two 50-cwt. stockless anchors 
with 300 fathoms of lfin. cable on each anchor, 
and two 3-ton stocked anchors for salvage work 
with lengths of 2in.-cable. Besides the, usual 
lifeboats two motor-boats are carried, which 
are used for diving operations. The fire- 
fighting equipment comprises a fixed Merry- 
weather fire pump, which supplies water 
under pressure to four points along the ship’s 
deck. The electrical machinery is worked from 
two 60-kKW steam engine driven generators, 
delivering D.C. at 220 volts. A 60-kW motor 
generator supplies current at either 110 or 220 
volts. In addition to these three fixed generat- 
ing sets, a further 60-kW motor generator set 
is included among the salvage equipment for 
use on board wrecks. There is one large steam 
salvage pump in the engine-room, with fixed 
deck connections. Other pumps which are 
carried include portable petrol motor, steam, and 
electrically driven pumps, having a total 
capacity amounting to about 1800 tons of water 
per hour. The supply of compressed air is 
provided by one fixed steam-driven compressor 
set with a designed capacity of about 300 cubic 
feet per minute, along with two portable petrol 
engine driven pumps, having a combined 
capacity of 475 cubic feet per minute. The 
workshop is very well equipped with an elec- 
trically driven 8}4in, lathe, milling and screwing 
machines, and a sensitive drilling machine and a 
grinder. Other hand tools include a hand lever- 
operated shear and punching machine, a pipe 
bending machine, electric welding apparatus, 
oxy-acetylene burning gear, sets of pneumatic 
drills and hammers, also an electrically driven 
saw bench and portable electric drills. Several 
sets of diving gear are carried along with a large 
stock of wire hawsers, blocks, and cordage for 
heaving off stranded ships, portable fire 
extinguishers and foam equipment for fire 
fighting, and a cement mixing machine, a 
blacksmith’s forge and a Temple-Cox bolt- 
driving gun. 

The “‘ Dispenser ”’ class of salvage ship (see 
Fig. 3) is a somewhat smaller type of ship than 
that just described. Although designed for 
coastal work, it is quite capable of making long 
voyages. This class of ship was specially 
designed for breaking up wrecks to clear 
harbour approaches. The fore hatch is made 
specially large so that heavy loads of wreckage 
can be transported into the hold, while the ship 
can also steam with a 50-ton load slung from the 
horns which project over the bows of the ship. 
The ship has a displacement of about 900 tons. 
Single-screw triple-expansion machinery is pro- 
vided, taking steam from oil-fired boilers. The 
bottom of the ship is strengthened for taking 
the ground. For lifting wreckage or scrap 





metal which has been blown adrift by explosives 
two steel horns are built out and are furnished 
with both inner and outer sheaves. Each horn 
is designed to lift 25 tons on its outer and 50 tons 
on its inner sheaves, so that the maximum lift is 
100 tons using the inner sheaves of both horns 
and 50 tons using the outer sheaves. A pair of 
“ goalpost *’ steel masts support the two 10-ton 
derricks. The hatchway opening has a length 
of 30ft. and a width of 20ft., and in the hold 
some 50 tons of scrap wreckage may safely be 
carried. The winches for working the 10-ton 
derricks and horn purchases are three each of 
10 tons capacity, along with two 5-ton capstans 
on the forecastle. For mooring and lifting work 
heavy-duty bollards .are fitted. The ground 
tackle is heavy and two spare 50-cwt. anchors 
are carried for laying out. The boats include 
one motor diving boat, one motor lifeboat, and 
two pulling lifeboats. Like the foregoing ship, 
a very well-equipped workshop is carried, with 
fire-fighting equipment and fixed and portable 
salvage pumps, air compressors, and electric 
generating sets on a slightly less generous scale 
than in the ocean-going salvage vessels. 

The “ Lincoln Salvor ” class ship we illustrate 
in Fig. 4 was designed and built in America and 
is a wooden ship of comparable size with the 
“King Salvor” class. She is electrically pro- 
pelled, the power being provided by four 
Cooper-Bessemer oil-electric generator sets, 
which drive the motors on the twin-screw 
shafts. Each shaft has a designed power of 
about 440 B.H.P. The genera] salvage and 
harbour channel clearance equipment is similar 
to that on the “ King Salvor” ship, already 
described. 

(To be continued) 








Post-War Organisation of 
Statistics 


THE Institution of Professional Civil 
Servants has submitted to the Treasury a 
memorandum on the post-war organisation of 
statistics in Government Departments. It 
considers that in order to provide material for 
the Government’s post-war policy in the economic 
and social sphere, and for its international 
and industrial organisations, it will be necessary 
to strengthen and expand the existing nucleus 
of the Government statistical service. The 
Institution considers that in any service ade- 
quate to deal with this heavier burden, two 
features are essential. First, that the continual 
existence of a centralised governmental statis- 











tical office, such as has been created to meg 
wartime conditions, is necessary for the proper 
co-ordination of work ; and secondly, that the 
service should be staffed by statistical officers 


holding recognised qualifications, who, jp 
common with other qualified professional, 
technical, and scientific staff, ould have 


parity of status with the administrative and 
executive classes. The memorandum includes 
sections on the functions of such a service, the 
staffing of statistical branches, the transition 
period, and the functions of a central office, 
The view of the Institution is that the sorviog 
should prepare and publish statistics for a far 
wider range of subjects than hitherto, and 
internally it should not only provide the neces. 
sary data for Government planning and policy 
formation, but should take part in consultations 
on policy. An outline is given of the various 
classes of officer required in the statistical 
branches, with proposals as to qualification, 
recruitment, promotion, and opportunities of 
post-entry training in order to ensure that men 
and women of the highest calibre are attracted, 
The importance of maintaining continuity is 
stressed. In making its proposals the Institu- 
tion has found an invaluable guide in the 
Memorandum on Official Statistics published 
by the Royal Statistical Society, as regards the 
functions of a reorganised statistical office. In 
addition to these functions, the Institution 
recommends that the proposed central statistical 
office should maintain a central library and 
records office for the use of officers in Govern. 
ment Departments, 








Experimental Electric Lighting 
Equipment for Locomotives 


To overcome some of the disadvantages of 
the oil-burning headlamps used hitherto and 
to provide engine crews with illuminated gauge 
and control pcints in locomotive cabs, the 
L.N.E.R. has evolved a new system of locomo- 
tive electric lighting, in conjunction with the 
Metropolitan-Vickers Electrical Company, Ltd. 
Four class ‘“‘A 2/1 Pacific’? locomotives are 
to be provided with this equipment as an experi- 
ment, and engine ‘‘ No. 3698 ”’ of this class has 
already been so fitted. 

Electric power is obtained from an axle- 
driven generator mounted on an extension 
screwed and welded into the end of the trailing 
axle of the leading bogie. The generator is, 
as nearly as possible, totally enclosed. It has 
two windings, one which generates the voltage 
and current to provide the supply, and the 
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other, the field winding, which must be 
energized from the battery to enable the first 
winding to generate the necessary voltage. 
The generator winding produces A.C., and this 
must be rectified before being connected to the 
battery. The field winding is connected to the 
same battery through a contactor which is 





ELECTRIC CAB LIGHTS OF LOCOMOTIVE 


normally closed, and through an isolating 
switch which is operated by the steam regulator 
handle. The nominal voltage of the generator 
is 6 volts, and the stationary portion is carried 
on ball bearings. The torque of the generator 
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SECTION THROUGH GENERATOR 


is taken by means of a torque rod carried by a 
bracket on the bogie frame. The connection to 
the fixed terminal box on the main frame is 
made through flexible cable, with sufficient 
allowance to cover the full side translation of the 
bogie on curves. 








In order to avoid anything in the nature of 
plugging-in or of handling loose connections 
when variation in the number and disposition 
of headlamps is required for traffic purposes, a 
full complement of electric lamps to meet all 
requirements is permanently fitted, both on the 
front of the engine and onthe back of the 


current for the battery. At the same speed, 
10 m.p.h., the current is supplied to the whole 
system from the generator, and, as the speed 
increases, the current rises rapidly to the full 
value and is subsequently maintained constant. 
In order to avoid any overheating of the battery 





during a long continuous run, it is arranged’ 
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tender. These lamps are of comparatively small 
dimensions and are painted black to render them 
as inconspicuous as possible during daylight 
periods. The daylight indication of the type of 
traffic on which the engine is working is given 
by means of hinged white discs, which can be 
brought into operation as required. 

When the engine is stationary, current for the 
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WIRING DIAGRAM 


lamps is supplied from a five-cell ‘ Nife ” 
battery of 35 ampere-hour capacity. On start- 
ing, the generator field is excited from this 
battery, which is placed in a cabinet beneath 
the fireman’s seat in the engine cab. As soon 
as the engine speed reaches 10 m.p.h. sufficient 


CONTROL PANEL FOR HEAD, TAIL, AND CAB LIGHTS 


that when the cell voltage rises to 1-75 volts 
per cell, a battery relay operates and causes a 
normally closed contactor to open and a resist- 
ance to be put in series with the generator field. 
When the engine is stationary the battery is 
isolated from the generator field by a mecha- 
nically operated switch under the control of the 
steam regulator handle. 

The control panel is fitted into the left-hand 
side of the cab roof, and on the face of the panel 
is reproduced, in diagrammatic form, the front 
of the engine and the back of the tender, with 
pilot lights indicating which of the lamps are in 
use at any particular time. In addition to the © 
locomotive and tender head and tail lamps, spot 
lighting is provided in the cab to illuminate the 
vacuum and pressure gauges, the water level 
gauges, and the expansion and reversing gear 
quadrant. 








Theoretical Regenerative- 
Steam-Cycle Heat Rates 


In a paper by A. M. Selvey and P. H. Knowl- 
ton recently presented before the American 
Society of Mechanical Engineers, a method is 
set forth whereby the calculation of heat rates 
for a theoretical steam cycle with an infinite 
number of heaters regenerating feed water to 
throttle saturation temperature is facilitated 
by the development of a simple tabular integra- 
tion method of computation which takes into 
account boiler feed pump work. A table of 
theoretical heat rates is presented for throttle 
steam conditions ranging from 300lb. to 
3200 lb. per square inch absolute, and from 
saturation temperature to 1200 deg. Fah., and 
for an absolute exhaust pressure of lin. of 
mercury. Means are provided for calculating 
heat rates at other exhaust pressures within 
the wet steam region. These heat rates serve 
two purposes—(1) as a standard of power plant 
performance, and (2) as a first step in estimat- 
ing regenerative cycle economy at unfamiliar 
steam conditions. The derivation of factors 
necessary to complete economic estimates, how- 
ever, must await a more favourable oppor- 
tunity. In the meantime, existing plant records 
can be made to provide approximate factors as 
substitutes for those it is hoped will be com- 
puted and published later. The economy of 
using superheated steam, integral moisture 
extraction, &¢., are discussed briefly. An 
appendix provides full directions for using or 
adapting the tabular integration method for 





voltage is generated to provide a cherging 
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The Air Estimates 





In introducing the Air Estimates in the House 
of Commons on Tuesday, March 6th, Sir Archi- 
bald Sinclair, the Secretary of State for Air, 
gave an account of the achievements of the 
Royal Air Force and the United States Army 
Air Force, which were working in the closest 
partnership and harmony for the destruction of 
the common enemy. Together, he said, they 
had achieved mastery of the air over Germany 
and the battle area, and the extent of their 
mastery was illustrated by the reduction in the 
casualties incurred by squadrons of Bomber 
Command. In 1942 the bomber squadrons lost 
4-1 per cent. of the aircraft dispatched. In 
1943 they lost 3-7 per cent.; in 1944 the figure 
fell to 1:7 per cent.; and for the first two months 
of 1945 it was as low as 1-1 per cent., although 
an increasing number of operations had been 
carried out by day. The R.A.F. had reached 
the peak of its expansion, but its power did not 
depend only on numbers, but on the prowess 
of its air crews, commanders and staffs, and its 
technical and scientific equipment which was 
becoming ever more formidable every month. 
Air crew training was being reduced, but not 
far short of 200,000 young men, many of them 
from this country, had received their flying 
training in the Dominions. All had played a 
distinguished part in operations against the 
enemy. With regard to the flying bomb and V2 
rocket attacks, no practicable means of abating 


these attacks had been neglected by the Royal | P® 


Air Force. The launching site for a V2 rocket 
was hard to identify, but attacks on storage 
sites, supply routes, motor transport parks, and 
lines of communication were reducing the scale 
of attack far below what the Germans hoped to 
achieve. But in the case of the rocket and in 
the case of the flying bomb, the only way to 
silence this form of long-range artillery was the 
physical occupation of the sites from which 
these weapons were fired. The primary object 
of the R.A.F. in close co-operation with the 
Army, was to hasten the paralysis and destruc- 
tion of the German armies and liberate Holland 
from the invader. Sir Archibald then went on 
to speak of the fight against Japan, the destruc- 
tion of the German fighter force, the security of 
D-day convoys, the sinking of the “ Tirpitz,” 
the strategic bomber offensive, which now 
reached right across Europe, and the loss of oil 
supplies following the attack on synthetic oil 
plants and oil refineries. Already the Allied 
Air Forces had reduced German oil production 
to such an extent that the enemy’s available 
resources were approaching exhaustion. In the 
week ended February 12th, 16,000 tons of 
bombs were dropped by the Allied air forces. 
The next week that figure rose to 23,000 tons, 
and was followed by 41,000 tons the week after 
that, and in the following week with 32,000 
tons, and some returns outstanding. This 
swelling crescendo of destruction was engulfing 
oil plants, tank factories, and the communica- 
tion of the German armies on every front, as 
from west, east, and south the Allied Armies 
surged forward into Germany. 








Sixty Years Ago 





TOWER’S FRICTION EXPERIMENTS 


In an article in our issue of March 6th, 1885, 
we said that although the results of Beauchamp 
Tower’s experiments on friction had been before 
engineers for some time, they had, so far as we 
were aware, produced no modification of engi- 
neering practice. Tower, we remarked, had 
shown that the pressure at the top of a bearing, 
where the oil hole was almost invariably made, 
was so great that it seemed practically impos- 
sible for the oil to remain just where it was most 
wanted. Yet we knew of no attempt being 
made to supply the oil at the sides of bearings. 
It seemed hardly worth while to carry out 
costly experiments if the lessons they taught 
were simply put by and ignored. Surely, we 
said, Tower’s results were worthy of a better 


The most troublesome class of bearings with 
which engineers had to deal, we continued, were 
those of marine engines. “It seemed impossible 
to work them cool without using quantities of 
cold water. Even in such crack Atlantic liners 
as the “ Arizona” and “ Oregon ” spray pipes 
were fitted over the crank pits, from which a 
deluge of water was distributed on to the bearings 
throughout the whole run. Why should this 
practice be necessary ? Why, on the other 
hand, did the bearings of a locomotive hardly 
ever heat, in spite of the fact that the loads per 
square inch on them were very high ? Why, too, 
did the bearings of small stationary engines 
give a great deal of trouble? We wondered 
whether Tower’s results could throw any light 
on these subjects, but we had to confess that 
so far no one appeared to be making any attempt 
to make use of them. Everyone said the results 
were of great value, but we had yet to discover 
what their value really was. It would be 
deplorable, we thought, if Tower’s work was 
to be allowed to follow the example of that of 
Government Committees, which commonly 
took evidence, conducted investigations, and 
then reported, without anything coming of the 


report. 








“Tools for the Next Job” 


UNDER the title “Tools for the Next Job,” 
the Tory Reform Committee has expounded its 
licy of progress through productivity in a 





book published at the beginning of this week. 
The book is divided into two main parts, the 
first of which deals generally with the task of 
industrial reconstruction in this country. Some 
of the conclusions reached on this matter are 
that a rising standard of living cannot be 
achieved merely by stabilising output or redis- 
tributing income. A rising standard depends 
upon an increase in the national wealth, and to 
achieve that our industries need to be re- 
equipped. Such re-equipment should not be 
simply to repair the ravages of war, but to make 
good the arrears of the past forty-five years, 
and the only standard of industrial efficiency 
acceptable to Britain is that of the most effi- 
cient comparablé industry in any other part of 
the world. In the future, it is argued, success 
will go to the nations which use modern methods 
and mechanical equipment to save manpower 
and reduce costs. The Government’s first task 
is therefore to bring about the re-equipment of 
British industry, for such re-equipment will 
directly affect the material comfort and con- 
venience of every citizen. Re-equipment, it is 
suggested, is also the key to expanding produc- 
tion and expanding markets. The second part 
of the book deals with the “tools” required 
for the expansion of industry. Summarising 
the main conclusions as to the part to be played 
by capital, management, labour, and the 
Government in pursuit of an expanding 
economy, it is urged that the making of profits 
must be recognised as socially and economically 
desirable. Depreciation allowances and taxa 
tion of profits ploughed back into business 
should be revised so as to encourage the main- 
tenance and renewal of equipment, and the 
construction of new capacity. It must be the 
task of the Government to work out, in con- 
sultation with industry, the main lines of an 
industrial policy, and management must be 
asked to fit its business plans into the frame- 
work of such a national policy of expansion. In 
return, it will be offered the opportunity to 
increase the efficiency of its undertakings, and 
to run them profitably with the minimum of 
Government interference in their adminis- 
tration. 








Mexican Hypro-Extectric PLant.—Towards 
the end of last year a 31,000-kW hydro-electric 
plant was put into operation at Ixtapantongo, 
Mexico, and will, it is suggested by Engineering 
News-Record, relieve the power shortage in the 
Mexico City area. Two further plants are to be 
provided, as part of a two-year programme, 
at El Durazno and Santa Barbara. When 
these are completed the three units together will 





American Engineering News 





Municipal Engineering Boards 

A novel feature in relation to the 
planning of public works for large cities in the 
United States is the appointment of an Engi. 
neering Board of Review in Chicago to consider 
the programme as a whole. In ordinary city 
practice each department of municipal govern. 
ment plans its own works and improvements 
and supervises’ their construction. Under 
normal conditions, this method has functioned 
satisfactorily, but with the stoppage of con. 
struction, and even of maintenance work, due 
to war conditions, there is accumulating a vast 
amount of deferred normal construction and 
maintenance of public works, which must be 
planned, financed, and put under way through 
some comprehensive programme, both to have 
the work accomplished and to provide an 
immense reservoir of employment. To meet 
this condition at Chicago there has been 
appointed an Engineering Board of Review 
to integrate the functions of the several engi- 
neering departments of the municipal govern. 
ment, and to assure a programme of develop. 
ment that is co-ordinated and consistent with 
economic needs. This Board was authorised 
by the City Council, which also appropriated 
a fund of £12,500 for the carrying on of its 
work. It is composed of the four Commissioners 
of Subways, Streets and Electricity, Buildings, 
and Public Works, together with the chief engi- 
neers of the park department and the sanitary 
district, and the superintendent of the county 
highway department. All major construction 
projects will be studied and passed upon by 
the Board of Review before being submitted 
to the City Council by the individual depart- 
ments for approval or disapproval. Since the 
work now needed would cost far more than the 
funds the city would have available, the policy 
of the Board will be to approve at first only 
works which, when completed, will provide a 
comprehensive and usable improvement, will 
reduce traffic accidents or facilitate traffic 
movements in congested areas. 


Boilers for Post-War Locomotives 


Recent American reports on the design 
of locomotives after the war have stressed the 
opinion that the welded boiler will become 
general, although as yet it has been approved 
only to a very limited extent by Government 
regulatory authorities. Such a boiler in use on 
the Delaware and Hudson Railroad for six 
years has run 340,000 miles and without trouble. 
The Chicago, Milwaukee, St. Paul, and Pacific 
Railroad is to build an all-welded boiler for a 
4-6-4 engine, using carbon steel instead of the 
high-tensile silico-manganese steel used in 
riveted boilers. This experimental boiler, 7ft. 
to 8ft. in diameter, will have stresses relieved 
by heating to 1100 deg. Fah., and be subjected 
to hammer tests and hydrostatic tests carried to 
one and a half times the working pressure. 
Welded boilers are considered of advantage for 
pressures up to 3501b. For higher pressures it 
will be better to go to a water-tube design, or 
at least to fire-box walls composed of water 
tubes. For the welded boiler the radial-stay 
type is recommended. Alloy steels should wait 
for further development, especially as to their 
resistance to corrosion. In view of require- 
ments for high speeds with heavy trains in 
post-war railway service, the boilers should 
have siphons and circulators to develop steam 
bubbles and disengage the steam from the 
water. Improved continuous or automatic blow- 
off may be required for removal of solids in 
suspension. Chemical treatment of boiler feed 
water will be needed as well as improved 
purification of steam before it’ enters the dry 
pipe. In a recent design of locomotive boiler 
the steam dome is eliminated, a slotted dry pipe 
in the boiler being substituted. For efficient 
service of locomotives the boilers should be of 
such design as materially to reduce engine 
detentions for servicing, inspection, and main- 
tenance work on the boilers. Such boilers 
should permit of being kept under steam for 





form the first large hydro-electric project con- 





and fuller discussion than they had yet received. 


structed by the Mexican Government. 


thirty days or more without mechanical 
attention. 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer 


The prices quoted herein relate to bulk quantities. 


‘The American Steel Industry 


The progress made by the American steel 
industry during 1944 has recently been reviewed in 
The Iron Age by Mr. Tom Campbell. The review 
points out that as the year ended, and as the steel 
industry produced more steel than is likely to be 
equalled for some time, the tempo was one of war 
steel first and everything else second. Shell steel, 
naval requirements, and general war items were 
in greater demand than in the preceding year. 
With regard to finished steel, the estimated pro- 
duction for 1944 was about 63,846,000 tons, and 
the distribution by consuming industries changed 
little from that of 1943. Shipbuilding in 1944 con- 
tinued to take the largest portion of steel shipments, 
exclusive of miscellaneous tonnage. Estimates 
show that in 1944 shipbuilding alone consumed 
nearly 19 per cent. of total steel output, compared 
with 21 per cent. in 1943. In other words, the 
amount of steel that went into shipbuilding was 
substantially the same for both years. Nearly 
2,000,000 tons of steel, or 3-1 per cent. of total 
shipments, passed to the agricultural machinery 
industry during last year. This was an increased 
amount, primarily to be accounted for by a belated 
recognition that without farm implements the 
nation’s food supply would suffer. Probably more 
than any other essential civilian endeavour, steel 
for agricultural needs was, by the middle of 1944, 
adequately supplied, and only a shortage of man- 
power in the closing months of the year prevented 
the farm implement industry from stepping-up 
production to desired levels. It is estimated that 
the automotive and aircraft industries consumed in 
1944 a total of nearly 5,000,000 tons of steel, or 
7-4 per cent. of total outputs. The review adds 
that there is no reason to believe that after the war 
the automotive industry will not return to its pro- 
minent position among the heaviest consumers of 
steel products. Steel consumption of the railways 
during 1944 amounted to 9-6 per cent. of total 
outputs, or just over 6,000,000 tons, as against 
a little more than 5,000,000 tons in 1943. The 
increased consumption may be accounted for mainly 
by the deterioration of rolling stock and a greater 
demand for haulage. It is expected that, when war 
requirements no longer have to be considered, the 
railways will consume a larger percentage of the 
yearly steel output of America. Despite the 
grandiose plans of many railways, it is believed 
that the carriers, when facec with reduced revenues, 
will pull in their horns as far as new construction 
is concerned, but this does not mean that the rail- 
ways will not be a prime steel consumer in the post- 
war period. Some authorities have placed their 
demand at around 5,000,000 tons a year for several 
years. Amongst many other interesting points 
covered by the review, it may be noted that in 
1944 steel plates represented almost 20 per cent. 
of the total steel production, which was similar to 
the experience of 1943. 


The Pig Iron Market 


Generally the demand for pig iron appears 
to be increasing, and supplies of some grades are 
now somewhat short. Present conditions do not 
make it easy for outputs to be extended, and the 
issue of licences for pig iron is rather restricted. 
Meanwhile, some of the consuming industries are 
experiencing busier conditions, and would welcome 
bigger allocations. The production of hematite is 
still on a very limited scale, and quantities of this 
description are only made available where no other 
grade of pig iron can be utilised. Amongst the 
general engineering and jobbing foundries, there is 
now a higher rate of employment, although the 
demand for castings for various war purposes is less 
insistent than it was a few months ago. Greater 
activity is also evident in the heavy electrical and 
machine tool industries. Considerable quantities of 
low and medium-phosphorus pig iron are therefore 
required to cover existing needs. Refined pig iron, 
now often employed as a substitute for hematite, 
is also applied for in increasing tonnages. Active 
conditions prevail in the light castings fouridries, 
and are caused chiefly by increased production of 
eastings of a domestic nature. So far, the activity 
has not reached big proportions, and is unlikely to 
do so until more skilled labour is available, and 
larger allocations of high-phosphorus pig iron are 
possible. Coke supplies are now more regular, and 
cause less anxiety to those consumers who have to 
rely on deliveries at frequent intervals. Supplies of 
limestone and ganister are good. A fair amount of 
business continues to be transacted in ferro-alloys 
of most descriptions. It is interesting to note that, 
according to figures recently compiled by the 
American Iron and Steel Institute, the 1944 output 
of pig iron, including ferro-manganese, of the U.S.A. 
is estimated at 62,041,000 short toms. 





Scotland and the North 


Whilst generally the outputs of the Scottish 
iron and steelworks are maintained on a moderate 
scale, it does not seem likely that any great expan- 
sion of business will take place until it is possible 
to proceed with reconstruction programmes in war- 
damaged territories. Although the latest figures 
issued by the Board of Trade show an increase in 
the exports of iron and steel during 1944, overseas 
business is, of course, small compared with pre-war 
days, and cannot look for much extension until it 
is considered advisable to permit greater freedom 
in export trade. At present, Government require- 
ments continue to take a fair proportion of pro- 
duction, although, of course, in some departments 
the demand is now less insistent. Shell steel is 
being provided in good quantities and the tube 
works are also maintaining the increased activity 
which has been noticeable in recent weeks. The 
works producing sheets of light gauges continue to 
form the busiest section of the Scottish steel 
industry. Their present contracts will carry this 
activity well into the second period, and the 
demand remains strong. Inquiries for galvanised 
sheets have increased, but in spite of the easing of 
restrictions upon galvanising, the present shortage 
of labour prevents big outputs in galvanising 
departments. The call for sheets of heavy gauges 
is much less marked. Supplies of sheet bars are 
reasonably good, although they are not so plentiful 
as they have been. The re-rolling mills are only 
moderately employed. Fairly good tonnages of 
small bars are being taken up, but the demand for 
small angles and various other re-rolled products 
shows a tendency to decline. In the plate depart- 
ments, orders for some good tonnages are being 
provided by locomotive and wagon-building firms, 
but there is still a scarcity of shipbuilding speci- 
fications. Business in some sections of the Lanca- 
shire steel industry has shown slight improvement 
during the past week or two. There is a demand for 
light sections, and forging blooms and billets are 
also being called for in larger quantities. The wire 
industry continues to take up good tonnages of rods 
and billets, and the orders being placed for these 
descriptions show an increase. There is a good 
degree of activity in the sheet works on account of 
@ maintained request for black sheets. A fair 
amount of business is being transacted in boiler 
plates, but for general plates new contracts are not 
so readily forthcoming. A moderate business in 
black bars for bright drawing continues, and there 
is also a fair demand for mild steel bars of various 
diameters. Colliery material, such as arches and 
props, is being taken up in good quantities. In 
special alloy steels, however, only a limited amount 
of business is at present evident. Steady conditions 
continue in the finished iron industry in Lancashire. 
Crown and best-quality bars are in demand, and 
producers have a fair amount of work in hand. On 
the North-West Coast there is continued activity in 
the steelworks. ; 


The North-East Coast and Yorkshire 

The iron and steel industries of the North- 
East Coast keep up fairly good outputs, but the 
demand being made upon them at present does not 
require the same high rate of production as was 
evident a year or so ago. The industries continue to 
be occupied mainly on war requirements of various 
kinds, and there is no very big expansion of products 
allocated to purely civilian needs. It seems probable 
that no great extension of business of this nature 
will take place until replacement and reconstruction 
work is put in hand. In the meantime, general 
trading conditions have shown little change in 
recent weeks. The sheet mills are bus#ly engaged, 
and producers of light sheets are heavily com- 
mitted for some months ahead. They are making a 
considerable demand upon present suppiies of 
sheet bars. The re-rollers still have a fair amount 
of work in hand, which relates to existing contracts, 
and in their present operations call for considerable 
supplies of semis. They are taking up defective 
billets and double-sawn crops in some quantity in 
order to supplement their deliveries of prime 
billets. Producers of plates are not so well engaged 
as they were, but some good tonnages of plates 
continue to be called for by locomotive and rolling 
stock builders. In heavy structural steel, no revival 
of business is to be seen, but there is a fair demand 
for light sections. Steel rails provide some good 
transactions, and various items of colliery equip- 
ment have a regular demand. There has also been 
a slight improvement in the request for alloy and 
special steels. In the Yorkshire iron and steel 
industries, employment remains at a moderately 
good level. In some sections of the steel industry 
the shortage of skilled labour presents difficulty. 
Basic steel is required in fairly good quantity, and 








deliveries of raw materials to producers are main- 
tained on a good scale. The acid-carbon steel 
departments are also quite well employed. In alloy 
steels the less expensive grades required for general 
engineering uses are still in fairly active request. 
The cutlery industry is taking slightly increased 
quantities of stainless steel, although trade in this 
description does not, so far, amount to any big 
improvement. So far as export business is con- 
cerned, orders of considerable value have recently 
been placed with Sheffield firms by the delegation 
from the Turkish State Railways which has been 
visiting this country. These orders are principally 
for tools and tool steel. 


The Midlands and South Wales 


The iron and steel industries of the 
Midlands have not shown many new features in 
the last week or two. In most departments outputs 
are being maintained at a level which is quite 
adequate to the prevailing demand. During the 
present quarter, orders provided by war require- 
ments have kept works moderately well employed, 
but, generally, the demand for materials definitely 
associated with the war is now less urgent. The 
production of goods for civilian needs and for 
export trade is, however, still on a relatively small 
scale, and is unlikely to show much expansion until 
it is considered advisable to permit further relaxa- 
tion of existing controls. In the steel industry 
there is a reasonably good demand for light sections 
and bars, which provides the re-rolling mills with a 
fair amount of work. No improvement can be noted 
in business in heavy structural steel, but the 
collieries keep up their demand for roofing bars, 
arches, and props, and some good tonnages of this 
material are being regularly delivered. In special 
and alloy steels there is at the moment little activity. 
The plate mills are not heavily engaged, although 
builders of locomotives and wagons are taking good 
quantities. The demand for shipbuilding plates, 
however, remains small. The sheet mills are still 
very busy, and have in hand a large volume of orders 
for plates of light gauges. In most cases, producers 
of sheets are already heavily committed for the 
second period. No outstanding: developments are 
evident in the finished iron industry. Works pro- 
ducing best bars are moderately well occupied with 
orders coming chiefly from wagon builders. A fair 
amount of business is being transacted in Crown 
bars, and the producers of bars of Nos. 3 and 4 
quality continue to dispose of satisfactory tonnages. 
Business in the South Wales steel industry has not 
experienced any great change in the last few weeks. 
There is an active request for semi-finished steel 
products, and soft and other steel billets, as well as 
sheet bars, are being regularly absorbed in good 
quantities. As regards finished steel products, 
there is a demand for medium and light plates 
which provides some activity, but in heavy plates 
and sections business is dull, Good business has 
continued in the market for tinplates. Home users 
have placed more orders for delivery during the 
second period, and some producers are reported to 
be fully booked. The export market for tinplates 
has not shown much improvement, transactions at 
present being on a limited scale. 


Iron and Steel Scrap 


Fairly active trading conditions have 
continued on the jron and steel scrap markets in 
most areas. No particularly notable features have 
been in evidence, but the present demand for many 
descriptions of scrap readily absorbs the available 
supplies. Consumers show preference for good- 
quality grades. Heavy mild steel scrap has an 
active demand, and some big tonnages in furnace 
sizes or cut to foundry sizes are being disposed of 
without difficulty. There is also a good call for 
mixed wrought iron and steel scrap for basic steel 
furnaces, and some stringency may be noted in 
supplies of good-quality, heavy material of this 
description. Short heavy steel scrap for -electric 
furnace and cupola purposes has an active market, 
and is being more readily taken up in good quantity. 
Chipped alloy steel turnings are in keen request. 
Bundled stee! scrap and hydraulically compressed 
steel shearings have a regular demand at present, 


-and the current output is absorbed quite readily. 


There is only limited business in acid carbon scrap, 
such demand as. there is being centred upon scrap 
of low sulphur and phosphorus content. Brisk 
business continues in the market for cast iron serap, 
and supplies of most grades are rather scarce. 
There is a persistent demand for good heavy 
material in large pieces and furnace sizes. Good cast 
iron machinery scrap in cupola sizes is also in keen 
request. Heavy wrought iron scrap is quickly 
absorbed, and is being sought in increasing quantity. 
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New AERONAUTICAL RESEARCH DEVELOPMENT 
CENTRE.—In the House of Commons last week Sir 
Stafford Cripps, the Minister of Aircraft Production, 
announced that the Government had decided to set 
up a new research and development centre for 
aircraft in this country, in which all the latest and 
best wind tunnels and other apparatus could be 
installed. After a very complete survey of the 
country it had been decided, he said, to place the 
new research establishment in the vicinity of 
Bedford. In the meantime, the work would be 
carried on in the Royal Aircraft Establishment at 
Farnborough, where such excellent work had been 
done in the past. 


THE Late Mr. ALEXANDER FRASER.—We regret 
to learn of the death of Mr. Alexander Fraser, who 
was well known in the engineering world as_ the 
chief technical and commercial representative in 
Scotland of the Armstrong-Whitworth group of 
companies. Mr. Fraser was in his sixty-fourth 
year. He began his technical career as an engineer- 
ing apprentice and later as draughtsman with John 
Hastie and Co., Ltd., of Greenock. After service 
with Chivers and Son, of Histon, and John Rogerson 
and Co., Ltd., of Wolsingham, Mr. Fraser was 
associated during the last war with Royles, Ltd., of 
Walsingham, and Hawthorns, Ltd., of Leith, as 
works manager. Since 1918 he acted as chief 
technical and commercial representative of the 
Armstrong-Whitworth group for Scotland. 


Krne’s COLLEGE ENGINEERING SocreTy.—We 
had the pleasure last Friday, March 2nd, of attend- 
ing the forty-seventh annual dinner~ of King’s 
College Engineering Society at the Holborn 
Restaurant. Young engineers are determined to enjoy 
themselves, and, the College being a compact com- 
munity, the function has, in addition, an intimate 
atmosphere that similar functions of our large 
institutions sometimes lack. Many speeches were 
made, but they had the merits of being short and 
very much to the point. Mr. E. Graham Clark, 
Secretary of the Institution of Civil Engineers, and 
Professor W. J. John, Professor of Electrical Engi- 
neering, Queen Mary College, were the guests of 
the evening, and the chair was taken by Mr. O. V. S. 
Bulleid, Vice-President of the Institution of Mecha- 
nical Engineers. 

SweEpIsH SYNTHETIC RuBBER.—The production 
of Swedish synthetic rubber, known as “ Svedo- 
pren,” which has so far been carried out on only an 
experimental scale, will shortly increase consider- 
ably, according to recent reports. The first 
“** Svedopren ”’ plant in the country, the Ljungaverk 
Works in Northern Sweden, which had to close 
down last autumn in consequence of an explosion, 
has resumed production, and another factory at 
Stockvik is about to be put into operation. The 
combined annual output of 1600 tons is, however, 
by no means sufficient to cover the country’s 
requirements of this product. In 1938, for instance, 
Sweden imported no less than 14,000 tons of rubber 
and rubber products. ‘ Svedopren,’’ named after 
the Swedish scientist, Professor The Svedberg, 
whose researches resulted in this new product, is 
claimed to be a high-quality synthetic rubber. One 
of its main advantages is its resistance to oil and all 
kinds of liquid fuels. 


INSTITUTION OF STRUCTURAL ENGINEERS.—Last 
Friday, March 2nd, the Institution of Structural 
Engineers held a lunch at the Dorchester Hotel, 
London. In proposing the toast of “‘ The Institu- 
tion,” Mr. George Hicks, Parliamentary Secretary, 
Ministry of Works, mentioned the work of struc- 
tural engineers in the production of the ‘‘ Mulberry ” 
harbour at Arromanches. In reference to his 
Ministry, he said that its wartime work was virtually 
finished, but that a heavy programme of post-war 
work was foreshadowed. He appealed for the help 
of structural engineers in solving the problems of 
housing. Replying, Mr. Gower B. R. Pimm, Pre- 
sident of the Institution, mentioned the Codes of 
Practice organisation, and hoped it would be kept 
in being. The Institution looked forward to 
co-operation with the Ministry in the future. The 
toast of ‘‘ The Guests ’’ was proposed by Mr. F. E. 
Drury, Vice-President, and Sir Edward Campbell, 
Parliamentary Private Secretary, Ministry of Health, 
responded. 


Personal and Business 


Mr. Witi1aM H. Hicerysotuam has been elected 
chairman of the board of directors of Edgar Allen 
and Co., Ltd., in succession to the late Mr. C. K. 
Everitt. Mr. Higginbotham, an _ incorporated 


Memoranda 


a director in 1933. He has since been in charge of 
the financial side of the company’s activities. 


Mr. JOHN ALLAN has been appointed secretary of 
Priestman Brothers, Ltd. 
Mr. LESLIE GaMaGE has been re-elected Pre- 
sident of the Institute of Export. 


Mr. T. H. Davies, of Latch and Batchelor, Ltd., 
has been re-elected Chairman of the Federation of 
Wire Rope Manufacturers of Great Britain. 


Mr. Henry B. Bryans, executive vice-president 
of the Philadelphia. Electric Company, has been 
re-elected President of the American Standards 
Association. 


Mr. A. E. L. Coortton, M.P., has resigned from 
his position of chairman and director of Lancashire 
Dynamo and Crypto, Ltd., owing to pressure of 
other business. 


THE MINISTRY OF FUEL AND POWER announces 
that Professor Douglas Hay has been appointed a 
member of the Board for Mining Examinations, in 
place of the late Mr. Robert Clive. 


Mr. H. Ceci Boortu has relinquished his position 
of joint managing director of the British Vacuum 
Cleaner and Engineering Company, Ltd. He will 
continue to serve as chairman of the company. 


Caprain W. N. Cottrns, M.I.A.E., has resigned 
his position as Deputy Director of Mechanisation, 
Ministry of Supply, to take up an appointment on 
the board of F. Perkins, Ltd., Peterborough, as a 
director on special duties. 


Mr. ANDREW K. McCosu has been elected Pre- 
sident of the British Employers’ Confederation, in 
succession to the late Sir Charles Craven. Sir Allan 
MacDiarmid, Mr. G. S. Maginness, and Mr. Thomas 
Longworth have been elected Vice-Presidents. 


Mr. H. L. SarcHett has been appointed manager 
of the Rugby works of the British Thomson- 
Houston Company, Ltd., in succession to Mr. A. P. 
Young, who has retired after serving the company 
since 1901. Mr. Young was appointed engineer, 
Coventry works, in 1915, engineer and manager in 
1921, and manager, Rugby works, in 1929. Mr. 
Satchell joined the company as an apprentice in 
1920; in 1929 he was appointed planning engineer, 
in 1940 assistant manager, and at the beginning of 
this yeer associate manager. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the 'y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cuses the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 











Bradford Engineering Society 


Monday, March 19th.—Technical College, Bradford. 
‘**Production Technique of Industrial Plastic 
Mouldings,” E. M. Elliott. 6.45 p.m. 


Institute of British Fouadrymen 


Saturday, March 10th.—Bristot Branox : Grand Hotel, 
Broad Street, Bristol. ‘‘ The Production and Pro- 
perties of High-Strength Cast Irons,” A. E. McRae. 
3 p.m.—West Ripine Brancu: Technical College, 
Bradford. Prize-winning paper in the 8S. W. Wise 
Competition. 6.30 p.m. 

Saturday, March 17th—MIDDLESBROUGH BRANCH: 
Imperial Hotel, Darlington. ‘ Modification by 
Heat Treatment of Cast Structures and Properties,” 
Dr. H. T. Angus. 3 p.m. 


Institute of Welding 


Monday, March 12th.—LEEDs Brancu : Great Northern 
Station Hotel, Leeds. ‘‘ Welded Fabrication, Past 
and Present,” J. Wright. 7 p.m. 

Wednesday, March t4th—-W. ScoTLAND BRANCH: 39, 


Elmbank Crescent, Glasgow. Annual general 
meeting. 6.30 p.m. 
Institution of Automobile Enbineers 
Sunday, March 1\th-——Lonpon Brancu: 12, Hobart 


Place, 8.W.1. ‘‘ Lessons from Racing Car Design,” 
L. Pomeroy. 3 p.m. 

Tuesday, March 13th.—CoventRY Brancu: Technical 
College, Coventry. ‘Progress in Motor-Cycle 
Engines, with Some Notes on Combustion,” J. 
Craig. 7 p.m. 

Saturday, March 1\7th—Bristot BrancH: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 


Monday, March 19th—MANCHESTER BRANCH: 


a 


Monday, March 19th.—Guascow BRANCH: lust, of 
Engineers and Shipbuilders, 39, Elmbank Crescent 
Glasgow. ‘‘ A Survey as to Possible Improvementg 
in Lighting of Automobiles and Public Service 
Vehicles,” W. H. Lund. 7 p.m. 

Tuesday, March 20th.—CovENTRY BRANCH: Technical 
College, Coventry. “* Constant-Speed 
and Units,” H. G. Webster. 7 p.m. 


Institution of Chemical Engineers 

Saturday, March 17th.—N.W. Brancu : College of Tech. 
nology, Manchester. ‘‘The Removal of Oxides 
of Sulphur from Exit Gases,” J. P. V. Woolam and 
A. Jackson. 3 p.m. 

Institution of Civil Engineers 

Tuesday, March 13th.—Great George Street, S.W.1, 
‘The Design and Erection of the Otto Beit and 
Birchenough Bridges, Rhodesia,’’ H. Shirley Smith 
and Ralph Freeman, jun. 5.30 p.m. 


Institution of Electrical Engineers 

Saturday, March 10th.—N. MipLanp STUDENTS: Elec: 
tricity Department Offices, Whitehall Road, Leeds. 
Problems Aftetnoon. 2.30 p.m. 

Monday, March 12th.—N.E. CENTRE: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘* Operation, 
Maintenance, and Testing of Overhead Lines and 
Associated Outdoor Equipment on A.C. Systems,” 
R. C. Hatton and J. McCombe. 6.15 p.m. 

Wednesday, March 14th.—TRANSMISSION SEcTion: 
Savoy Place, Victoria Embankment, W.C.2, 
“Operational Control of Electricity Supply 
Systems,” W. Kidd and E. M. S. MeWhirter, 
5.30 p.m. 

Thursday, March 15th—N.E. Centre: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. ‘Some 
Hydro-Electric Developments and Achievements,” 
W. Hatch. 5.45 p.m. 

Friday, March 16th.—MEaAsUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘ The Tem. 
perature Compensation of Indicating and Record. 


Airscrews 





ing Instruments,” G. Tagg. 5.30 p.m.—s, 
Miptanp StTupENTS: Loughborough College, 
Loughborough. ‘Electrical Technique in Resist- 


ance Welding,” T. E. Calverly. 7 p.m. 

Tuesday, March 20th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. _‘‘ Apprenticeship 
and Trainee Systems in the Radio Industry,” J. 
Greig. 5.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, March 13th.—39, Elmbank Crescent, Glasgow, 

C.2. “Railway Engineering Research,” F. C. 

Johansen. 6.30 p.m. 

Institution of Mechanical Engineers 


To-day, March 9th.—Storey’s Gate, Westminster, S.W.1. 
Conference on Surface Finish. 10.30 a.m. and 


2.30 p.m. 
Friday, March 16th.—Storey’s Gate, Westminster, S.W.1. 
Informal Meeting. ‘Invention After the War,” 
H. Sinclair, E. W. Moss, and H. W. Cadman. 
5.30 p.m. 
Saturday, March 17th.—LoNDON GRADUATES: Storey’s 
Gate, Westminster, S.W.1. “British Machine 
Tools During the War,” A. H. Lloyd. 3.30 p.m. 


Institution of Mining and Metallurgy 


Thursday, March 15th.—Geological Society, Burlington 


House, W.1. ““A Short-Wave Ultra-Violet Pros- 
pecting Set for Fluorescent Minerals,’’ Philip 
Rabone. 2.30 pm. 


Junior Institution of Engineers 

To-day, March 9th.—39, Victoria Street, 8.W.1. Informal 
meeting. Films on American life. 6.30 p.m. 
Wednesday, March 14th.—SnHEFFIELD SECTION: Metal- 
lurgical Club, West Street, Sheffield. Presidential 
Address, Major-General K. C. Appleyard. 7.30 p.m, 
Friday, March 16th.—39, Victoria Street, S.W.1. 
** Recuperating and Regenerative Furnaces,’’ Percy 
W. Dunn. 6.30 p.m. 


Keighley Association of Engineers 
Saturday, March 10th.—Mechanics’ Institute, Keighley. 
Annual dinner. 5.30 p.m. 


Manchester Association of Engineers 

To-day, March 9th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ The Trend of Modern Steam Loco- 
motive Design,’ H. J. Hulme. 6.30 p.m. 


Manchester Geological and Mining Society 
Tuesday, March 13th.—Queen’s Chambers, 5, John 
Dalton Street, Manchester, 2. ‘‘ Extinguishing a 
Mine Fire by Blast,” H. Price. 3.15 p.m. 





North-East Coast Institution of Engineers and Shipbuilders 


To-day, March 9th.—Mining Institute, Newcastle-upon- 
Tyne. ‘‘ Notes on the Machinery and Equipment of 
Tankers,” J. N. Hendry. 6 p.m. 


Royal Institution of Great Britain 
Friday, March 16th.—21, Albemarle Street, W.1. “‘ The 
Structure, Degeneration, and Repair of Nerve 
Fibres,” J. Z. Young. 5 p.m. 
Royal Society of Arts 

Wednesday, March 14th.—John Adam Street, Adelphi, 

W.C.2. “The Thames Barrage and its Importance 
in the London Reconstruction Plan,” J. H. O 
Bunge and W. H. Gaunt. 1.45 p.m. 


Sheffield Society of Engineers and Metallurgists 


Monday, March 19th.—Royal Victoria Station Hotel, 


Sheffield. ‘‘ Welding Applied to Steel Pressings,” 
V. L. Pardoe. 6 p.m. 


Women’s Engineering Society 

Engi- 
neers’ Club, Albert Square, Manchester. “‘ Grey 
Cast Iron as an Engineering Material,” H. J. Young. 








accountant, joined the company in 1930 as secretary 
—a position which he now relinquishes—and became 


“Light Alloy Pistons,’ E. B. Graham and C. F. 
Russell. 2.30 p.m. 


6.30 p.m. 
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A Seven-Day Journal 


Institute of Marine Engineers 


Tue annual meeting of the Institute of 
Marine Engineers was held in London on Friday, 
March 9th. Sir William Currie, the chairman 
of the P. & O. Steam Navigation Company and 
its associated concerns, was elected President 
in succession to the late Engineer Vice-Admiral 
Sir George Preece. In the annual report refer- 
ence is made to two new committees, one for 
reporting on proposals for the establishment of 
a Merchant Navy Engineering College, and the 
other to consider the recruitment of junior 
engineers for the Merchant Navy. The Insti- 
tute’s building at the Minories, London, E.C.3, 
will, it is noted, have to be demolished when 
the post-war reconstruction of London is carried 
out. At a special meeting the Council unanim- 
ously decided that the future site should be 
somewhere in the heart of the shipping com- 
munity between the Bank and the Aldgate 
pump. After the meeting the annual luncheon 
took place, and was attended by a large number 
of guests and members. Sir James Lithgow, 
Controller of Merchant Shipbuilding and 
Repairs, proposed the toast of “The Lord 
Mayor and the Corporation of London.” In 
his reply the Lord Mayor, Sir Frank Alexander, 
said that the British people had handed over 
their freedom and liberties with both hands to 
those they had entrusted with the running of 
the war. The people of the City of London 
demanded those freedoms back again; they 
wanted the right to conduct their businesses 
themselves. In marine engineering we had now 
reached a stage of progress which it would 
have been quite impossible to have reached if 
industry had been under Government control. 
The toast of “ The Institute of Marine Engi- 
neers ” was proposed by Sir George T. Broad- 
bridge, who paid tribute to the craft of marine 


Royal and Merchant Navies to keep open the 
Seven Seas. Responding to the toast, the 
President, Sir William Currie, paid a warm 
tribute to the late President. Few people, he 
went on to say, gave any thought after a long 
voyage of the engineers below deck. He gave 
some account of the work done by engineers in 
ships attacked by the enemy. A happy feature 
of last year’s work was the admission to student 
membership of the Institute of a number of 
junior officers of the Royal Navy on their 
passing out of the Engineering College at 
Devonport. The Institute would apply its 
cumulative knowledge and experience to the 
future recruitment and training of engineers for 
the Merchant Navy. Mr. Alfred Robertson, the 
Hon. Treasurer, proposed the toast of “ The 
Guests,” and Vice-Admiral Sir W. F. Wake- 
Walker, the Third Sea Lord and Controller of 
the Navy, and Admiral Emory 8S. Land, 
Administrator of the United States War 
Shipping Administration, replied. 


The Great Western Railway 


THE annual general meeting of the Great 
Western Railway Company took place at 
Paddington Station on Wednesday, March 7th. 
Sir Charles Hambro, who presided, expressed 
his regret that other calls on his services necessi- 
tated his retirement from the office of chairman, 
in which he was to be succeeded by Lord Portal. 
In his chairman’s address, Sir Charles reviewed 
the work carried out by the G.W.R. during the 
year, taking into account especially the addi- 
tional demands made by wartime traffic and the 
invasion of the Continent. He also spoke on 
matters affecting reconstruction, and said that 
discussions with representatives of private 
wagon owners and wagon repairers were con- 
tinuing with a view to reaching agreement as 
to the best means for securing a greater measure 
of common user of privately owned wagons in 
the coal industry, the extended user of high- 
capacity wagons, and the adoption of such 
standardised types of wagons as would best 
meet the needs of the industry. In considering 


owing to the diversity of the interests affected 
and the varying requirements of the coal 
industry, but it was hoped that it would be 
possible to formulate an agreed policy at an 
early date. After the war, Sir Charles con- 
tinued, the first consideration must be the 
overtaking of the heavy arrears of maintenance 
which had accumulated. The company was 
anxious not only to restore the pre-war 
standards of passenger and freight traffic, but 
also to introduce many improvements. It had 
in contemplation a large programme for the 
construction of new locomotives and carriages 
over a period of five years, and, in carrying out 
that work, many improvements would be incor- 
porated. The programme included new and 
up-to-date designs, more comfortable carriages 
with more attractive upholstery and improved 
lighting, and better buffet, dining, and sleeping 
coaches. The modernisation of stations was 
also being planned. With regard to freight 
traffic, Sir Charles said that plans included the 
restoration and extension of pre-war express 
train services, and the development of the use of 
containers and of the railhead system of 
distribution. 


The Southern Railway 


In his chairman’s address at the annual 
meeting of the Southern Railway Company, 
held in London on Thursday, March 8th, 
Colonel Eric Gore Browne spoke of the part 
played by the company during the past year in 
connection with the invasion of Europe. Pre- 
parations had included months of careful plan- 
ning, and the additional sidings and equipment 
necessary had involved nearly £1,000,000 of 
work, all of which had to be designed and carried 
out in a minimum of time by the engineering 
departments. These major operations of war, 
on the success of which our national existence 
depended, would not have been possible unless, 
in the years between the two great wars, the 
board had ploughed back annually into the 
undertaking large sums of money which it was 
thought well not to distribute but to devote to 
keeping the railway up to the highest possible 
standard of efficiency and maintenance. It was 
surely a great achievement of private enterprise. 
On the subject of maintenance, Colonel Gore 
Browne referred to the need for restoring the 
permanent way to a condition capable of with- 
standing heavy loads, not only at pre-war 
speeds, but faster still. Each track renewal 
would have to be carried out to give smoother 
and quieter running, and be so designed as to 
require the minimum of day-to-day main- 
tenance. Practically no new passenger coaches 
had been built during the war, and new rolling 
stock would have to be provided to replace that 
which was now worn out. The Softthern Rail- 
way had to cater for well-defined peaks of 
traffic, and to run the maximum number of 
trains over the track at those peak periods, 
and station times for loading and unloading of 
passengers had to be curtailed as much as 
possible. Those factors had to be taken into 
account in relation to the average length of 
journey. The company’s aim was to give more 
comfortable and more cheerful coaches, and it 
would not hesitate radically to depart from the 
present designs where desirable. 


The Navy Estimates 


In introducing the Navy Estimates for 1945, 
Mr. A. V. Alexander, the First Lord of the 
Admiralty, made reference to the building of the 
special craft and ships which were required for 
the landings in North Africa and Italy and 
ultimately the landing in France. This vast 
additional programme of construction and con- 
version could not, he said, be provided by 
existing shipbuilding resources. The Admiralty 
therefore turned to structural engineers for 
tank landing craft, and to joinery and wood- 
working firms for smaller landing craft. In the 
first quarter of 1942 four times as many major 


of 1941, in the first quarter of 1943 ten times 
as many, and in the first quarter of 1944 sixteen 
times as many as in 1941. The larger landing 
craft could not be provided by this typically 
British method of adaptation and enterprise. 
The first two tank landing ships were merchant 
ships and were converted by Greenwells, of 
Sunderland, and Vickers-Armstrongs at Walker- 
on-Tyne. The first new construction tank- 
landing ships were built by Harland and, Wolff, 
Ltd., at Belfast. Once again the great resources 
of the United States came to our aid under the 
lend-lease arrangements. In all 4066 landing 
ships and craft of over sixty types took part in 
the operation. Shore works costing several 
million pounds had to be provided before the 
assault could be launched. Those included, 
Mr. Alexander went on to say, massive coneréte 
“hards” for embarkation, mooring dolphins 
and watering installations, suspense stations 
in the back areas, and assault stations nearer 
the embarkation points. There were also 
maintenance bases and repair yards, slipways 
for the repair and maintenance of landing 
craft, bases and areas for training and rehearsal, 
operational headquarters, and miscellaneous 
requirements, such as covered storage for 
handling craft, dredging, and ammunition 
dumps. He then went on to describe the two 
great artificial harbours. No less than 132 tugs, 
British, American French, and Dutch, were 
employed in towing the harbour units. Moor- 
ings in the British areas alone included 242 
buoys, requiring the handling of 3265 tons of 
mooring gear. 


London Passenger Transport Board 


THE report of the London Passenger Trans- 
port Board for the year ended December 31st, 
1944, states that shortage of labour and 
restrictions on the supply of fuel and rubber 
have limited the Board’s ability to provide 
adequately for the very heavy traffic demands 
on both road and rail. Nevertheless, essential 
services have on the whole been well main- 
tained. Success was achieved in negotiating 
with employers and employees for the adjust- 
ment of working hours so that a more regular 
flow of traffic obtains during the peak periods. 
There is still wider scope, the Board points out, 
for the application of the principle of staggered 
hours and that principle is recommended to all 
who are concerned with the welfare of staff, 
whether the staff in question comprises industrial 
or clerical workers. What has already been 
accomplished demonstrates that by these 
means the heavy pressure of the peak hour can 
be effectively eased with advantage to all 
parties. The Board and the main line companies 
recognise the need for proceeding with the out- 
standing works under the New Works Pro- 
gramme, 1935-40, as soon as circumstances 
permit after the war, and the need in regard to 
town and country planning, and industrial and 
housing schemes for close consultation between 
the planning authorities and the transport 
undertakings. Since the last annual report the 
Government has set up a Railway (London 
Plan) Committee, to which the Board and the 
main line railways have supplied information. 
With regard to road vehicle design, experi- 
ments have been and are being carried out by 
the Board with a view to gaining experience as 
to the most efficient. and comfortable type of 
road vehicle best suited for service in the 
Board’s area. At the request of the Govern- 
ment many different classes of war work have 
been successfully undertaken. The largest 
commitment was the production of “‘ Halifax ”’ 

four-engined bombers for the Ministry of Air- 

craft Production. Other work included the 
overhaul of tanks and War Department vehicles, 

the adaptation of tanks for special purposes, 

the manufacture of torpedo sight equipment for 

aircraft, and the supply and repair of a wide 

variety of other components for war purposes. 

In addition, a large number of vehicle drivers 

have been trained for the War Office, the 








these matters many complex problems arose 





landing craft were built as in the first quarter 


Canadian Army, and the American Red Cross. 
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Michael Faraday, 1791-1867, the son of a 
Yorkshire blacksmith, was born at Newington 
Butts, London. He received little schooling 
and at the age of thirteen entered the service of 
Mr. Riebau, bookseller, of Blandford Street, as 
an errand bey. For a year he delivered news- 
papers and was then formally apprenticed to 
Mr. Riebau to learn the art of bookbinding. 
Some of the books passing through his hands 
aroused his interest in science. His kindly and 
discerning master encouraged him and in 1810 
he attended a short course of lectures on natural 
philosophy given by Mr. Tatum. He took full 
notes of the lectures and bound them into 
volumes which still exist to testify to his youthful 
ardency in the pursuit of knowledge. In 1812, 
with the aid of a customer of his master, he 
went to the Royal Institution to hear four 
lectures by Sir Humphry Davy. In the same 
year his apprenticeship expired, and as a 
journeyman bookbinder he engaged himself to a 
French emigré in Portman Square. He found 
the work irksome and his employer uncon- 
genial, and wrote to Davy telling him of his 
aspiration towards a scientific career. Davy 
was impressed by his earnestness and in March, 
1813, secured for him an appointment as 
assistant in the laboratory of the Royal Insti- 
tution at a salary of 25s. a week and two rooms 
at the top of the house. In October of that year 
Davy, accompanied by Lady Davy, took 
Faraday with him on a prolonged tour of the 
Continent in the capacity of amanuensis, 
assistant in experiments and valet. Although 
France and Britain were then at war, Napoleon 
gave the celebrated English scientist and his 
party freedom to travel in his domains. The 
tour lasted until April, 1815, and during it 
Faraday enjoyed many opportunities of meeting 
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Royal Institution. 


some of the leading Continental philosophers 
ofthe time. On returning to London he resumed 
his post at the Royal Institution, He assisted 
Davy in the development of the miner’s safety 
lamp, studied elocution, gave lectures before 
the City Philosophical Society, started to write 
articles for the “* Quarterly Journal of Science,” 
and began to undertake original research work. 
In 1821 the managers of the Royal Institution 
promoted him to the position of “‘ superin- 
tendent of the house and laboratory” at a 
salary of £100 a year. In 1824 he was elected a 
Fellow of the Royal Society and in 1825 he 
was made Director of the Laboratory at the 
His rising fame enabled 
him to supplement his meagre salary by fees 
received for external professional services ; 
but, finding that the work entailed encroached 
too much on his time, he decided in 1831 to 
abandon it completely and give all his attention 
to scientific research. He declined several 
lucrative offers, withdrew himself from society, 
and, with his devoted wife, was content to 
exist at the Royal Institution on his salary of 
£100 with “‘ house, coals, and candles.”” In 1835 
his financial position was improved by the grant 
of a pension of £300 a year from the Government. 
His classical electrical researches were made 
between 1831 and 1839. His health then 
broke down, but in 1844 he was able to resume 
his work. He continued active until 1860, when 
his failing memory made it difficult for him to 
carry on. In October, 1861, he resigned his 
professorship at the Royal Institution. His 
last research in the laboratory was made in 
March, 1862,.and on June 20th of that year he 
gave-his last lecture. He died on August 26th, 
1867, at his home, a house near Hampton 
Court, which had been placed at his disposal for 





electric conflict acts in a revolving manner ” 
around the wire. Ocrsted was a man of 
great philosophical insight, but he was a 
clumsy experimenter and a clumsier writer, 
His strange words, “the electric conflict,” 
represent the name which be gave to the 
effect produced in a conductor and in the 
surrounding space when a current of elcc. 
tricity was passed through the conductor, 
His words may therefore be interpreted as 
meaning in modern terms that the magnetic 
field associated with a conductor carrying a 
current acts in a revolving manner. ‘The 
words “in a revolving manner ” refer simply 
to the motion of a magnetic pole when 
brought within the field surrounding the 
conductor. The accompanying sketch will 
serve to make Oersted’s meaning plain, 
While others were seeking to explain the 








N N 
; ; , 
<4 - 
we A 
<Q a2 a 
ADS \ ee, 
‘ 7 + ; 
A \ 
s AY 
CONDUCTOR CONDUCTOR 
ABOVE NEEDLE. BELOW NEEDLE. 
Conductor 
N. Pole of 
Needle 





life by Queen Victoria in 1858. 





PEAKING twenty-five years after 
Oersted’s discovery, Faraday said that 
it “burst open the gates of a domain of 
science, dark till then, and filled it with a 
flood of light.” If these words were intended, 
as presumably they were, to be descriptive 





tricity. On the very.day on which the report 
of it was published in England Davy and 


confirmed his results. Faraday’s interest was 
aroused, but, except for a time in 1821, he 
remained for the next decade devoted to 


Faraday repeated Oersted’s experiments and 
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DEFLECTION OF A MAGNETIC NEEDLE 


deflection of the needle on the basis of the 
supposed existence of a complicated system 
of attractions and repulsions acting parallel 
with the direction of the conductor, Oersted 
saw that the observed facts were in harmony 





of events in this country, Faraday, in using| chemical and metallurgical subjects and did 
them, must be charged with a certain amount little or nothing by way of experiment to 
of poetic exaggeration. The English response | assist the development of the new branch of 
to the stimulus provided by the discovery|science. His work during that period 
was slow relatively to that shown by Ampére.| included the discovery of the chlorides of 
Faraday himself provided the major part of | carbon, the production of liquid chlorine, and 
that response. In the end he went far, | the condensation of other gases, the discovery 
farther than Ampére—at least from the point |of benzol, a study of the “ sulpho-acids ” 
of view of practical application. But the} produced by the solution of naphthalene in 
“ bursting of the gates ” leading to the new | sulphuric acid, and a prolonged investigation 
science of electro-dynamics was not sudden. | aiming at the improvement of optical glass. 
Eleven years elapsed before the full “ flood of | In addition, he gave lectures at the Royal 
light ” flowed in. Faraday’s words can be|Institution and at the Royal Military 
accepted as true only if we narrow their|Academy at Woolwich, undertook chemical 
application to the events of 1831. When the| analysis for companies and individuals, was 
dawn broke in that year the light spreadjemployed as an expert witness in legal 
rapidly, within a period of exactly ten|actions, and for a short time served as club 
working days. secretary of the newly founded Atheneum. 

In the year 1820 Faraday was completing} These varied interests absorbed Faraday’s 
at the Royal Institution a lengthy and| working hours and much of his leisure. In 
largely abortive series of experiments on}1821, however, before they had grown to 
alloys of steel with the object of discovering | their full volume, he found time for some 
one which would be immune from rusting. |electro-dynamical research. That research, 
Up to that year his work had been entirely|in the parlance of the day, related to the 
of a chemical or metallurgical nature. His|“ electro-magnetic rotations.” In effect it 
interest in electricity was, under Davy’s| heralded the birth of the electric motor and 
influence, very largely confined to its use as| placed Faraday on the road to international 
an agency for inducing chemical reactions. | fame as a scientist. Strict justice, however, 
News of Oecersted’s discovery turned his|requires it to be recorded that in some 
attention to the dynamical aspects of elec-|respects his work on this subject was not 
wholly original. 

* Nos. I, II, and III on “ Friction” a peared July} In an account of his experiments, published 
14th, 21st, and 28th, 1944. Nos. IV, V, and VI on “ The} in October, 1820, Oersted summed up their 


; : ” temnbe n 
seage ere tag ype 7 Sane. appeared September | sults by saying that they showed that “ the 








with the supposition that the action, what- 
ever it might be, which produced the deflec- 
tion was at right angles to the direction of the 
conductor. With the conductor above the 
needle and the current flowing from south 
to north the north pole of the needle was 
deflected towards the west. With the con- 
ductor below, the deflection was towards the 
east. Ocrsted saw that the deflection was 
not, as it might seem to be, a movement in 
a plane, but a rotation of the needle round 
the conductor. Whether the conductor was 
above or below the needle, the deflection 
represented the endeavour of the north pole 
of the needle to rotate clockwise round the 
conductor and the south pole contra-clock- 
wise, as seen looking along the conductor 
from south to north. Reversal of the direc- 
tion of the current reversed the direction in 
which each of the poles tried to rotate. The 
amount of the deflection was determined by 
the strength of the current, the position of 
rest being reached when the “ electric con- 
flict ” balanced the earth’s magnetic action. 
Whether or not Faraday knew of Oersted’s 
theory that ‘the electric conflict acts in a 
revolving manner” we have no means of 
deciding. It is possible that he may have 
heard or read the words, but failed to grasp 
their significance. In any event the fact 


remains that Faraday quickly reached the 
same conclusion regarding the deflections as 
Oersted. They were, he contended, the result 





not of any attractive or repulsive forces, but 
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of a force in the conductor which endeavoured 
to make the poles of the magnetic needle 
move round the conductor in never-ending 
circles. He carried the argument a step 
further. If, he said, a magnetic pole, free to 
move, rotated round a fixed conductor, then 
the reverse should also be true: a conductor 
free to move should rotate round a fixed 
magnetic pole. 

Faraday immediately sought to demon- 
strate both forms of rotation experimentally, 
and in September, 1821, achieved complete 
success. His first efforts were directed 
towards causing a movable conductor to 
rotate round a stationary magnetic pole. 














turned ends of this arm a conductor extended 
into mercury in one of the vessels. A bar 
magnet was attached by a thread at its 
lower end to a plug at the centre of the base 
of the vessel. The other down-turned end of 
the cross arm was cupped to receive a ball 
formed at the end of a conducting wire, the 
ball being held within the cup by a supporting 
thread. The lower end of the conductor 
dipped into mercury in the second vessel, at 
the centre of which a bar magnet was fixed 
in a sleeve. A battery was connected to the 
metallic bases of the vessels and to the pillar. 

Faraday quickly realised that as the earth 








was a magnet it ought to be possible so to 
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FARADAY'S ELECTRO-MAGNETIC ROTATION EXPERIMENTS 


For this purpose he supported a piece of 
copper wire, bent into the form of a crank, 
between two small metallic cups. The lower 
cup was immersed in a vessel containing 
mercury and to relieve the weight of the bent 
wire upon it the wire was provided with a 
cork float. The upper cup and the mercury 
were connected to a battery. When a bar 
magnet was placed within the bend of the 
wire, the wire rotated until it came against 
the magnet. On the withdrawal of the 
magnet and its representation on the other 
side of the wire, the rotation continued in the 
same direction. 

To achieve unobstructed rotation of the 
conductor Faraday fixed a bar magnet 
vertically to the foot of a vessel by means of 
wax and filled the vessel with mercury until 
the magnet was nearly submerged. A straight 
piece of copper wire had its upper end con- 
fined within a silver cup above and coaxial 
with the magnet, while its lower end was 
supported by a cork float. On connecting the 
mercury and the silver cup to a battery the 
wire rotated conically round the magnetic 
pole in a continuous manner, the direction 
of the rotation being dependent upon the 
direction of the current in the conductor and 
upon the polarity of the exposed end of the 
magnet. 

Faraday’s next step was to demonstrate 
the reverse effect, the rotation of a free 
magnet round a fixed conductor. For this 
purpose he weighted a bar magnet with 
platinum near one end so as to make it float 
upright in a bath of mercury. When current 
was passed through a vertical conductor 
fixed near the magnet, the magnet rotated 
round the wire, the direction of rotation 
being determined by the same factors as in 
the previous experiments. 

For demonstration purposes Faraday had 
an apparatus made for him ‘‘ by Mr. Newman 
of Lisle Street,”” by means of which both forms 
of the rotation could be shown separately 
or simultaneously. Two glass vessels with 
metallic bases were mounted on a stand 
carrying a pillar, to which a doubly bent 
cross arm was fixed. From one of the down- 


arrange a conductor that it would rotate 
under the influence of the earth’s magnetism 
without the presence of a bar magnet. His 
argument was in effect that his first electro- 
magnetic rotation experiment might be 
imagined as arranged on a gigantic scale with 
the earth’s north magnetic pole taking the 
place of the pole of the bar magnet and the 
conductor consisting of a huge crank mounted 
between cups on an axis parallel with the 
horizontal plane at the point on the earth’s 
surface at which the experiment was con- 
ducted. When a current was passed through 
the conductor the horizontal portion of the 
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“north ” pole corresponded with the south 
pole of the bar magnet. 

Faraday, naturally, was not content with 
this -demonstration of partial rotation, and 
at once sought to show the full continuous 
rotation of a conductor under the influence of 
the earth’s magnetism. For this purpose he 
adopted an arrangement similar to that used 
in his second experiment, except that the bar 
magnet was omitted. The conductor, hooked 
at its upper end, was provided with a piece 
of cork near its lower end so as to cause it to 
float in a bowl of mercury at an inclination 
to the horizontal of about 40 deg. At that 
time the dip of the magnetic needle in London 
was 724 deg. We may regard the arrange- 
ment as being similar to that of the second 


experiment with the bar magnet displaced 
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DEMONSTRATION APPARATUS 


from the vertical central position to an 
inclined excentric alignment. When the 
current was turned on Faraday found that the 
conductor rotated conically round the bowl. 
Its speed of rotation was observed to vary 
at different points of its circuit, the variation 
being such as to suggest that the conductor 
“regarded a line parallel to the dipping 
needle as that in which the power acted.” 
When the hook end of the conductor was 








raised to an extent which made the inclina- 
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ROTATION OF CONDUCTOR UNDER THE EARTH’S MAGNETISM 


crank ought to turn about the cup axis in a 
very large circle. A very simple piece of 
apparatus enabled him to observe a minute 
portion of this circular motion. A copper 
conductor with its ends bent down to dip into 
two bowls of mercury connected to a battery 
was suspended by a thread from the ceiling. 
When the current was turned on the con- 
ductor swung parallel with itself until the 
ends touched the sides of the bowls. On the 
reversal of the current the conductor swung 
in the opposite direction. The direction of 
movement of the conductor agreed with that 
predicted from the earlier experiment, allow- 








ance being made for the fact that the earth’s 





tion of the wire equal to the magnetic dip, 
the rotation ceased. If the hook end were 
raised still farther the conductor exhibited 
a tendency to rotate in the reverse direction. 

All these experiments on the “ electro- 
magnetic rotations ’’ were successfully com- 
pleted between the beginning of September 
and Christmas Day, 1821. Faraday derived 
great, simple-minded pleasure from them, but 
his joy was quickly clouded by gossip- 
mongers, who whispered that he had appro- 
priated the ideas of others and in particular 
those of Dr. Wollaston. It is undoubtedly 
true that Wollaston was also seeking to 
demonstrate the “electro-magnetic rota- 
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tions” and that Faraday was fully aware of 
that fact before he hegan his own experi- 
ments. In April, 1821, Wollaston visited the 
Royal Institution for the purpose of making 
an experiment on the subject. Faraday was 
present in the room in which the experiment 
was attempted and contributed a suggestion 
as to how it might be carried out. The 
experiment was not successful, but the 
circumstances lent wings to the subsequent 
gossip, 

Faraday was very sensitive regarding 
questions of priority, but moral dishonesty 
was certainly not included among his few 
failings. The origin of the trouble on this 
oceasion lay, according to Faraday’s own 
admission, in a misunderstanding on his part 
concerning the nature of the rotational 
movement which Wollaston expected to find. 
Wollaston, he understood, was of the opinion 
that if a magnet were brought near a con- 
ductor carrying a current, the conductor 
ought to show a tendency to rotate about 
its own axis. Faraday, in the course of his 
experiments in 1821, tried to observe this 
tendency, but failed to find any sign of it. 

Faraday’s admission that he had mis- 
understood Wollaston’s expectations deserves 
possibly to be counted to his credit. We 
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STURGEON’S MAGNETIC MOTOR, 


suspect that there was no misunderstanding 
on Faraday’s part and that Wollaston was 
really looking for an axial rotation of the 
conductor. There is certainly no clear and 
trustworthy evidence that he anticipated a 
rotation of the Faradaian kind. 

Wollaston, in spite of this dispute concern- 
ing priority of discovery—-a dispute fostered 
more by his friends than by himself—subse- 
quently behaved with great kindness towards 
Faraday. Two years later, in 1823, he 
showed his appreciation of the rising young 
scientist’s merit by being the first to sign 
Faraday’s “‘ certificate”’ as a candidate for 
membership of the Royal Society. This 
action of Wollaston’s is made all the more 
striking by the fact that Sir Humphry Davy, 
then President of the Society, jealously 
opposed his former assistant’s election to 
membership. 

It is symptomatic of Faraday’s character 
that he made no attempt to develop 
any practical application of the “ electro- 
magnetic rotations ’’ which he had succeeded 
in demonstrating. As we can now see, these 
rotations contained the germ of the electric 
motor. If Faraday had any inkling of that 


fact he showed no evidence of a desire to| We were reeently invited by the Admiralty 
Even in those early days of his|to inspect this training establishment. 
career his love of scientific research and dis- | demonstration, boiler is shown in Fig. 1. 


exploit it. 


covery for their own sake and his disinterest 


in their practical development and applica- | illustrated this type of boiler, whieb has been 
tion—characteristics which increased. strongly | installed in many of the fast cargo ships and 
as he grew older—were becoming manifest. |linera constructed for the Ministry of War 
It must, however, be added that his blind- |'Transport. 
ness, wilful or otherwise, to the practical|the training scheme, and weekly courses are 
run continuously for ten to twelve marine 


possibilities latent in his discoveries of 1821 


was paralleled by that of his contemporaries. | engineers, from the Reserve Pool who at the 
The idea of using electricity as a source of |same time are able to study the design and 


the minds of many people round about that 
date, but a period of inaction ensued before 
the electro-magnetic rotations were applied 
to the construction of a motor. 

Early attempts in that direction took a 
curiously wrong turning. Inventors, in 
spite of Faraday’s work, devoted their atten- 
tion, not to the electric motor, but to the 
magnetic motor, in which the rotating arma- 
ture furnished with a number of iron bars was 
pulled round by the action on the bars of 
&@ number of surrounding electro-magnets. 
Much ingenuity was displayed in devising 
means whereby the electro-magnets were 
made active at the correct instants and in- 
operative when their action would have 
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applied a drag to the rotation of the 
armature. 

The first, or at least one of the very earliast, 
of these “ electro-magnetic machines ’”’ wag 
one made by Sturgeon in 1832 and exhibited 
in London in March, 1833. The armature of 
this machine consisted of a vertical spindle 
carrying two permanent bar magnets in the 
form of cross arms. These arms were acted 
upon by the poles of four surrounding eleciro. 
magnets arranged vertically. The accom. 
panying illustration of this machine, token 
from Sturgeon’s “ Annals of Electricity,” 
October, 1836, omits the wiring system by 
which the magnets were activated at the 
correct instants. 











vied the Boiler Symposium arranged by the 
Institution of Naval Architects on May 
10th and llth, 1944, a series of papers on 
water-tube boilers for merchant ships was 
read and discussed. Many speakers made 
reference to the question of training boiler- 
room staffs to operate such boilers. Some 
months previously the Admiralty Merchant 
Ship Department had foreseen the necessity 
of this training, and the Admiralty decided to 
ut down a demonstration boiler of the 
oster- Wheeler type at the works of Richard- 
sons, Westgarth and Co., Ltd., of Hartlepool. 
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In previous issues we have described and 
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motive power was undoubtedly present in| manufacture of Foster-Wheeler water-tube 
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boilers in course of erection in the well- 
equipped boiler shops of the firm. 


DEMONSTRATION BOILER 


In what follows we give a short description 
of the demonstration boiler and its equip. 
ment. It consists essentially of one unit of 
the Foster-Wheeler ‘““D” type, complete 
with a superheater and economiser, and a 
desuperheater, all arranged for oil firing 
under forced draught. The leading design 
particulars are tabulated below:— 

It will be recalled that in the design of the 








FiG. 1—-DEMONSTRATION BOILER 


Foster-Wheeler “D’”’ type marine water- 
tube boiler the main heating surface is pro- 
vided by a vertical bank of tubes between 
the water drum and the saturated steam 
drum. The combustion chamber, which is 
of ample capacity, is arranged. at the side of 
the main bank of tubes, and it is lined on the 
side, roof, and rear with water-wall tubes, 
which are closely pitched in order to protect 
the brickwork. The first three rows of 
tubes in the main bank and all the water- 
wall tubes are 2in. outside diameter, and the 
rest. of the tubes in the main bank are 1}in. 
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outside diameter. The rear wall tubes are 
expari led into headers, which are approxi- 
mately 6in. square inside. The bottom 
header is fed from the water drum by 
tubes on the floor of the combustion chamber, 
and the steam and water is taken from the 
top header to the steam drum by similar 
tubes arranged in the roof. 

A further square header along the side of 


Leading Particulars of Boiler 

. $2,500 lb. per hour 
40,000 Ib. per hour 
480 lb. per sq. inch g. 
4650 lb. per sq. inch g. 
750 deg. Fah. 


Normu! ev aporation 

Overload evaporation pom 
Designed working pressure.. 
Superheater outlet pressure 
Superheater outlet temperature... 
Feed temperature inlet to econo- 


miser . 210 deg. Fah. 
Gross overall] efficienc y, ‘normal... 86 per cent. 
Heating surface— 
Boiler and water walls 3,420 aq. feet 
Superheater 830 sq. feet 
Economiser 2,450 sq. feet 
Weight of water filled t to © working 
level ei 6-3 tons 


Boiler drums— 


Internal diameter: Steam... 3ft. 6in. 
Water... 2ft. Qin. 
Length of shell; Steam ... ... Oft. 8in. 
Water... ... ft. Sin. 
Thickness of shell: Steam ... I in. 
Water 1° /ggin. 
Tubes— ‘ 
Main bank: Three rows of 
22 tubes oe 2in. o.d., 7 g. thick 
Main bank : Thirteen rows of 
40 tubes l}in. o.d., 11 g. thick 


Water wall side and roof : " One 
row of 43 tubes 
Water wall, rear : 


: 2in. o.d., 7 g 
One row of 


37 tubes 2in. o.d., 7 g 
Superheater elements. lfin. o, d., i g- 
Economiser tubes 2in. o.d., 6 g- 


Motor-driven forced draught fan— 


Designed output 12,500 cubic feet per 


minute 
Working temperature 80 deg. Fah. 
Discharge pressure ... 6in. water gauge 
Speed of fan 940 r.p.m. 


the boiler away from the main bank is pro- 
vided. It is also fed by tubes from the water 
drum, and the tubes which rise from this 
side header are bent to form the side walls 
and roof of the combustion chamber. The 
rear wall, side, and' roof tubes are in direct 
contact with the furnace, and besides protect- 


ing the brickwork they form a useful part of 
the boiler steam generating surface. The 
floor tubes are covered with special fire- 
brick tiles. The front wall of the furnace is 
not water-cooled, and the three oil burners are 
arranged in a triangle. It will be noted from 
our engraving, Fig. 2, that the two bottom 





burners are slightly angled, an improved 
arrangement which assists turbulence. 

The superheater is of the hairpin bend 
pattern, with the l}in. outside diameter 
tubes expanded into square headers, arranged 
at the rear of the boiler. The superheater 
tubes lie behind the first three rows of the 











main bank of generating tubes. 
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The Foster-Wheeler economiser, which is 
made by E. Green and Son, Ltd., of Wake- 
field, is placed at the side of the furnace 
opposite to the main bank of tubes. It con- 
sists of solid-drawn 2in. outside diameter 
tubes, with shrunk-on cast iron gills to give 
extra surface on the gas side, The boiler and 








FiG. 2—FIRING FLOOR AND INSTRUMENT PANEL 


steam drums, the arrangement of which will 
be seen in the accompanying drawing, Fig. 4, 
are made of open-hearth steel and are of all- 
welded .construction. At one end of each 
drum a l6in. by 12in. manhole door is pro- 
vided. The headers for the water walls, the 
superheater, and -economiser are produced 
from solid-drawn steel tubing with welded-in 
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FiG. 3—-SATURATED STEAM DRUM AND FEED REGULATOR 
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ends. Access to the headers is given by 
means of’ hand holes, which are closed with 
patented taper lip plugs. All tubes for the 
boiler, superheater, and economiser are made 
of solid-drawn steel cold finished, and they 
are hydraulically tested to a pressure of 
1500 lb. per square inch. The gas flow 
through: the boiler, it will be noted, is across 
and up the first three rows of the main bank 
of tubes and superheater, down through the 
remaining tubes of the main bank, up through 
the economiser, and then on to the funnel. 
The water flow through the economiser is in 
a downward direction. The whole of the 
boiler is enclosed in a double steel casing, and 
the air passing from the forced draught fan 
to the burners flows through the space 
between the casings. The brick lining is 
bolted to the inner steel casing, layers of 
high-temperature and low-temperature insu- 
lation between the brickwork and the casing 
being provided. 


AUXILIARY EQUIPMENT 


The arrangement of some of the auxiliary 
plant and mountings will be seen in the 





Fic. 5-TUBE BANKS OF BOILER 


accompanying engravings, Figs. 1 and 2. 
The boiler is equipped with the usual mount- 
ings, parallel slide stop valves being fitted 
in the steam lines to the evaporator and the 
turbine test bed. Two Cockburn high-lift 
safety valves are fitted, a double-spring 
2}in. valve on the superheater outlet and a 
2in. single-spring valve on the saturated 
steam drum. Other valves include the 2in. 
combined feed check and stop valve, and 
the control valves for the soot blower circuit, 
and the feed pump turbine circuit. There 
are two water gauges, one of the Dewrance 
easily visible type. The automatic float- 
operated feed-water regulator is of the Weir 
“ Robot ” pattern, and it is complete with 
interconnecting valves and pipework, includ- 
ing a by-pass for hand operation in case of 
an emergency. A low-water alarm of the 
Stephens type for cutting off the oil supply 
to the burners, should the water level in the 
boiler become dangerously low, is fitted. 
There are six soot blowers of the Clyde 
pattern, two of the gun type in the furnace, 
one in the front, and the other in the rear 
wall, in addition to which there is one multi- 
jet blower at the top of the main bank of 


tubes and three multi-jet blowers for the 
economiser. On the front of the boiler (see 
Fig. 2) there will be seen a small tank and 
hand pump which is used for injecting 
chemical dosage into the water drum whilst 
the boiler is in service, and a water sampling 
coil. The pressure gauges and thermometers, 
along with other instruments, are conveni- 
ently grouped on a gauge board at the front 
of the boiler. The pressure of the saturated, 
superheated, and desuperheated steam is 
recorded on gauges, as is the pressure of the 
oil fuel and the feed water at the feed pump 
discharge. Dial thermometers are used 
for the superheated and desuperheated steam 
temperatures, and those of the air to the 
burners and the funnel gases, while a 
separated thermometer for the oil fuel tem- 
perature is provided. There is a “Ranarex” 
CO, indicator and a depth indicator for the 
distilled water tank. 

Special interest attaches to the Foster- 
Wheeler desuperheater placed at the back 
of the boiler, a diagrammatic drawing of 
which is herewith reproduced in Fig. 4. The 





object of the desuperheater is to provide a 


means for controlling the temperature of the 
superheated steam, should it at any time 
rise unduly, owing to sudden variations in 
load, poor quality fuel, &c. It also serves the 
important purpose of reducing the steam 
temperature during manceuvring periods, 
and so avoids the possibility of overheating 
the astern turbine and the condenser. It 
will be noted from the drawing that the 
steam leaving the boiler is passed through a 
long surface type heat exchanger, shown in 
section. The steam enters the shell at the 
bottom branch and passes upwards around 
the outside of the heat exchanger tubes and 
out through the top outlet branch. 

On the water side the desuperheater is 
connected to the water drum of the boiler. 
The water from the drum enters the tubes, 
and rises to a level which depends upon the 
load on the boiler and the degree of opening 
of the valve to the water drum. The hot 
steam around the tubes is thus made to give 
up some of its heat to the water in the tubes. 
As the water is already at saturated steam 
temperature, the added heat forms steam, 
which passes out through the top of the 





desuperheater to the steam drum. As there 








ee 


is no valve in the pipe line from the desuper. 
heater to the steam drum, no excessive pres. 
sure can be generated. 

By opening the valve on the water line g 
suitable amount, it is possible to control the 
level of water in the desuperheater, and 
hence the final temperature of the resultant 
steam. Under steady steaming conditions 
it is possible with the design described to 
obtain any temperature from full superheat 
down to just above saturated steam tem. 
perature. The desuperheater we have 
described should not be confused with the 
desuperheater for auxiliary steam, which js 
fitted on some ships. That device usually 
comprises a coil in the water space of the 
steam drum, through which a certain amount 
of steam from the superheater may be 
passed, in order to bring down its temperature 
for use in driving the auxiliary machinery, 

Other equipment includes the Weir turbo. 
feed pump, with its suction filter and dis. 
charge heater using the exhaust steam from 
the feed pump turbine. The oil-burning 
equipment is of the Wallsend Howden type. 

The forced draught fan is driven by a 





Fic. 6—-COMPLETE BOILER 


variable-speed motor. The boiler feed system 
is closed, 

As a means of absorbing the steam pro- 
duced by the boiler during demonstration 
runs, a large Richardsons, Westgarth evapo- 
rator is employed, which at the same time 
produces a large supply of distilled water for 
boiler feed and other purposes. The design 
of the evaporator is such that it can deal 
with the full output of the boiler. It is fed 
by town water and the steam produced at a 
little over atmospheric pressure is condensed 
in the test plant condenser, which is arranged 
alongside the evaporating plant. The dis- 
tilled water is stored in a large tank. When 
required, the steam from the boiler can be 
used for carrying out turbine tests under the 
varying conditions of temperature and pres- 
sure, for which the boiler is specially adapted. 
Alongside the water-tube boiler a modern 
three-furnace Scotch boiler is installed. 


THE TRAINING COURSE 


The course of training organised by the 
Ministry of War Transport is conducted by a 





chief engineer. It occupies about four and 
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a half days, from Thursday until the following 
Tuesday, Sunday and Saturday afternoon 
being excluded. The hours. are from 9 a.m. 
till 5 p.m., and include lectures, demonstra- 
tions, and visits to the boiler shops (see 
Figs. 5 and 6), and the test boiler: The 
course deals fully with boiler design and con- 
struction, and the Foster-Wheeler design of 
water-tube boiler is compared with the 
Babcock and Wilcox design and the Yarrow 
design, these in turn being discussed, along 
with the Scotch boiler. In dealing with 
boiler operation, hydraulic tests, the removal 
of oil and grease, and the starting up, steam- 
ing, and shutting down of the boiler are all 
described, along with the use of the various 
instruments and auxiliary plant. Under 
maintenance, brickwork and its repair is 
described, and the expanding of the various 
tubes, and cutting out and plugging. 
In the lecture room we noted a full 
set of tools for demonstration purposes. 
Feed-water treatment is exhaustively handled 
and the recommended treatment of various 
classes of feed water discussed. 


Work IN PRoGREsSS 


We took advantage of the opportunity of 
our visit to this demonstration boiler plant 
to see the works of Richardsons, Westgarth 
and Co., Ltd., in which it has been put 
down. This firm was founded nearly a 
hundred years ago. The work going 
through the shops covers a very wide range. 
We have already briefly referred to the 
production of complete propelling machinery 
installations for all types of ships. The 


production of double-reduction gearing has 
been stepped up by the introduction of new 
gear hobbers for both pinions and main 
wheels. Turbo-alternators for land power 
stations of the largest sizes are under con 
struction, and boilers for land purposes are 
to be built. The firm also specialises in 
auxiliary plant, such as condensing, feed- 
heating, and evaporating plants, low- 
pressure heat accumulators, deaerating plant, 
and rotary strainers. 

In the electrical department we saw in an 
advanced stage of construction a 30,000-kW 
turbo-alternator generating current at 22,000 
volts. Five complete transportable power 
stations are under construction for the British 
Government, each with a designed output of 
2500 kW. The firm is supplying the com- 
plete turbine, generator, condensing plant, 
and boiler equipment. In the turbo-com- 
pressor and blower section of the works, 
units going through the shops include a large 
turbo-blower for a blast-furnace and com- 
pressors for chemical works and collieries. 
In the same department pressure-charging 
units for increasing the output of oil engines 
working on the four-stroke system with 
Biichi supercharging are being manufactured, 
and the range of application embraces engines 
of 4400 S.H.P. down to small engines of 
about 200 S.H.P. 

With its re-equipped shops the plant has 
been brought right up to date, and it is now 
capable of handling the heaviest types of 
propelling and auxiliary machinery, if neces- 
sary for a battleship, and the largest types of 
turbo-alternator and condensing plant now 





manufactured. 








Symposium on 
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A WHOLE-DAY conference on problems 
of surface finish, arranged by the Institu- 
tion of Mechanical Engineers, in conjunction 
with its Manufacture Group, was held on 
Friday, March 9th, in the Institution’s 
lecture hall at Storey’s Gate, St. James’s 
Park, Westminster, London, S.W.l. A 
symposium of papers was presented, arranged 
in five groups, dealing respectively with :— 
Group I, Physical Aspects; Group II, 
Methods of Measurement and Representa- 
tion; Group III, Considerations of Rational 
Specification and Requirement in Surface 
Finish ; Group IV, Production Methods and 
Results of Modern Practice; Group V, The 
Effect of Surface Finish on Performance. 

Dr. Gough, who presided, said there had 
been a tendency in the past to concentrate on 
the metrology and testing aspects of the 
problem. But the Institution had tried to 
lay it out in a more comprehensive and 
balanced manner. The aims of the conference 
were to give a balanced summarised pro- 
nouncement of the information available on 
the subject, to give surface finish the place 
it deserved in mechanical engineering, and to 
give an appreciation of where to eliminate an 
unnecessarily high degree of finish in the 
interests of production. 


DISCUSSION OF PAPERS IN Groups I anp II 


Mr. R. E. Reason, who presented both 
papers in Group II, expressed the hope that 
as a result of the conference a body would be 
appointed to co-ordinate the research of the 
many teams of workers who were dealing 
with the subject. 

Mr. J. M. Newton, discussing the general 





problem of surface finish, referred to the case 


Surface Finish 


of large turbines, which, he said, were 
immensely reliable. He had a record of a 
super power-station turbine, which in seven- 
teen years had generated 4000 million units, 
and during that time it had run 87 per cent. 
of the possible running hours at 81 per cent. 
of its maximum continuous rating. In such a 
case, he asked, what benefits should we 
expect from improved surface finish? No 
doubt some benefits would be derived; 
perhaps as a result turbines could be made 
smaller, and there would also be other 
benefits, possibly in respect of critical speed, 
and so on. On the question of what was to 
be measured, he said that possibly in large 
machine parts geometrical errors were more 
important than mere surface effect. So that, 
in addition to measuring merely the quality 
of a surface, we might also require fine gauges 
to measure the geometrical quality. 


ConTOUR GRAPH INSTRUMENTS 


Mr. W. H. Crook said that aircraft designers 
were prone to ask for the weirdest-shaped 
parts all too frequently, and therefore his 
company favoured a contour graph as being 
most useful in assessing that quality. He 
described several recording devices produced 
by his company for its own use, which 
were exhibited in the hope that some of their 
features could be adapted for inspection use 
elsewhere. He did not think that the basic 
principle of recording actual shapes should be 
departed from, and it should be possible to 
place a value on results obtained, capable of 
general interpretation. 

The first instrument, for measuring undula- 
tions or waves on diameters in a plane 


of any deviation over any length up to 10in. 
Photographs and typical graphs were shown. 
The second was specially constructed for one 
of the company’s engine parts. It amplified 
the departure from roundness of the bore of 
the component, superimposing a true circle 
for comparison. The third instrument was an 
involute gear tooth recorder for standards 
room use. One of its features was to include 
on the record of tooth form a reproduction 
of the surface finish, from which an approxi- 
mate average value could be computed. Mr. 
Crook urged that that possibility should not 
be lost sight of in designing similar special- 
purpose apparatus. The instruments referred 
to were used in conjunction with surface 
recorders ; whilst they had proved useful for 
check inspection, they were obviously unsuit- 
able for workshop use in their present form. 
What was really required, he said, was a 
means of graphing surfaces on those lines on 
recorders able to withstand the hard usage in 
the shops. 

Mr. Crook added that his company had 
tried super-finishing on certain parts, but 
had found that the quality of grinding prior 
to that operation must be carefully con- 
trolled if close-limit diameters were to be 
maintained. There was a tendency for any 
initial roughness to have a dressing effect on 
stone, causing it to cut fiercely, with disas- 
trous results sometimes. On one test they 
had lost 0-002in. in a few seconds. In any 
case, it was problematical whether such fine 
finishes were necessary or even desirable 
from a lubrication standpoint on most jobs. 

Professor H. Wright Baker endorsed the 
hope that a committee would be appointed 
to correlate and stimulate research into more 
of the unknown quantities with which engi- 
neers had to deal, and to give advice with 
regard to standards, terminology, and other 
such factors. He would very much welcome 
the help and advice which such a committee 
could give. 


WAVELENGTHS 


Mr. M. R. Hopkins, dealing with the 
problem of the instrument maker, who, must 
decide what wavelengths he would use, said 
that one could only examine a large number 
of specimens, find out what they looked like, 
and draw conclusions. Working on those 
lines, within a limited field, he said he had 
examined the results of measurement of 
surfaces with an instrument having four 
different cut-offs. The instrument could 
take an average reading, including wave- 
lengths up to 0-10in., 0-03in., 0-Olin., and 
0-:003in. Incidentally, the results of the 
work had shown that surfaces had wave- 
lengths varying over a very wide range. The 
terms “ roughness”’ and ‘“ waviness’ were 
loosely used ; it would be more rational to 
talk of short waves, medium waves, and long 
waves. 

Discussing the variation from batch to 
batch and from piece to piece in manufacured 
parts, Mr. Hopkins showed his results of the 
examination of about twenty batches, each 
containing one hundred parts. They indi- 
cated that, in a batch of one hundred parts 
having a mean reading of 20 micro-inches, 
within the range 16 to 24 micro-inches there 
were sixty-eight specimens, and outside it 
there were thirty-two; outside the range 
14 to 26 micro-inches there were thirteen 
specimens ; and outside the range 12 to 28 
micro-inches there were five specimens. The 
results meant, he said, that the variation in 
one batch was from about 10 to 30 micro- 
inches when the mean was 20 micro-inches. 
We should bear in mind how much the pieces 
varied within a batch of pieces which were 
manufactured under nominally identical 





parallel to the axis, gave an amplified record 





conditions. The work was done, he con- 
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cluded, on ground aero-engine parts and 
therefore it covered only a very limited field. 
But a great deal could be done by co-opera- 
tion between people interested in that kind 
of work ; we could learn a great deal from 
a statistical examination of experimental 
results, which he was sure could be made 
available by co-operation. 


SURFACE FINISH AND FRICTION 


Dr. A. Cameron described experiments 
which were made to show how a combination 
of case-hardened steel and dense high-tin 
bronze was affected by the roughness of the 
steel surface. The apparatus used to deter- 
mine the friction was a disc machine, which 
had been described by Dr. H. E. Merritt to 
the Institution of Mechanical Engineers in 
1935. It consisted of a bronze disc of 8in. 
diameter pressing edgewise against a 4in. 
steel disc with a line contact of fin. length. 
The machine was modified so that the rubbing 
speed was l?in. per minute. The steel used 
had a hardness of about 850 V.P.N. and the 
bronze a hardness of 100 Brinell. A straight 
mineral lubricating oil was used, of 1200 
centistokes viscosity at 70 deg. Fah. (the 
working temperature), and viscosity index 
100. It was found that the coefficient of 
friction, for a range of maximum roughness 
of steel from 115 down to 30 micro-inches, 
was constant at 0-15; at 9 micro-inches it 
was 0-13; and at 5 micro-inches it was 0-12. 
That indicated that to obtain any sensible 
improvement in boundary friction for that 
system, the surface roughness must be very 
fine ground or super-finished. Experiments 
had shown that, if the bronze disc had a work- 
hardened skin, considerable deviations from 
Coulomb’s law occurred over the range of 
loads investigated (300 Ib. to 2000 Ib.). The 
frictional drag was no longer directly pro- 
portional to the load, but to the 0-7th power 
of the load, and that index increased with the 
roughness, tending towards unity. 

Mr. J. Lexham, discussing Mr. Reason’s 


reference to the importance of wavelength of sok aks amedeed : 
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: nei apart. at wo elp instrument makers 
without ambiguity. It was probable that a "4 satisfy all demands. P 


wavelength of 0-Olin. would satisfy all 
practical requirements for what was 
generally understood as surface roughness. 
Other values could be used for research 


tool materials, such as diamond, the quality |should be 100 per cent. 


was a necessity. Even with tool materials 
which wor’ and bedded-in, demands of pro- 
duction required that the tool, when put into 
the machine, should give a satisfactory 
result, and not merely after extended running- 
in operations over several hours. Therefore 
the demands of the future would be a better 
inspection of the tool edges for surface finish. 
In that instance, optical instruments would 
be of some advantage as tracer point instru- 
ments did not lend themselves readily to 
surface testing of such small surfaces as were 
represented by tool edges. 


WAVELENGTH 


Mr. R. E. Reason said the discussion had 
indicated the need to determine the relation- 
ship between wavelength and height of 
surface for equal functional effect. We 
wanted to know whether long waves were as 
important as short waves, or the other way 
round. Taking the case of an ordinary 
gudgeon pin, he said the surface finish was 
generally below 5 micro-inches from top to 
bottom for the short waves. But gudgeon 
pins were generally lobed to the extent of 
50 or 100 millionths of an inch. If the long 
waves were the ones that mattered, was there 
any point in finishing the texture to 5 micro- 
inches when there were left other imper- 
fections, of longer wavelength, of twenty 
times that amount ? 

Mr. Reason protested against the use of the 
terms ‘‘ micro’ and “ macro,” “‘ roughness,” 
and “ waviness,’ because they suggested a 
fundamental difference between the textures. 
We should divide the terminology into short- 
wave, medium-wave, and long-wave texture. 
The short wave would cover the range from 
0:000lin. to 0-Olin., covering the scratch 
texture of the grit of the abrasive used ; 
medium wave from 0-Olin. to 1-Oin., which 
would cover most of the chatter range; and 
long wave from 1-0in. upwards nominally to 
100in. 


of the material, which should be the same ag 
that used, were examined. Again, hardnegg 
figures were obtained on one or more places 
on a component, and it was assumed, quite 
reasonably, that the hardness figures a)plieq 
to parts not tested. When components were 
produced on a lathe or grinding machine jt 
was normally assumed that they were cylin. 
drical and no examination of the contour 
was considered necessary. Those assump. 
tions were quite justifiable, provided the 
manufacturing limits which obtained during 
the development of the procedure were not 
suddenly altered. 

It was possible, he continued, to produce 
components to a dimensional accuracy of 
1/10,000th of an inch, but only under really 
first-class conditions. With the introduction 
of surface finish testing the term “ micro. 
inch ’’ had become a catchword, and grinding 
to a surface accuracy of 2 or 3 micro-inches 
was claimed to be within the capability of any 
good engineering concern. That was prob. 
ably true. If, however, those micro-inch 
finishes were to be used as data for determin. 
ing wear resistance, &c., then our inspection 
procedure must be altered to accommodate 
the violent alteration in our manufacturing 
limits, and roundness of cylindrical com. 
ponents ‘could no longer be assumed. To 
appreciate that it was necessary only to rest 
a good-quality ground component on a vee 
block under a high amplification comparator, 
such as the Zeiss ultra optimeter or the Taylor, 
Taylor and Hobson electro limit gauge, 
giving 5000 or more magnifications on which 
measurements to a millionth part of an inch 
could be taken. When the component was 
rotated in the vee block, errors in roundness 
far exceeding the errors in surface finish 
would probably be disclosed. Probably the 
component would also have errors in straight- 
ness of the same order of magnitude. 

The machine tool industry, therefore, was 
interested in surface finish from two angles. 
First, in the effect that surface accuracy had 


Commenting on Mr. Lexham’s suggestion on the machine tool as a piece of working 


mechanism ; and secondly, on the improve- 


Some Practica Pornts 


Mr. T. Curzon said that surface finish had 
purposes, and when any wavelength other | been somewhat over-emphasised during recent 
than 0-Olin. was used the letter could be| years, with the result that there had been a 
added as suggested in the paper. He asked | tendency in certain directions to assume that 
if Mr. Reason had ever used a circular refer-|a first-class surface was a panacea for most 
ence surface to obtain interference bands|of ous wear problems. 
over an area embracing a considerable portion | correct perspective, it must be appreciated 
of the curved surface of a cylindrical part.|that the measurement of surface finish was 
Consideration should be given to the dimen-|merely a branch of metrology, which was 
sioning of surface inequalities on drawings. | itself a science still in its infancy. Surface 

Mr. P. Grodzinski asked if Professor Finch | finish was tied up very closely with dimen- 
had investigated diamond finish surfaces,|sional and geometric accuracy, and unless 
which were obtainable nowadays to } micro- | those two factors were taken into considera- 
inch average. Commenting on Dr. Clayton’s|tion, any available data on the effect which 
reference to the endeavour to provide tool | different surface finishes had on functioning 
edges with an improved surface finish in|efficiency and wear resistance or mating 
order to reduce friction between tool edge| parts was liable to be misleading. The 
and workpiece, he said that improved surface | inspection procedure followed in most engi- 
finish of the tool edge had also some influence | neering organisations consisted of a careful 
on the surface finish of the workpiece pro-|examination of things which were liable to 
duced. In the case of very hard and brittle| be faulty. Inspection never could and never 


In order to get the 


ment which ultimately would become neces. 
sary in machine tools if geometrical and 
dimensional accuracy of components were to 
be of the same order as that now applied to 
surface finish: Some considerable research 
had already been carried out, but investiga- 
tions had not yet proceeded far enough for 
reliable data to be made available. 

Mr. R. A. P. Misra remarked that many 
people had accepted smooth finish as an 
ideal, without questioning its desirability. 
He had nothing but praise for those who 
had developed the various instruments for 
measuring surface finish. But at the present 
stage of knowledge to declare the desirability 
of a perfectly smooth finish as an ideal would 
be premature, except in a purely academic 
sense. There had been individual applica- 
tions where smooth micro finish had improved 
the performance of machines. But in other 
cases super-smooth surfaces had given trouble 
owing to seizure, especially during initial 
running. Engineering opinion seemed 
puzzled over that question, and some compre- 
hensive theory was required to explain the 
varying results which had been obtained by 
various investigators. 

Discussing relevant points, he emphasised 
that, whatever type of micro-finish was used, 
whether smooth or rough, correct geometrical 
form and alignment was most important. 
That should be studied, not only under static 
conditions, but under conditions of dynamic 
loading which produced distortion of the 
mating surfaces. In bearings where a con- 
tinuous film of fluid of low viscosity, such as 
water or gas, was available to keep the 





For example, the 





of the cutting edge straight from production 


material used was not analysed, but samples 


surfaces apart during the period of operation, 
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» smooth micro-finished surfaces appeared to 
give very good results. Where bearing 
surfaces were lubricated with oils of normal 
viscosity, involving rotary or reciprocating 
motions, which might have to operate under 
temporary conditions of boundary lubrica- 
tion, super-smooth surfaces were undesirable. 
A rougher surface finish provided enough 
residual lubricant to carry on during periods 
of temporary starvation. 

As a metallurgist who was closely associated 
with production engineering he had watched 
with some trepidation the growth of the 
tendency, on the part of design and inspection 
departments, to insist on higher and higher 
standards of dimensional accuracy and finish. 
The production engineers were partly 
responsible for that state of affairs. Evidently 
some designers did not appreciate that, even 
in these days of advanced machine tools, it 
might be easier and cheaper to work to, say, 
a limit of +-0-001in. as opposed to +0-0002in. 
on the ground journal when the more open 
limit would not affect the performance of the 
machine. A similar attitude existed in some 
circles with regard to surface finish. Both 
dimensional precision and surface finish were 
means to an end and not an end in them- 
selves (the end being the satisfactory per- 
formance of the machine). There was a 
danger of unnecessary elaboration of manu- 
facturing technique, without any substantial 
gain. In that connection, Mr. Misra put 
forward for consideration a system which 
would put an automatic check on the uncon- 
sidered use of close limits and higher surface 
finish requirements. In that system, every 
detail drawing of a part carried two numbers 
in a corner, which he called the dimensional 
accuracy index and the surface finish index. 
Those numbers comprised all the individual 
indices obtained from the various dimensions 
and surface finish requirements of the draw- 
ing, in accordance with a table. Whilst not 
claiming that the system was entirely equit- 
able, its introduction into an organisation 
would ensure that the designers and draughts- 
men would think carefully before close limits 
were specified. The rate fixers or estimators 
would find those figures very useful in judging 


‘ the difficulty or ease of manufacturing any 


component. There had been cases in which 
sub-contractors had quoted a price for manu- 
facture which they had had to alter sub- 
stantially because the dimensional limits were 
too tight and the standard of finish required 
was very high. 


CrysTaL STRUCTURE 


Mr. H. Chisholm illustrated by micro- 
photographs the deformed crystal structure 
of a machined surface, to show how excessive 
wear might result from such a surface. In 
the first place, he showed the crystal struc- 
ture below the surface of a low-carbon steel 

‘after it had been turned in a lathe, using a 
45 deg. negative rake carbide tipped tool at a 
surface speed of 700ft. per minute. There 
was an extremely high elongation of the 
crystals near the surface, and the drawn-out 
crystals formed a laminated layer of ferrite 
and pearlite about 0-00lin. thick. At the 
lower speed of 470ft. per minute the elonga- 
tion of the crystals was somewhat less. 
X-ray diffraction photographs showed that 
the surfaces were subjected to residual 
stresses. A photograph of a section cut at a 
speed of 140ft. per minute showed the rupture 
of the surface and the typical remains of a 
built-up edge formation, and there were 
indications that. the laminated layer had 
ruptured after the passage of the tool. Mr. 
Chisholm suggested that the rupture might 
have been caused by tensile stresses left in 
the laminated layer; consequently, it could 
be inferred, he said, that ‘such a surface, 





when disturbed by working conditions, would 
readily rupture and cause excessive wear. 
The conclusions, he added, could be applied 
also to grinding, since it was fundamentally a 
similar operation to turning. 

Mr. A. D. Young discussed the effect of 
surface roughness due to the use of camou- 
flage paint on the performance of aircraft. 
One of the requirements, he said, was that the 
paint should be matt. Tests were made on a 
series of paints of increasing roughness, and 
the results showed that each one of the 
paints could be correlated with a sand 
roughness. Paints applied with great skill 
had no effect on the top speed of modern 
fighters and bombers. Another paint, applied 
with rather less than the average care, 
reduced the speed of a fighter by 10 m.p.h. 
and of a bomber by 5 m.p.h.; whilst another 
reduced the speeds by 50 and 30 m.p.h. 
respectively. The results showed that even 
a third-class paint, applied with reasonable 
care, would have no effect on the top speed 
of even modern high-speed machines. They 
implied that the aircraft ¢onstructors could 
achieve good results if they smoothed their 
surfaces. 

Mr. Harry Shaw said that, having realised 
the inadequacy of H,,, or H,,,, readings for 
evaluating surfaces, he had developed an 
instrument for giving as a reading a figure 
indicating the summation of the metal phases 
cut through by a plane parallel with a plane 
touching the general level of the surface com- 
pared with the summation of the air phases. 
The “cutting plane” could be situated at 
any desired distance below the plane touching 
the general level, and the’ plane touching the 
general level could be of any desired size, so 
as to take into consideration both micro- 
roughness and any desired degree of wavi- 
ness. The instrument consisted of a reference 
plane adapted to contact the surface over any 
finite area, a stylus movable over the surface, 
a pick-up associated with the stylus, and 
electronic means of summating the time 
periods during which the stylus point moved 
above any selected plane parallel with the 
reference stylus, and comparing the summa- 
tion with the total traversing time of the 
stylus. Exploring heads capable of dealing 
with convex or concave or flat surfaces were 
being developed. A plate presented profile 
records of various chromium-plated surfaces 
intended for use as cylinder bore walls. A 
chart presented the H,,, readings and the 
Haz Teadings and bearing area readings 
according to a bearing area meter. Readings 
were presented at planes positioned at various 
distances from the plane contacting the 
general surface, to indicate the area that 
would come into contact after wear. Seizure 
loads were presented also for similar surfaces 
under conditions of boundary lubrication 
when in contact with }in. square mirror- 
finished sliders, one set of surfaces being 
hard chromium-plated, the other cast iron 
unplated. Analysis of the chart was self- 
explanatory. It was seen at a glance that 
Hare readings might not be a true criterion 
of loading capacity. The bearing area 
function was a better guide, if one took into 
consideration the increase in contact area 
due to plastic deformation that could occur 
under loading. 

(To be continued) 








Sixty Years Ago 





Newron’s Tamp Law 


CERTAIN recent statements intended to be 
explanatory of the principles of jet propulsion 
prove that Newton’s third law of motion— 
“* Action and reaction are equal and opposite ” 


—is still not understood by a number of people. 
The truth is that it always has presented diffi- 
culties. To illustrate it, Newton himself gave 
the famous cart-and-horse example. The 
action exerted by the horse on the cart was, he 
said, exactly equal to thg opposite reaction 
exerted by the cart on the horse. But, some 
people objected, if every force is balanced by 
reaction, how could force produce motion of any 
kind ? In our issue of February 13th, 1885, 
we published a leading article on the subject, in 
which we urged authors of physical text-books 
to face the subject fairly and squarely and not, 
as they invariably did, ignore its difficulties. 
Our article stirred our readers to a remarkable 
degree. Altogether it resulted in the publica- 
tion of sixty-seven “letters to the editor.”” We 
ourselves extended our views in two further 
leading articles, while in our issue of March 13th, 
1885, we published a special article on the 
subject by Professor W. H. H. Hudson, of 
King’s College, following it a week later with 
another by Professor (Sir) Oliver Lodge. 
Lodge’s article, as we might expect, discussed 
the problem fully, clearly, and accurately. He 
upheld Newton against all comers. “The 
people who think they don’t believe the third 
law,” he wrote, ‘‘ have got hold of some ridi- 
culous statement of their own, which they quite 
rightly don’t believe—they are not thinking of 
the true third law at all.” Lodge’s article 
seems -to have added fresh fuel to the con- 
troversy and for some time after the original 
correspondence came to an end it was continued 
by a further series of letters under the title 
** Dr. Lodge’s Mechanies.”’ 








British Air Transport 





In a White Paper issued on Tuesday, March 
13th, there is presented the general policy of 
His Majesty’s Government for the development 
of British civil air transport, and the operation of 
air routes for the carriage of passengers, freight, 
and mails. The main proposals are to set up 
three main Air Transport Corpor&tions, which 
will be responsible for air services on the follow- 
ing routes :—(1) The Commonwealth air routes, 
together with the transatlantic service to the 
United States and the services to China and the 
Far East; (2) European air routes and the 
internal services of the United Kingdom; and 
(3) the South American route. The services in 
the first group are to be assigned to the British 
Overseas Airways Corporation, which has been 
responsible for their development and operation 
in the past. It is felt, however, that on many of 
the routes a valuable contribution can be made 
by British Shipping Lines, and they are to be 
afforded the opportunity of becoming associated 
with B.O.A.C. It is the determination of all the 
shipping lines which have expressed a desire to 
participate that the air routes with which they 
are to be associated shall be fully and success- 
fully developed. With regard to the European 
and internal United Kingdom routes, responsi- 
bility will be assigned to a new company, in 
which the participants will be the railway com- 
panies, the short sea shipping lines, travel 
agencies, and British Overseas Airways Cor- 
poration, and such other pre-war operators as 
desire to participate. The South American 
route will be assigned to a new company, in 
which the majority participants will be those 
British shipping lines operating to South 
America which have associated together for 
this purpose as British Latin American Airlines, 
Ltd. Here again, it is proposed that B.O.A.C. 
should participate in the capital and manage- 
ment of the new Corporation, but its share in 
the capital will be smaller than that which it 
will receive in the Corporation responsible for 
the European and internal services. In framing* 
its air transport policy, the Government has 
sought to apply to the development and expan- 
sion of our own air services those principles of 
ordered progress which it has advocated in the 
international sphere. By bringing into partner- 
ship on practical business lines those elements 
which can contribute to the full and rapid 
development of British air transport, British 
civil aviation can be enabled to take its rightful 





place on the airways of the world. 
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THE NAVY ESTIMATES 


It cannot have been often in-parliamentary 
history that a First Lord of the Admiralty 
has received such universal praise from both 
sides of the House for his speech introducing 
the Navy Estimates as did Mr. A. V. 
Alexander on March 7th. Nor can there ever 
have been an occasion when praise of a 
speech reflected admiration for so large a 
proportion of the community in general as 


No. 4653 
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In truth it was a great and glorious story 
that the First Lord told the House of 
Commons. It was a story of monumental 
achievement and the surmounting of diffi- 
culties and odds which would assuredly have 
daunted a lesser nation. It was with a 
nation’s effort rather than with the effort of 
one of the Fighting Services that the First 
Lord dealt in the first and most important 
part of his speech. Implicit in the facts 
which he gave was the highest praise to the 
men behind the successful invasion of 
Normandy—designers, engineers, and work- 
men of all manner of categories. These were 
called upon unexpectedly to carry out 
unfamiliar tasks, often in unfamiliar areas, 
and the success of D-day and the subsequent 
weeks was a measure of their success. Mr. 
Alexander announced that no fewer than 
4066 landing ships and craft took part in the 
invasion, and that they were of as many as 
sixty different types, including ships and 
craft for landing tanks and infantry, ciaft 
designed and built for giving close supporting 
fire for the assault, craft for landing guns and 
wheeled transport, even craft fitted with fire- 
escape ladders for the scaling of cliffs, and 
craft fitted as floating kitchens to provide hot 
meals for the thousands of men fighting and 
working in the beachhead area. To the pro- 
duction of these special craft must be added 
the adaptation of hundreds of normal 
vessels, notably the fitting of additional anti- 
aircraft armament to merchant ships and of 
means whereby coasters which had been 
beached could kedge themselves off on the 
next high tide after having unloaded their 
cargoes on to a dry beach at low water. The 
derricks and even masts of many of these 
little ships had to be strengthened or even 
replaced in order to allow them to handle the 
more bulky and heavier loads required of 
them. The alteration cf ships was carried 
out by the existing shipyards, but it fell upon 
them as an additional strain at a time when 
they were being asked to accelerate to the 
utmost the production of warships, mine- 
sweepers, and tugs, as well as other merchant 
ships. The shipyards responded nobly, but 
there could be no question of them meeting 
in addition the enormous landing craft 
requirements. Other means of producing 
landing craft had to be devised, and therein 
lies one of the wonders of the preparations 
for ‘‘the greatest amphibious operation in 
history.” As the First Lord said: ‘ The 
“| Admiralty therefore turned to firms of struc- 
tural engineers for tank landing craft, and to 
joinery and woodworking firms for the 
smaller landing craft. These firms and their 
workers up and down tbe country, far 
removed from the sea and without knowledge 
of shipbuilding, have nevertheless built 
hundreds of the craft used on the beaches of 
Normandy.” There is something almost 
Elizabethan in the conception of these inland 
workers harnessing their labours to the 
deployment of British sea power. The results 
of this system were shown to some extent by 
the figures given by Mr. Alexander when he 
said : “ In the first quarter of 1942 four times 
as many major landing craft were built as 
in the first quarter of 1941; in the first 
quarter of 1943 ten times as many, and in the 
first quarter of 1944 sixteen times as many.” 
It will have been news to many that we were 
building landing craft for the return to 





well as for the Royal Navy. 





nation was still reeling from the French 
débdcle and its consequences and was under 
the worst of the German air attacks. 'That 
speaks volumes for the foresight and deter. 
mination of our leaders, but it is good to 
remember that, as it has been said, a pevple 
get the Government they deserve. 

Details have already been given in THE 
ENGINEER of the synthetic ‘ Mulberry” 
harbours, which were among the greaiest 
constructional engineering feats in history 
and one which played an indispensable part 
in building up our invasion forces to the 
strength necessary to defeat the enemy. To 
those who laboured so hard on the con- 
struction of these synthetic ports in all their 
many components it will have been good 
news to hear from the First Lord of the 
Admiralty that the port laid off the British 
beaches was discharging as much as 1600 
tons of cargo on the twelfth day of the 
invasion, and that by the thirty-fourth day 
an average of 6000 tons a day was being dis. 
charged at this port. In an invasion an 
army marches upon the capacity of the ports 
behind it and the ability of the sea services to 
deliver the vital reinforcements, equipment, 
and supplies at those ports. Never has an 
overseas expeditionary force been better 
served in this respect than the Allied Armies 
of Liberation. The whole of the account 
given to the House of Commons and the world 
by Mr. Alexander on March 7th was eloquent 
of the amazing adaptability and resilience of 
British industry as well as British arms— 
factors which must be preserved and 
exploited in the post-war years. 


The Future of Marine Salvage 


ELSEWHERE in our present issue we con- 
clude the lecture on marine salvage and 
harbour clearance which was_ recently 
delivered before the Royal United Services 
Institution by Captain J. B. Polland, 
R.N.V.R., Deputy Director of Salvage and 
Chief Technical Officer to the Admiralty 
Salvage Department. Apart from its general 
interest, as a brief record of the part that 
salvage has played in the war, both at home 
and abroad, the lecture should be of more than 
passing interest to underwriters and ship- 
owners, because of several points raised 
which have a bearing on their commercial 
interest in peacetime. It should be read in 
conjunction with the Fifteenth Report of the 
Select Committee on National Expenditure 
of November, 1943, a summary of which was 
given in THe ENGINEER for January 28th, 
1944. That Committee expressed the desir- 
ability of building up a strong commercial 
salvage organisation, based on the four firms 
which the Admiralty has used as agents 
during the war. Why a commercial salvage 
industry should be confined to only four 
firms is not explained. At one period, we 
may recall, there were more than a dozen 
saivage firms engaged in actual operation in 
the United Kingdom, and in the post-war 
period it would seem, according to figures 
given in the lecture, that there will be work 
for a great many more firms for a very long 
period after the war, providing, as Captain 
Polland suggests, the British salvage enter- 
prise is enabled to operate abroad. 

Tt might be said that marine salvage is at 
present a nationalised industry, inasmuch as 





Europe at the beginning of 1941, when the 





it is directed, controlled, and financed by the 
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Government. That is all to the good in time 
of war, but how, it may be asked, would a 
nationalised industry appeal to underwriters 
in peacetime? The abolition of the “ No 
cure, no pay ” form of salvage agreement, in 
favour of salvage work on the basis of an 
agreed cost, was advocated as long ago as 
1937 by the Chairman of the Liverpool and 
Glasgow Salvage Association. In the opinion 
of salvage firms, the policy of underwriters in 
the past, and the poor awards given by arbi- 
trators, contributed materially to the decline 
of the British salvage and ocean towing 
business before the war. Underwriters did 
not discriminate in favour of British salvors 
when foreign competitors offered better terms 
or, as has been claimed, were more efficient. 
But, then, neither did underwriters dis- 
criminate in favour of British shipbuilding 
and repairing enterprises in the slump years 
of those industries, when they sent major 
repair jobs to Antwerp and Rotterdam in 
order to gain the benefit of a mere 10 per cent. 
reduction in repair costs. Although under- 
writers may have a great deal to say in 
the formulation of a Government policy for 
marine salvage after the war, their ideas may 
not be compatible with the best interests of 
national economy or the interests of the 
industry in general. 

Probably the best way to encourage the 
building up of a strong salvage industry 
would be to make it possible for British 
marine salvage interests to operate abroad, 
particularly in the Mediterranean area, which 
is a rich field for such enterprises. We are 
told that there will be a surplus of shipping 
after the war, and it would seem that there 
will be little or no necessity for the salvaging 
of repairable ships. It should be remembered, 
however, that this only applies to ships of 
5000 to 7000 deadweight tons. There is no 
doubt that, on the other hand, there is and 
will be for a considerable number of years 
to come a shortage of the smaller type of 
coastal vessel. As is known, many of these 
smaller ships were sunk in the Mediterranean 
and afford possibilities for salvage enter- 
prise. It can be said with certainty that 
both German and Dutch salvage and towing 
firms flourished in pre-war times mainly 
because they were in a position to operate on 
our coasts at competitive prices. Under the 
coming Peace terms, could it not be secured 
that British salvors should operate at equal 
or competitive terms with Italians, French, 
or Germans abroad ? Such work, if obtained, 
would give employment for the large number 
of salvage ships, specially built by the 
Admiralty for this work and the trained 
salvage officers and men. It would also 
provide employment for a great part of our 
merchant fleet, and would contribute to the 
sum total of the export services industries, 
which must after the war be built up in order 
to maintain our national economy on a 
reasonable basis. 








Obituary 
SIR GEORGE HUMPHREYS 


It is with deep regret that we have to 
record the death, on Friday, March 9th, in a 
London nursing home, of Sir George William 
Humphreys, in his eighty-first year. Sir 


railway work on the Great Western Railway. 
From 1899 to 1902 he was director of con- 
struction for the contractors engaged upon 
the building of Portland harbour and its 
breakwaters and on other sea work, both in 
England and in France. In 1902 he gained 
in open competition the post of manager of 
works for the London County Council. 
Eight years later he was appointed Deputy 
Chief Engineer of the London County Council, 
and in 1913 he succeeded the late Sir Maurice 
Fitzmaurice as Chief Engineer and Admini- 
strator of Housing Schemes of the London 
County Council. 

During his long and successful term of 
office Sir George initiated several important 
civil engineering schemes, many of which 
have been described in papers read before the 
Institution of Civil Engineers and in the 
columns of THE EncinezR. Among them 
may be mentioned the Kingsway improve- 
ment scheme and the tramway subway, and 
the main drainage scheme of London. The 
drainage scheme included, we may recall, 
an important lay-out of storm water relief 














SIR GEORGE HUMPHREYS 


sewers and pumping stations to deal with the 
water, one of these stations at Hammer- 
smith Bridge, constructed by Sir George, 
having a designed water-handling capacity 
of 1000 tons per minute. Shortly before he 
retired Sir George improved the quality of the 
water flowing into the river at the Barking 
sewage outfall by the installation of an 
activated sludge plant, having a designed 
capacity for dealing with 5,000,000 to 
10,000,000 gallons of tank effluent per day. 
Other London schemes were referred to in his 
Presidential Address to the Institution of 
Civil Engineers in 1930. He made reference in 
that Address to the extensive flooding of the 
Thames in January, 1928, after which, with 
the late Sir Frederick Palmer, he made an 
examination of the adequacy of the River 
Thames defences in London. On their advice 
the London County Council decided that the 
defence works should be raised throughout 
the county in progressive steps from east to 
west. Sir George also collaborated with Sir 
Frederick Palmer, we may recall, on the 
schemes for the Charing Cross and Waterloo 
bridges. He was himself responsible for the 
design of the new Lambeth bridge. 

As administrator of housing development 


pletion of estates at Bellingham, Downham, 
St. Helier, and Becontree. During the last 
war Sir George was Chairman of the Munitions 
Works Board of the Ministry of Munitions, 
which supervised the construction of all fac- 
tories and workshops and the building of aero- 
dromes and aircraft factories in the United 
Kingdom. His services were rewarded: by 
the bestowal of the C.B.E. in 1927 and the 
K.B.E. seven years later. 

He retired in 1930, but continued to 
practice as a consulting engineer. He was a 
member of the last committee of experts, and 
the Representative Committee entrusted 
with the preservation of St. Paul’s Cathedral. 
From 1928 until 1933 he was Chairman of the 
Building Research Board. He was a member 
of the Institution of Civil Engineers, of which 
he was President in 1930. He was also a 
member of the Institution of Municipal and 
County Engineers, the Institute of Transport, 
the Royal Sanitary Institute, and a Honorary 
Fellow of the Institution of Sanitary Engi- 
neers. He had an intimate knowledge of the 
French language and was for many years 
Chairman of the British Section of the 
Société des Ingénieurs Civils de France. For 
this service he was created a Chevalier Légion 
d’Honneur. For some twenty years he was 
attached to the Engineer and Railway Staff 
Corps of the Royal Engineers T.A., and 
retired with the rank of Colonel. 





ENGINEER REAR ADMIRAL 
EDOUARD GAUDIN 


Many of our readers who are interested in 
the adoption of water-tube boilers in ships of 
the Royal Navy will learn with regret of 
the death, on Thursday, March 8th, at his 
home in Bognor Regis, of Engineer Rear 
Admiral Edouard Gaudin, who played a 
leading part in the “‘ Battle of the Boilers ”’ of 
the early ‘nineties. 

Edouard Gaudin came of Channel Islands 
stock and was born in Guernsey in 1865. He 
joined the Royal Navy as a naval engineer 
student at Devonport Dockyard in 1880 and 
afterwards entered the Royal Naval Engi- 
neering College at Keyham. He became 
assistant engineer in 1886 and served in the 
recommissioned cruiser H.M.S. “ Raleigh,” 
which at the time was the flagship of the Cape 
and West Coast of Africa Station. In 1892 he 
was chief engineer of H.M.S. “ Spartiate.” 
In that year he was chosen for a special 
service, which determined his later career and 
proved of far-reaching importance for the 
development of naval engineering. 

Water-tube boiler development had then 
been proceeding for some few years, not only 
in this country, but also in France and 
Germany, and French naval engineers had 
developed the Belleville and other successful 
water-tube boilers. Chief Engineer Gaudin 
was appointed by the Engineer-in-Chief’s 
Department to investigate the merits of the 
Belleville water-tube boiler, and in order to 
do so he made a voyage from Marseilles to 
Australia and back in two steamers belonging 
to. the Cie Messageries Maritimes, the 
“ Armand Béhre” and the “ Polynésian.” 
Both these ships were equipped with twenty 
Belleville water-tube boilers working at 
pressures between 225 1b. and 2301b. per 
square inch. Gaudin was greatly impressed 
with the performance of the boilers and 
reported strongly in favour of their adoption 
in ships of the Royal Navy. As a result it 
was decided to install Belleville boilers in the 
cruisers H.M.S. “Terrible” and H.MS. 
“ Powerful,” and in eleven cruisers belonging 
to the 1895 Naval Programme. The Boiler 
Committee, it may be recalled, was set up in 
1900 under the presidency of Admiral 








George received his early education at Mill 
Hill School and underwent some training in 


he initiated many London County Council 
schemes, which led to the design and com- 
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water-tube boiler programme and studied the 
rival claims of the Belleville, Babcock and 
Wilcox, Diirr, Niclausse, Thornycroft, and 
Yarrow designs. Gaudin gave lengthy 
evidence before the Committee and his pre- 
ference for Belleville boilers seemed unshaken. 

In 1901 he became Engineer Commander 
and’ from 1905 to 1908 served in the Naval 
Intelligence Department. From December, 
1908, until March, 1911, he went to sea in 
H.M.S. ‘ Dreadnought ’’-as Engineer Com- 
mander and was promoted to Engineer 
Captain in May, 1911. From that year until 
the beginning of 1914 he was at the Admiralty 
in the Engineering, Controller’s, and Naval 
Equipment departments. In May, 1914, he 
was made Engineer Rear Admiral and was 
appointed Assistant Engineer-in-Chief in 
September of that vear. In 1918 the C.B. 
was bestowed on him, in recognition of his 
long and valuable service. He retired in 1920. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


- INVENTIONS OF EMPLOYEES 

Srr,—In your issue of December 22nd, 1944, 
J. T. Emmerton has published a survey of the 
problems arising from “ Patent Law-and the 
Engineer.”” May I add some words to what is 
said in that article about the position of the 
employed inventor ? 

In order to get the maximum and optimum 
of inventiveness from employed engineers, 
chemists, &c., in the interest of the progress of 
science and of the public at large, as well as in 
the interest of the employer, .the employee 
inventor should be made a party in a gainful 
enterprise based on his invention. 

The employer’s interests should, of course, be 
safeguarded by a right of user, corresponding to 
the “shop right” as it exists in the United 
States of America, which would prevent the 
employer from being barred from the use of his 
employee’s invention. 

The employer should also have priority for 
acquiring the exclusive rights in an invention 
made by his employee, but there should be a 
reasonable time limit for availing himself of this 
right ; otherwise the invention would remain the 
employee’s property. 

The employer’s contributions to the develop- 
ment of an invention, such as permission to use 
the working hours, the equipment, experience, 
or advice of the employer or his executives, as 
well as money laid out for patent office or patent 
agent fees, &c., should be taken into considera- 
tion when fixing the reward due to the inventor. 

But unless the inventor is employed specially 
for the task of making inventions at an appro- 
priately high salary, there should be always a 
special reward for the use or for acquiring the 
exclusive rights of an invention which should be 
the higher the lower the wages or the salary of 
the inventor are for his routine work. 

The remuneration should be in proportion to 
the economic value of the invention to the 
employer’s business. This may find — its 
expression in the turnover, but if profit is made 
in other ways, say, by selling the patent or by 
granting licences, the inventor should participate 
just the same. 

If changes of circumstances arise which would 
bring the economic value of the invention sub- 
stantially out of proportion with the remunera- 
tion originally agreed upon, both sides should 
have a right in revision, after some reasonable 
time after the last settlement. If the employer 
loses interest in an invention he had acquired, 
he should not simply drop the patent, but 
transfer it back to the inventor. These pro- 








visions could be applied also to the free-lance 


Machinery should be set up to deal with cases 
where no agreement can be reached between 
employer and employee directly, which could 
consist of local joint committees in which repre- 
sentatives of employers’ federations and trade 
unions would be presided over by a judge or 
civil servant and before whom the individual 
inventor and employer would appear as parties 
of equal right. A Board of Appeal should be 
provided for the final settlement, if necessary. 

Experience in Continental countries, such as 
Czechoslovakia and the Austrian, Republic, 
where similar patent laws were in force, have 
shown that agreement was reached between the 
inventors and their employers in the vast 
majority of cases. 

Enlightened employers have already granted 
rewards to their employees without any legal 
obligation to do so, and this practice has been 
recommended in a Report, 1943, of the Council 
of the Chartered Institute of Patent Agents, 
which mentions also arrangements made by 
Government Departments by which the right 
of user is reserved to the Crown, but the inventor 
is otherwise left free to exploit his invention 
commercially, at home and abroad. 

From the “ Proceedings ”’ of the Permanent 
Commission for the Protection of Industrial 
Property of the International Chamber of Com- 
merce in Berne, it can be seen that before the 
war it was repeatedly recommended to introduce 
the inventor’s financial rights into the Inter- 
national Convention or into the legislation of the 
individual member nations. Lack of unanimity 
has so far prevented these recommendations 
from being universally adopted. 

Surely the great services rendered by the 
*“back-room boys” (as the inventors are now 
called) to the war effort and the general trend 
towards economic, not only political, democracy 
prove that the time is ripe for a broadminded 
approach to the problem of the employed 
inventor, from which, as stated, the employers 
themselves would benefit the same as the pro- 
gress of science and the national interest. 

S. Mrrruer. 
Sunbury-on-Thames, March 8th. 





SEVERN BARRAGE 


Smr,—The editorial on “‘ The Economics of 
the Severn Barrage,”’ in your issue of March 9th, 
rightly stresses that social, industrial, and tech- 
nical, as well as economic factors should be con- 
sidered in reaching a decision on the desirability 
of going forward with the work, and criticises 
certain of the economic assumptions made in 
the 1944 Report. 

But I suggest, Sir, that social and economic 
factors are very closely intertwined, and that a 
plan of finance could be adopted entirely 
different from that which gives rise to the item 
‘Interest on capital at 3 per cent.,” which 
would have very different social effects, and 
which would markedly alter the picture pre- 
sented to those who have finally to decide 
whether the scheme should be undertaken. 

We may fairly assume that for some time 
after the war is over ordinary consumer demand 
will suffice to maintain full employment. At 
the end of this period it will be necessary to 
guard against under-consumption, restriction of 
credit, and bad trade, with consequent under- 
employment. It would be presumably at such 
a time that the Severn barrage scheme would be 
commenced, and an average annual expenditure 
of £5 millions for eight years envisaged. 

The authors of the report assume normal 
finance, so that there would be, probably, a 
capital issue. How far subscriptions to this 
would come by reduction of idle bank balances, 
or by creation of credit for holdings by the 
banks, or by way of loan, against collateral, to 
depositors, would depend on the general 
economic conditions. But the net result would 


on an average would be paid as interest out of 
the capital subscribed ; and after completion 
£1,400,000 per annum from the procoeds 
obtained from the sale of energy. 

I suggest that the following alternative form 
of finance could be adopted :— 

(1) ‘The Government should create, under 
parliamentary sanction, five million pounds’ 
worth of interest-free Treasury notes, for 
deposit at the Bank of England, as cover for 
current account of like amount, and for 
redemption in eight years’ time. 

(2) Budgetary taxation each year durinz the 
operation of the scheme would be framed to 
bring in to the Exchequer £5,000,000 above the 
figure that would have been required if the 
scheme had not been launched. This £5,000,000 
would be used to replenish year by year and 
finally to redeem the loan at the Bank of England. 

To determine whether these suggestions are 
absurd it is well to consider how economic 
conditions would be changed by their adoption, 
taking no account of advantages which would 
undoubtedly accrue to trade generally, however 
the scheme were financed, and accepting that 
those employed directly or indirectly on the 
barrage, and their dependents, would have 
starved had it not been started. For simplicity 
it wil! be assumed that taxes for any year are 
collected during that year. Ii follows that 
during the building of the barrage :— 

(a) The gross income of the country is 
increased by £5,000,000 per annum. 

(6) The net income under the personal 
control of individuals remains the same. 

(c) This net income is differently distributed 
and those who would have starved now share 
in its control. 

(d) The additional average tax payable by 
those who would in any case have had incomes 
is of the order of 10s. per annum per person. 

After the barrage is completed :— 

(e) There is in existence a capital asset 
belonging to the nation as a whole. 

(f) The power produced by its operation can 
be sold to the community at 0-110d. per unit 
instead of 0-275d. per unit, since there are no 
interest charges to be met. 

Looking at the matter in another way, it may 
be said that the suggestions enforce all tax- 
payers to become capitalists to the extent of 
investing on an average 10s. a year, the interest 
on which they receive later in the form of 
reduced charges for power. 

In practice, due to increases in general trade 
consequent upon the expenditure on the 
barrage, with corresponding further increases 
in the gross total income, and savings on unem- 
ployment insurance, the net personally spend- 
able income of those who would in any case 
have had incomes will be reduced by much less 
than 10s. from what they could have expected 
if the barrage were not constructed. 

It is a matter of personal choice to decide 
which finance scheme is socially more desirable, 
but there is perhaps hope of widespread agree- 
ment that schemes from which the annual 
return, estimated on a normal financial basis, 
lies between the limits set by :— 

(1) Cover for working costs and amortisation 
and (2) these, plus interest charges on capital at 
a rate perhaps } per cent. above savings banks 
rate, are more likely to be undertaken if the 
scheme of finance here indicated is adopted, 
rather than if reliance is placed on finance by 
capital issue. 

In sum, Sir, I suggest that there is a sphere 
for civil betterment, where the social-economic 
criteria determining action and the financial 
means adopted to make that action effective 
lie between those with which we are familiar, 
and which in time of peace guide our decisions 
on expenditure for national defence, on the 
one hand, and for private enterprise, on the 
other, F, W. Nevitte. 








inventor. 





be that during construction £500,000 per annum 


Woodford, Cheshire, March 10th. 
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Surface Finish Exhibition 


No. I 


connection with the discussion at the Insti- 
ghee of Mechanical Engineers last Friday, 
March 9th, of a symposium of papers on 
“Surface Finish,” a small exhibition was held 
of instruments for measuring finish, the means, 
of producing it, and of products themselves. 
We cannot hope to mention all that was on 
view. Indeed, to say, as was actually the case, 
that a representative range of parts was shown 
by Specialloid, Ltd., is of little interest, since 
only a visual examination of the parts would 
give a real impression of the types of surface 
finish they represented. Even to reproduce 
surface finish records, as we might, of the 
standards exhibited by Rolls-Royce, Ltd., to 
show the effect of normal abrasive finishings, 
such as lapping, honing, grinding, and super- 
finishing, would be of little interest without 
visual examination of the samples. Thus we 
shall restrict ourselves mainly to the descrip- 
tion of instruments for measuring and recording 
finish and the means of producing it. 


THE ‘‘ TOPOGRAPH ”’ 

The ‘“ Topograph,” produced by David 
Brown and Sons (Huddersfield), Ltd., is an 
instrument for measuring surface finish in 
which amplification of the movement of the 
tracer point is effected pneumatically. It is 
illustrated in Fig. 1 with covers removed to 
show the internal arrangement. The tracer 
arm is mounted on a pillar at the top of the 
instrument, and the part to be examined is 
mounted on a table in front of it. At the pro- 
jecting end of the tracer arm there is a spheric- 
ally mounted skid that rests on the surface to 
be tested. Through the centre of the skid there 
projects the diamond tracer point, which is held 
in contact with the surface with a force of a few 
milligrammes by a light spring. The tracer 
point is mounted on the short arm of a lever, 








“chopper ”’ that partially intercepts a jet of 
air directed at an orifice 0-046in. diameter. 
The pressure built up at the orifice, which, of 
course, varies in accordance with the position 
of the ‘“‘ chopper,” is used in the way about to 
be described to operate the pen of the recording 
device. 

Air is supplied for the operation of the device 
at a pressure of 35 lb. to 90 lb. per square inch. 
In order to smooth out any variations that may 
occur in the pipe line pressure, the air is passed 
through two reducing valves, as shown in 
Fig. 3. These valves, which are adjustable, are 
mounted in the base of the instrument and are 
clearly visible in Fig. 1. They reduce the 
pressure to 12lb. per square inch at the jet. 
The pen unit is actuated by the pressure in the 
pipe beyond the jet through a relay mechanism. 
Air at 20lb. per square inch (the pressure 
between the two reducing valves) is admitted 
to the bellows actuating the pen through a 
valve controlled by the pressure in the pipe 
beyond the jet. 

Another diagram—Fig. 2—shows the arrange- 
ment of the mechanism that traverses the 
tracer diamond at an even controlled speed. 
Power is supplied by a falling weight, taking 
the form of a piston acting in an oil-filled 
cylinder. The rate of fall is controlled by 
an adjustable throttle valve, permitting the 
transfer of oil from the bottom to the top of the 
cylinder. In descending, the weight rotates a 
roller over which the chart paper passes and 
against which the recording pen acts. It also 
compresses a metal bellows filled with hydraulic 
brake fluid and transfers the fluid progressively 
to a similar bellows giving motion to the tracer 
arm. The normal speed of traverse over the 
work is 0-:033in. per minute and a record 10in. 
long is completed in three minutes. 

The ratio of pen movement to tracer move- 








to 1, so that 0- lin. on the record corresponds to 
a roughness depth of 20 to 5 micro-inches 
(millionths of an inch), according to the setting 








agmeer: 


FIG. 1—‘* TOPOGRAPH ""—DAVID BROWN 


of the instrument. 
ment is uniform for all wavelengths greater 
than about 0-0005in. 
produce records from components up to 


The response of the instru- 
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100 Ib. in weight, not more than 18in. deep, and 
having the surface to be tested not more than 
6in. away from the pillar when mounted on the 
table. Bores not less than lin. in diameter can’ 
be tested up to a depth of 6in. and the first jin. of 
bores down to jin. diameter can also be 
measured. The instrument is normally used 
for flat surfaces, but it can also be 
applied to any curved surface that con- 
tains a straight line along which the tracer point 
may traverse. 


** PROFILOMETER ”’ 


The ‘ Profilometer,’ made by Physicists 
Research Company, of Michigan, U.S.A., and 





FiG. 6-HEAD OF SUPER-FINISHING MACHINE 


supplied by Gaston E. Marbaix, Ltd., of 
Humglass House, 22, Carlisle Place, London, 
S.W.1, measures surface roughness in a rather 
different way and is a practical portable work- 
»hop instrument. It produces no record of the 
individual roughnesses of the specimen, but 
measures a running average of the height of the 
irregularities. The tracer—see Fig. 4—carries 
a small diamond point, which is held against 
the surface by light spring tension. It is passed 
by hand along the surface to be measured and 
the motions of the tracer point are transformed 
to electrical voltages, which by ordinary elec- 


shop device. Various types of tracers are avail- 
able for special purposes. The tracer shown in 
Fig. 7, for instance, is designed for use in very 
narrow slots, grooves, and small holes. In the 
standard tracer the diamond point operates 
between skids. But in the tracer illustrated the 
skids are eliminated to save space and the 
device must be used with a special piloting 
fixture, which besides holding the device 
steady gives it also a reciprocating motion with 
an adjustable stroke. Holes fin. diameter and 
slots yin. wide can be explored. 


SUPER-FINISHING ATTACHMENT 


In super-finishing a cylindrical part a 
bonded abrasive stone or stones, which are 
curved to the same radius as the work, are 
pressed against it with a pressure of 15 lb. to 
30 lb. per square inch and are given a very rapid 
endwise oscillation. Gaston E. Marbaix, Ltd., 
is the agent in this country for Foster super- 
finishing machines made by The International 
Machine Tool Corporation, Indiana. It 
was not possible at the exhibition to show an 
example of one of these machines, but some 
attachments were on view. An engraving, 
Fig. 6, shows the stones mounted on the 
oscillating head of a machine in contact 
with work mounted between centres. Foster 
machines provide oscillation at the rate of 
350 to 900 cycles per minute. Fig. 5 shows a 
super-finishing attachment for a lathe similar 
to one exhibited by the firm. This device is 
mounted in a head which is itself carried on the 
slide rest of the lathe. In the head there is a 
fractional horsepower motor that provides the 
necessary oscillation of jin. at rates up to 
450 cycles per minute. Pressure between the 
stone and the work is applied by a spring and 
may be varied in accordance with the require- 
ments of the work. A lever at the rear end of 
the stone-carrying arm permits the operator to 
retract the stone from contact with the work. 
When using such an attachment it is necessary 
also to provide a sufficient flow of suitable 
lubricant. The necessary equipment consists 
of a small pump and lubricant reservoir, 
together with piping. 


OTHER EXHIBITS 


Amongst other exhibits which may be men- 
tioned was a cast iron cylinder liner, upon the 
bore of which ferrous chromium had been 
deposited and finished by light honing. This 
liner was shown by British Van der Horst, 
Ltd. The process is claimed to accelerate 
bedding in and to reduce wear in running. Two 
‘** Gypsy ” engine cylinders were shown by the 
De Havilland Aircraft Company, Ltd. One, 





unused, indicated the appearance of the ground 














FiG. 7—-TRACER FOR USE 


trical means are amplified and measured by the 
instrument, which contains its own batteries. 
The meter takes a root mean square average 
of the oscillating voltage and the dial reads 
directly in micro-inches. The sensitivity of the 
instrument can be set for full-scale values of 
3, 10, 30, 100, 300, and 1000 micro-inches and 
the standard tracer can be used on external 
surfaces larger than }in. diameter, on flat 
surfaces, and on internal diameters greater than 
2%in. Since the instrument can conveniently 
be used even upon the surface of a job still 
mounted in the machine that produced the 





surface, it will be seen to be a valuable work- 


WITH ‘* PROFILOMETER *’ 


bore with a finish ground to 8-5 micro-inches. 
The other, after 1260 hours of use, showed a 
roughness of 2 micro-inches. In his paper on 
the ‘“‘ Structure of Sliding Surfaces,” Professor 
Finch referred to the use of the electron micro- 
scope and electron diffraction camera for 
examining the surfaces.of materials. The 
Imperial College of.Science and Technology 
exhibited a drawing of an electron diffraction 
camera ,and typical slides illustrating the 
work that can be done with such an instru- 
ment. 


Salvage of Ships and Clearance 
of Harbours* 
By Captain J. B. POLLAND, R.N.V.R.+ 
(Continued from page 198, March 9th) 


MENTION should also be made of the litting 
craft, which take the form of large steel ba: ges, 
specially constructed for raising wrecks +y)ich 
‘cannot be floated otherwise. They are designed 
to work in pairs, with the wreck slung between, 
Special extra special flexible 9in. wires are rove 
under the bottom of the wreck at proper 
intervals and the ends are brought up to the 
barges on either side. The barges are then 
brought as low in the water as possibl by 
flooding the capacious ballast tanks, and then 
pinned down to the wreck at low water by 
heaving taut the lifting wires and securing 
these in the special clamps fitted on deck. The 
ballast tanks are then pumped out, and with 
the buoyancy so obtained and the effect of the 
rising tide the wreck is weighed off the bottom 
and is then towed into shallower water until 
she grounds. The Admiralty has a number of 
these craft, each designed to lift 1200 tons 
and a further number of similar craft 
with a designed lifting capacity of 600 tons 
each, The larger barges are 180ft. long, with 
a beam of 39ft. and a depth of 17ft. 6in. moulded. 
The smaller barges have a length of 126ft., with 
a beam of 36ft. and a moulded depth of 15ft. 
Both types of lifting barges are fitted with 
steam winches and capstans which, along with 
5 and 10-ton derricks, serve to handle and heave 
taut the lifting wires. Steam is supplied to 
this machinery from donkey boilers fitted 
aboard. As such barges are also capable of 
accommodating large numbers of men and 
quantities of salvage plant, it is often con- 
venient to use them as floating barracks and 
workshops alongside wrecks which are receiving 
attention in harbour. 

All salvage vessels carry a great amount of 
portable equipment, the principal item being 
pumps. The majority of the pumps, which are 
of the centrifugal type, are specially designed 
for this work. They must have either a steam 
or an internal combustion engine as the prime 
mover, and they are designed for a high suction 
lift against a relatively low head, as this is the 
condition of pumping met with most frequently 
on damaged ships. In this respect they differ 
from the centrifugal type of pump used for fire- 
fighting, which is designed for a low lift against 
a high head. The other special features about 
salvage pumps are their weight and size. 
Pumps have to be placed in rather inaccessible 
positions, manceuvred along alleyways and 
through narrow doors and hatches, and often 
have to be man-handled into position when no 
power is available. For this reason it is impera- 
tive that their overall length, height and 
breadth should be as small as may be com- 
patible with strength and efficiency. Owing 
to the decline of salvage business of 
which I have spoken, no salvage pumps were 
produced between the wars. Most of the 
former manufacturers had gone out of business 
or broken up their patterns. Hence, when it 
fell to the Admiralty in 1939 to arrange for the 
production of great quantities of equipment, 
new designs had to be prepared at short notice, 
embodying the improvements of the past twenty 
years in internal combustion engines and pump- 
ing machinery. Naturally, perfection was not 
obtained at first, but modifications have been 
introduced continuously, as suggested by experi- 
ence, and salvors are now in a better position 
than ever before. 

The next most useful piece of equipment 
carried by all salvage ships is the portable air 
compressor usually of the two-stage type and 
driven by an internal combustion engine. It 
provides compressed air at 100 lb. pressure for 
working pneumatic tools, both above and below 
water, and also for driving a type of submersible 
sump pump which is quite a new innovation in 
salvage work and one of the handiest and most 
reliable pumps for draining yet produced. 


* Royal United Service Instituti January 10th. 











(To be continued) 


+ Deputy Director and Chief Technical Officer, 
Admiralty Salvage Department. 
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Compressed air is also used for driving, not 
only portable air winches, but also steam 
winches on a wreck when no steam or 
other power is available to work derricks, &c. 
When a large number of divers are employed, 
the air compressor can save the work of the 
largo number of men who would normally be 
employed turning the manual diving pumps. 
Perhaps the greatest use found for compressed 
air on salvage work is that of restoring buoy- 
ancy to compartments which are damaged and 
lenking or flooded, and which can be sealed off 
effectively at the deck or crown of the com- 
partment. 

Since the last war, both gas and electric 
equipment for cutting and welding steel below 
water has been developed. The oxy-hydrogen 
under-water cutting blow-pipe has been in use 
for many years, but the electric oxy-are cutting 
torch is quite a new development. So also is 
the electric arc process of welding under water. 
These tools, in the hands of properly trained 
operators, enable patching and repair work to 
be carried out under water much more efficiently 
and in less time than was possible a few years 
ago. This particular type of equipment has 
made it possible to carry out extensive repair 
work in places abroad which enabled the 
damaged vessels to undertake long voyages in a 
seaworthy condition to the repair ports of the 
United Kingdom. It will be appreciated that a 
steel patch which can be fabricated, fitted, and 
properly secured to a ship’s hull is a much 
better job than the old-fashioned timber patch 
secured by hook bolts and backed up by a filling 
of dubious concrete. 

Another new piece of equipment is the Temple 
Cox submerged bolt-driving gun. This handy 
tool enables the diver to drive screwed studs 
or bolts into the hull plating for the purpose of 
securing a patch of steel or wood. There has 
also been developed for use with this gun a 
hollow bolt which can be driven partially 
through and affixed securely in the crown side 
or bottom of any compartment into which it is 
required to introduce compressed air. Although 
originally developed for under-water work, this 
gun is now extensively used for the repair of 
tanks and other armoured vehicles in the field. 
It is much more portable than any type of 
welding equipment formerly used for this 
purpose. In principle it is a real gun, firing a 
projectile in the form of a stud or hollow bolt. 
It can also be used for punching holes, in place 
of the slow and cumbersome pneumatic drill 
generally used for that purpose. 


DIVERS 


There is very little difference between the 
diving equipment used to-day and the equip- 
ment used twenty years ago, although a 
modified type of the self-contained diving 
equipment has been developed for special work 
and some researches have been made into the 
possibilities of using a mixture of helium and 
oxygen or helium and air or hydrogen and 
oxygen for deep-water diving. It was due to 
the experiments carried out by the British 
Navy and to the researches of men like Pro- 
fessor Sir Leonard Hill and Professor J. B.S. 
Haldane that the greatest strides were made in 
the last twenty-five years in the techniqne of 
deep-water diving, and it is hoped that the lead 
will be maintained by this country despite the 
war. 

The development of new and specialised tools 
for under-water work has made it possible for 
divers to carry out more effective and permanent 
work under water than ever before, but it also 
calls for a high degree of skill and training on 
the part of the divers who have to use them. 
The older generation of divers secured their 
training or obtained their experience on public 
works and were generally recruited from the 
ranks of semi-skilled labourers. In order to 
obtain the best results with modern equipment, 
men selected for training as divers should 
already have proved their ability to handle 
tools and perform skilled work by reaching 
proficiency in some trade before taking up 
diving. Very few men qualifying as divers in 
the Royal Navy can produce good results under 
the conditions met with on the average salvage 
case until they have had some additional train- 
ing and experience under these conditioas. 


+ 


But such experience and training can only be 
gained by sacrificing a certain amount of time 
and efficiency on an actual case. It would be of 
great benefit from the salvage point of view if 
naval divers could be trained with a view to 
their being employed on a greater variety of 
work than just clearing propellers or inlets, and 
searching for lost anchors. United States naval 
divers undergo an extensive and prolonged 
course of training in many branches of work 
under conditions closely resembling those found 
on practical work, and by a process of elimina- 
tion and classification a very competent and 
all-round type of diver is produced. Salvage 
officers who have worked with these men in the 
Mediterranean and in Normandy report that 
the standard of skill and ability is exceptionally 
high. 

I should like to refer here to the salvage of 
H.M. ships which are damaged in action at sea. 
Is is no longer part of the work undertaken by 
the Naval Salvage Service for the simple reason 
that it is carried out very efficiently and expedi- 
tiously by the ship’s own staff through the 
organisation known as Damage Control. The 
object of Damage Control in H.M. ships is, first, 
to maintain the fighting efficiency of the ship, 
and, secondly, to keep the ship afloat. The 
work is in the nature of first-aid and similar 
to that carried out by a salvage party on 
merchant ships. The nature of the damage 
from bomb, torpedo, mine, or shell fire is 
similar; the effects are identical—flooding, 
loss of buoyancy, heeling, change of trim, &c. 
The measures adopted to control flooding and 
counteract its effects are the same—pumping, 
patcbing, shoring of bulkheads, decks, &c., and 
the sealing of leaks. The same equipment is 
used—portable pumps, cutting and welding 
gear, timber, cement, &c. This first aid, as 
practised by the Damage Control organisation 
on board, is much more effective and offers 
better prospects of saving a badly damaged ship 
than dependence on any shore-based salvage 
organisation, because it can get to work imme- 
diately the damage occurs. The results which 
have been achieved in this war prove the 
wisdom of the saying that “ Time is the very 
essence of salvage work.” 


CoMPRESSED AIR FLOTATION 


Another and somewhat similar demonstra- 
tion of the importance of the time factor in the 
saving of damaged ships is afforded by the use 
of compressed air for this purpose in tankers. 
Its history is rather interesting, and may be 
recounted here. Early in 1940 the Salvage 
Department of the Admiralty, having success- 
fully used compressed air on the salvage of a 
number of tankers which were in danger of 
sinking through damage caused by bombs, 
mines, and grounding, drew attention to the 
ease with which the compressed air available 
on all motor tankers could be adapted and used 
by the crew to restore buoyancy and counteract 
flooding immediately tankers were torpedoed 
or mined at sea. The idea was developed by the 
Eagle Oil Shipping Company, which proceeded 
to fit all its motor tankers with a compressed 
air system from the compressors in the engine- 
room and from an additional stand-by com- 
pressor located under the forecastle head. 
Very soon afterwards one of these ships was 
attacked by a submarine, which scored several 
hits. Fourteen out of twenty-seven tanks were 
damaged and open to the sea, and both pump 
rooms were flooded. The compressed air was 
brought into use immediately, and pressure was 
maintained which enabled the ship to remain 
afloat until she reached dry dock, having com- 
pleted a voyage of several hundred miles float- 
ing on air. Soon after, another ship, belonging 
to the same company, was saved by the similar 
compressed, air system installed on board. 

The example set by the Eagle Oil Company, 
and the energy and persuasiveness of its 
manager, Mr. Nelson, eventually had its effect, 
and in 1943 a public announcement was made 
to the effect that the Ministry of War Transport 
in June, 1942, had adopted a system of using 
compressed air which was described as “one 
of the most important and successful of the 
war ” in the saving of ships. 

Tankers are particularly well adapted for 





salving by means of compressed air, and more 





so than merchant ships because of the great 
amount of subdivision by longitudinal and 
transverse bulkheads and because their decks 
and hatches are easily made water-tight. In 
this respect there is a certain similarity between 
tankers and warships, which are even more sub- 
divided and have decks at certain levels which 
can be easily made water-tight. 

Excess pressures of 7 lb. are regularly used 
on tankers, and excess pressures of 20 lb. were 
frequently used on water-tight bulkheads, 
hatches, and doors of the ex-German battle- 
ships at Scapa. The hatches and doors were 
strengthened to withstand this pressure, but the 
bulkheads were not. 


HarBour CLEARANCE 


In the first two years of the war the salvage 
resources of the country were mainly devoted 
to saving of ships, and although the bombing of 
ships lying in ports and mine laying by aircraft 
in the approaches and estuaries had produced 
a crop of casualties which called for some 
harbour clearance work, as distinct from salvage 
work, it was not until the campaign developed 
in Libya that the necessity of special salvage 
parties to take care of harbour clearance work 
as part of the main war operation was fully 
appreciated. Fortunately, special craft and 
equipment had been designed in anticipation of 
a considerable amount of work of this nature 
arising in our own home ports from attacks 
by aircraft. ’ 

From 1942 onwards harbour clearance work 
played an increasingly larger part in all the 
succeeding campaigns in Tunisia, Sicily, Italy, 
Southern France, and Normandy. In all the 
ports lying on the main lines of communication 
of the Allied Armies as they advanced the 
enemy endeavoured by every means in his power 
to delay our entry into the ports from the sea 
and to deny us the use of the port facilities. The 
use of the ports at the earliest possible moment 
after capture and to the greatest possible extent 
was a vital matter to us in order to maintain the 
supplies and relieve the burden-on the long and 
hard-pressed lines of lorry transport. In nearly 
all the ports captured the entrances were for 
the time being effectively blocked by sunken 
ships and craft of all sizes, in some cases piled 
one on top of another and in other cases double- 
banked in two rows. Inside all the ports, with- 
out exception, wrecks of all kinds obstructed the 
navigable fairways and blocked up the berths 
alongside the quays. . In addition, quays and 
dry docks were destroyed; and cranes, lock 
gates, caissons, bridges were demolished and 
submerged. 

It was the duty of the salvage parties attached 
to the Expeditionary Force in each of these 
ports to open up the entrance and clear away the 
wrecks obstructing fairways and berths. Here, 
again, in this type of work time was a major 
factor. It was necessary for Commanders-in- 
Chief to know how soon the port would be 
opened for ships of various draught waiting to 
be brought forward and how many berths would 
be available in each succeeding week. The 
Salvage Officer had the unenviable task of 
setting himself and his colleagues a target to 
reach. Failure to attain it would not be 
excused by attributing the delay to an act of 
God or the King’s enemies, which is the excuse 
usually found in Salvage Officers’ reports when 
their unsuccessful operations are unobserved. 
In the present instance the Army shore and the 
Navy and Merchant Service outside the port 
all watehed and waited impatiently whilst the 
salvage party did their bit. ; 

At Tripoli eleven ships of 1000-to 5000 tons 
gross were sunk stem to stern from one pierhead 
to the other across the harbour entrance. On 
top of this block and on either side numerous 
small craft—barges, tugs, launches, floating 
cranes—were sunk in a tangled mass of 
wreckage. It was almost impossible to get a 
motor-boat either through or over the top. 
Ships were waiting outside with supplies and 
equipment necessary to support the advance of 
the Army. Five days after the capture of the 
port a breach had been made through the block- 
ships wide enough and deep enough to permit 
the passage of L.C.Ts., on to which the ships 
were unloaded. On the eighth day there was a 
depth of 14ft., sufficient to allow small coasters 
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to enter; and on the fifteenth day a vessel of | will be confronted again with the spectacle of 


15,000 tons drawing 24ft. passed through in 
safety. The opening of this gap was accom- 
plished by first demolishing one ship completely 


with explosives and then lifting and swinging | history teaches is that history teaches nothing, 


aside two others. No special craft were avail- 
able for this work. 
At Marseilles the main entrance to the 
harbour was blocked by eight very large ships. 
These were not strung across the entrance, but 
sunk fore and aft in line with the channel. 
Some were piled on top of the others, forming 
what must have appeared to the enemy and 
to us at first sight a very effective block. 
Nevertheless, within fifteen days from the date 
of occupation “Liberty” ships were passing 
through safely. 
Naples was one of the few ports in which no 
attempt was made to form a block across the 
entrance, but the whole of the anchorage was 
strewn with wrecks and no berth remained 
unobstructed and nothing remained afloat. In 
this port alone the salvage parties cleared away 
170 wrecks. These included destroyers, tankers, 
tugs, sloops, corvettes, trawlers, floating cranes, 
barges, and schooners. 
The diving work in these ports frequently 
proceeded simultaneously with mine sweeping 
operations, both inside and outside the harbour 
entrance. On one occasion a mine was exploded 
350 yards distant from a wreck on which two 
divers were at work. Both were knocked out, 
but one was back at work inside two hours and 
the other resumed work the following day. On 
another occasion a mine exploded close to a 
wreck and completely demolished two diving 
boats which the divers and their attendants had 
quitted only a few minutes previously. Risks 
of all kinds had to be taken with both men and 
craft, but the general morale and keenness of 
all concerned made it possible to continue work 
at full pressure until the task was accomplished. 
For the campaign in Normandy a large and 
mixed fleet of salvage vessels, lifting craft, 
rescue tugs, and wreck dispersal vessels of all 
sizes and types was assembled, stored, and 
equipped, and it has been fully occupied ever 
since D-day. The great variety of salvage, 
rescue tug, harbour clearance, and wreck dis- 
persal work to be found in these Continental 
waters at present provides a paradise for 
wreckers and a happy hunting ground for 
salvage men which will long be remembered as 
the realisation of their greatest ambition and 
most extravagant dream ; for although a ship 
sunk, damaged, or in distress may by some be 
regarded as a deplorable occurrence, to salvage 
people, it provides the opportunity for practising 
their art, and their sentiments in this matter are 
not vastly different from those of the surgeon 
seeking to improve his practice. 


BritisH SALVAGE AFTER THE Wark 


It is estimated that the number of vessels 
sunk or destroyed by the enemy in the ports 
and waters of occupied countries and elsewhere 
will provide enough work to occupy all the 
salvage resources of our own and Allied countries 
for at least ten years hence. We will have on 
the termination of hostilities the finest and 
largest fleet of salvage ships and craft available 
anywhere, a great amount of special equipment, 
and a surplus of skilled and experience salvage 
personnel. I think you will agree that it would 
be deplorable if all this, which has taken so 
much time to build up, and for which use might 
still be found, were to be dispersed or sold 
abroad after the war. 

There will be very little salvage work to be 
done at home, but there are possibilities here 
of not only fostering a national industry, but of 
turning it into an export business, and we are 
being constantly reminded that all our post-war 
efforts must be concentrated on building up a 
larger export trade than we ever had before. 
This salvage business could bring in dividends 
from abroad, give employment to many British 
merchant seamen, and provide a training ground 
for officers and men of the Naval Reserve. 

The speedy rehabilitation of Continental and 
Mediterranean ports is a matter of some conse- 


quence to British shipping interests and to|democratically by the various sections of the 


underwriters ; but, unless some disinterested 
support is given to British salvage business, 


foreign-owned salvage ships and tugs using our 
ports to ply their trade on our doorstep. 
It has been said that the only thing which 


but it is to be hoped that the planners of the 
future will remember that part played by the 
fleet salvage parties in amphibious operations, 
and make provision for them in good time in 
case another war commences with a seaborne 
invasion of enemy territory or an all-out enemy 
attack on our ports. 








British Iron and Steel 
Federation 


AT a meeting in London on Tuesday, March 
13th, representatives of the iron and steel 
industry agreed on the form of a new constitu- 
tion for the British Iron and Steel Federation. 

The British Iron and Steel Federation, which 
was a reconstitution of the National Federation 
of Iron and Steel Manufacturers, was formed in 
April, 1934. The provisions of its constitution 
were discussed before their adoption with the 
Import Duties Advisory Committee, which 
agreed that the proposed organisation was in 
conformity with the establishment of an effi- 
cient iron and steel industry. In order to meet 
the conditions expected after the war, certain 
modifications in the present organisation are 
necessary. A new constitution has therefore 
been drawn up by the Executive Committee 
of the Iron and Steel Federation. 
The new draft constitution is framed on the 
lines of the memorandum and articles of asso- 
ciation of acompany. Its main features are :— 
Whereas at present the members of the Federa- 
tion consist partly of associations, regional 
representatives, and individual firms, it is pro- 
posed that in future full membership should be 
confined to the organisations set up by the 
various sections of the industry. In other 
words, membership of the Federation will be 
confined to associations, or, as they are termed 
in the new constitution, “ Conferences.’’ Except 
as regards matters of general policy and national 
or common interest, the Conferences will be 
free to manage their own affairs. It is essential 
that such a provision should be made because, 
as has been pointed out, the industry is so 
diverse that efficiency and initiative would be 
impaired by any form of centralised control, 
except upon matters of general policy and 
common interest. The Conferences in the 
particular form envisaged do not exist at 
present. Time will consequently be required 
for their formation, or for the adaptation of 
existing associations. While complete freedom 
will be given to the various Conferences to 
organise their particular sections of the industry, 
in such @ manner as may seem to them to be the 
most appropriate, certain definite clauses in 
their individual constitutions must be common 
to all, so that the industry as a whole may be 
enabled to attain its objectives. ~ 
The Federation will be governed by a Council 
and an Executive Committee. Each Con- 
ference will be represented on the Council in 
proportion to its relative importance, and, in 
addition, due weight will be given to the com- 
plexity of each section of the trade within the 
Conference, with the object of ensuring that 
the Council as a whole is a truly representative 
body. The Executive Committee will be 
chosen from the members of the Council, with 
the proviso that each Conference must be 
represented. The status of the members, both 
of the Council and of the Executive Committee, 
is defined so as to ensure that these bodies will 
consist solely of persons directly responsible for 
management in their own companies. Provision 
is also made for the appointment of additional 
individuals of outstanding personality to the 
Council and the Executive Committee. The 
Executive Committee will thus not only consist 
of the leaders of the industry with -power to 
act, but these leaders will have been elected 


industry. 
There will be a chief executive officer of the 


—= 


who will act as Chairman of the Executive 
Committee. Apart from his executive duties in 
putting into practice the general policy of the 
industry as the Executive Committee may from 
time to time determine, he will act as impartia] 
adviser to the Conferences and to individual] 
firms as may be required. Provision is mace for 
appeal to an independent tribunal by any 
Conference or any firm. 

Provision is made whereby any association 

within the United Kingdom which is directly op 
indirectly concerned with the iron and stéel 
industry can become an affiliated member of 
the Federation. Similarly, provision is made 
for affiliation of the iron and steel manu. 
facturers in the Dominions. Various standing 
committees are set up under the agis of the 
Executive Committee, amongst which are the 
Economic Efficiency Committee and the Price 
Policy Committee. The former will be respon. 
sible for ensuring that the technical efficiency 
of the industry is maintained ; its functions will 
be not only to advise on proposed schemes of 
expansion or reconstruction, but to make a 
survey of each of the main ‘sections of the 
industry, and actively to stimulate modernisa. 
tion when and if necessary. In connection with 
the functions of the Price Policy Committee, it 
should be stated that the industry would 
welcome in the post-war era the setting up by 
the Government of a tribunal such as the 
Import Duties Advisory Committee, to examine 
the costs of the industry in relation to selling 
prices. The general policy of the industry as 
regards selling prices is that they should be 
based upon the costs of economically efficient 
plants, and that it should be accepted as a 
fundamental principle that such plants are 
enabled not only te obtain a reasonable return 
on the capital invested, but also to set aside 
a sufficient amount towards research and 
development. 
The new constitution has been designed to 
promote maximum efficiency, to give full play 
to enterprise, and at the same time to avoid the 
stifling of initiative by dictation or bureaucratic 
control. 








Surface Finish* 


Group I.—PHYSICAL ASPECTS 
THE STRUCTURE OF SLIDING SURFACES 
By Professor G. I. Fincu, M.B.E., F.R.S.f 


Siripine surfaces are meant to be kept apart 
by the lubricant, and if this were achieved in 
practice, wear, apart from corrosion, would 
hardly occur. The trend in mechanical engi- 
neering to-day, however, is to take such full and 
swift advantage of any advance in surface finish 
or lubrication that attention has become 
focused mainly on boundary conditions of lubri- 
cation and particularly on their breakdown and 
its consequences. The root cause of breakdown 
is texture, which is responsible for an uneven 
load, distribution and for local weakening of the 
boundary oil film at precisely those spots where 
the loading tends to be excessive. But with the 
tendency towards increased loading it is unlikely 
that improvements in surface finish and lubri- 
cation will ever quite eliminate breakdown. 
Thus breakdown has to be accepted and our 
plan must be to understand the nature of the 
resulting surface changes and, in the light of 
such knowledge, to take steps to suppress 
harmful breakdown effects and promote those 
conducive to low friction and wear. Electron 
diffraction has thrown fresh light on these 
problems. 

When breakdown occurs the sliding surfaces 
are subjected to a mutual polishing or burnish- 
ing process, which does not consist of a mere 
wearing away of high spots. It is now known 
that the “run-in” metallic surface is an 
amorphous glasslike layer formed by the con- 
gealing of metal softened, or even liquefied, and 
caused to flow into the valleys by high local 
frictional temperatures and pressures exerted 
at high spots. Thus polishing not only results 


* Institution of Mechanical Engineers, March 9th" 
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it will probably decline as it did before and we| Federation, chosen from outside the industry, 
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in textural changes, but also in a profound and 
important change in structure. Not all the 
flowed metal adheres to the surface; some is 
lost end thus contributes to wear. Other things 
being equal, this loss seems to be connected 
with the distance which the metal must flow 
before finding a lodgment. Thus it has been 
found that the direction of a sliding motion in 
relation to that of the scratches left by the 
finishing process has an important bearing on 
the running-in of a surface. If the scratches lie 
at right angles to the sliding motion wear is at 
a minimum, for the flowed layer formed on the 
ridges can settle immediately into adjacent 
valleys and fillthem up. But when the scratches 
and sliding motion have the same direction, the 
flowed material may travel far enough to 
solidify and cool before it has a chance to 
adhere to the substrate, and thus remains in the 
oil to be carried away as detritus. In either 
case when running-in is completed the subse- 
quent behaviour of the surfaces is similar, but 
in the first case the final fit is closer than in the 
second. The pre-history of surface finish can 
have @ more profound and permanent effect 
upon wear than the final finish. If the pre- 
history process has broken up the crystal 
structure and thus hardened and toughened the 
material to a considerable depth below the 
surface, excessive wear can occur. Welds 
formed between areas of flowed material on 
the sliding surfaces no longer shear in or near 
the plane of sliding, but may yield only in some 
deeper region near the junction of the disturbed 
and undisturbed crystal layers. Excessive 
scoring and heavy wear may be the result even 
though, when judged by profilometry or the 
microscope, the original surface finish had 
appeared unexceptionable. 

An oxide layer can be detected on most 
“run-in” surfaces. Especially in the case of 
ferrous metals the nature of this oxide may 
play a most important réle in mitigating the 
effects of breakdown. In this case, when 
punctured as a result of excessive loading, the 
oxide film seems to “neck” the weld formed 
between the sliding surfaces and thus facilitates 
the rupture of the weld in the plane of sliding 
shear, rather than in some deep-seated portion 
in one or other of the sliding surfaces. Further- 
more, punctures in this beneficial oxide film 
are, under normal running conditions, self- 
healing. Running-in under conditions of 
excessive load and inadequate lubrication may, 
however, produce an oxide film of a kind which, 
far from affording protection, actually leads to 
excessive wear. The reasons for this are not 
yet clear, though they would seem to be asso- 
ciated with differences in crystal structure. 





A SHORT REVIEW OF SURFACE FINISH IN 
RELATION TO FRICTION AND LUBRICATION 


By D. Cuayton, D.Se., A.M.I. Mech. E,t 


This paper studies, first, published knowledge 
upon dry and boundary lubrication as relating 
to surface finish. In the latter part of the paper, 
dealing with conditions of mixed lubrication, 
there are the following remarks :— 


Much interest has been aroused by statements 
on the effect of surface finish on behaviour 
under these conditions; it is important to 
recognise, however, that the latter are very ill- 
defined for obtaining consistent measurements 
of friction and wear, and this both explains the 
divergence of some of the results and makes 
caution necessary in drawing conclusions. The 
extremes occur where the surface is so rough 
that a fluid film is easily destroyed (as by a 
multiplication of the effects of grooves in the 
load-carrying films of bearings), and where the 
surfaces are so smooth that the time taken for a 
film to be squeezed out is so long that one surface 
appears to float easily on the other (as with 
surface plates). It is important to note the 
influence of geometrical truth in these cases ; 
untrue surfaces, however smooth, allow contact 
to occur relatively easily, and the effect can be 
much greater than that of roughness. 

In the case of internal combustion engine 
cylinders finish is important in regard to 
running-in, wear, and scuffing; numerous 





statements have been made on the importance 
of keeping a porous or oil-pocket surface to 
prevent scuffing and to reduce wear in regular 
running, and equally of increasing roughness for 
the sake of facilitating running-in. Quick 
running-in has become a necessity, first to 
ensure freedom from blow-by (geometrical 
truth is important again here also), and also to 
provide a quick approach to a stable oil con- 
sumption, the latter being particularly import- 
ant with aero-engines. It is a point for dis- 
cussion whether the roughness should be pro- 
vided for the rings and the cylinder left smooth, 
or whether the cylinder should be roughened 
alone or as well as the rings. 

“Phosphating” has several interesting 
features in connection with surface finish. The 
soft, easily worn surface promotes quick 
running-in ; it reduces the deleterious conse- 
quences of geometrical irregularities on load- 
carrying capacity—the author has used it to 
remedy poor machining of slides, and it might 
find an ultimate field in avoiding the expenses 
of high finish. Under severe rubbing con- 
ditions the load-carrying capacity of surfaces 
is increased as though by a chemically active 
lubricant ; thus the scuffing. of piston rings and 
gears is deferred or prevented. Whether the 
mechanism is a chemical one in which the phos- 
phorus, a known ingredient of extreme-pressure 
additions, plays a part, or whether there is a 
purely physical effect of relief to high points and 
better load distributioa by wearing (as would be 
useful at the tips and roots of gear teeth to 
relieve concentrated load), or whether there is 
simple anti-welding property in the non- 
metallic layer, does not seem to have been 
elucidated. 
The various results cited very briefly above 
show that much that is stimulating to thought 
has been brought to light already, but there is 
no doubt as to the need for much more 
systematic work to establish firm relations 
between surface finish and lubrication pheno- 
mena, some of it dependent on progress in 


of the roughness of surfaces. 





Grour Il.—METHODS OF MEASUREMENT AND 
SOME PRINCIPLES AND METHODS OF 
SURFACE MEASUREMENT 
By R. E. Reason§ 


It seems probable that the functional signifi- 
cance of imperfections of given height and shape 
will differ greatly according to their wave- 


gressively reduced, the height remaining con- 


zero sensitivity is not abrupt, but occurs more 
or less gradually. 

While the simple centre-line system of 
measurement may not be ideal, it has the 
advantage that when the selectivity is specified, 
it becomes a definite measure which can be. 
made independently of any kind of personal 
judgment. It would seem sensible to retain it 
at least until more is known about the relation 
between surface characteristics and perform- 
ance. It may be that some function connecting 
the two will eventually be discovered, at any 
rate for a limited range of applications, in which 
case the apparatus could with advantage be 
built to show: the numerical value of the 
function directly. 

Standardisation of instruments in respect of 
selectivity is obviously required, but so little 
is known about the functional significance of 
wavelength that at least for the present it is 
necessary to assume that different degrees of 
selectivity must be catered for, Correspond- 
ingly the required degree of selectivity must be 
specified on the drawing alongside the average 
reading. 

If all commercial instruments were con- 
structed with cut-offs at one or other of standard 
values, as might seem best to maker and user, 
there would be built up, in course of time, an 
immense amount of coherent data amenable to 
statistical analysis, on the basis of which sound 
workshop standards of different clasess of work 
could be laid down. 

The need for industry is for simple workshop 
instruments giving sensible measures of surface 
quality. Their provision is impeded mainly by 
lack of sound experimental data on-what really 
needs to be measured, and on how accurately 
measurements should be made. When all the 
factors to be taken into account are considered. 
—factors concerning the physical structure and 
behaviour of the surfaces, geometrical factors 
concerning the effect of different profiles and 
wavelengths, and the effect of all these in 
relation to stress and lubrication—it becomes 


other fields, such as, for example, the specifying | clear that a great deal of work will be required 


before general principles can be firmly estab- 
lished. It is not a one-man job, and it is to be 
hoped that the questions involved will become 


REPRESENTATION OF SURFACE ROUGHNESS | the subject of well-organised research, perhaps 


on a co-operative basis. Not until then will the 


need of industry be reliably satisfied. 





MEASUREMENT OF SURFACE WAVINESS 
By C. Tumms, M.Eng., A.M.I. Mech. E.|| 
The inspection of surface finish has hitherto 


length. Suppose a surface to be slightly} been mainly confined to the measurement of the 
wrinkled, the height being, say, 0-000lin. and|/fine surface texture caused by the cutting 
the wavelength, say, 6in. The eye will see} action of the tool. The maximum pitch or wave- 
nothing wrong with the surface, and to an engi-||ength of these fine surface irregularities is in 
neer it will still have a very high order of flat-| general controlled by the traverse feed of the 
ness. If, however, the wavelength is pro-| machine. 


In addition to the measurement of the fine 


stant at 0-000lin., both the visual and the| surface texture, however, the inspection of the 
mechanical quality of the surface will deteriorate | Gnish may be complicated by the presence of 
until it compares only with medium grade | surface waviness having a pitch greater than the 
diamond turning. Thus an excellent “smooth” | traverse feed of the machine. This waviness is 
surface can be turned into quite an indifferent | referred to as “‘macro-roughness” and is 


whose average 


“rough” one simply by changing the wave-| generally associated with varying conditions of 
length of the irregularities and without changing 
their height at all. This point is vital, for on it 
hinges the question of what an instrument for 
measuring. surface finish ought to measure. 
Should all these surfaces, 
heights from a mean straight centre line are 
identical, be represented by the same average 
number ? It does not seem so. 

It is usual, and for average measurements 
essential, to describe surface finish, not with 
respect to a fundamental reference surface, but 
with respect to one determined relatively to the 
irregularities themselves. The most practical 
reference line appears to be the centre line, 
defined as a line with respect to which the 
r.m.s. value is a minimum. 

Instruments measuring the height of a part 
only of all the possible range of wavelengths 
may be called selective, and the wavelength at 
each end of the range at which the instrument 
ceases to be sensitive may be called the “ cut- 
oft ” wavelength, or simply the “ cut-off.” 
practice the transition from full sensitivity to 


the machine traverse and vibration. Or it may 
represent a relic of previous machining marks 
not completely removed in the finishing opera- 
tion. It is quite possible that in certain cases 
the amplitude of the macro-roughness may be of 
greater importance to the functioning of the 
component than the magnitude of the finesurface 
texture (micro-roughness). For example, it 
would appear that the load-carrying capacity of 
journal bearings would be controlled by the 
amount of macro-roughness rather than the 
micro-roughness. 

The complete analysis and representation of 
surface finish should cover both macro and 
micro-roughness, and it is desirable that 
methods of specifying surface finish should be 
developed which will take account of both 
conditions. 

In order to measure the amplitude and to 
study the periodic nature of the undulations it 
is necessary to traverse across several cycles of 
the wave. With existing types of surface- 
recording instrument, this is not in general 
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possible, due mainly to the restricted traverse 
length, which does not exceed about fin. In 
addition, these instruments normally generate 
their own datum line by means of a radius skid 
which contacts the surface under test. The 
skid radius is usually about lin., which is suffi- 
cient to bridge across the fine surface texture. 
With the longer-pitched waves, however, the 
skid may tend to follow the shape of the surface 
unevenness and thus falsify the resulting 
record. For wavelengths up to about 0-02in. 
the errors introduced by a skid of lin. radius 
can in general be neglected, but it is possible 
for a wave of relatively long pitch to remain 
undetected when exploring a surface with any 
of the existing instruments. 

The paper describes a portable instrument of 
simple construction designed at the National 
Physical Laboratory for the measurement of the 
grosser surface irregularities. 

We hope to include a description of the instru- 
ment in our review of the exhibition that was 
held in conjunction with the meeting. 


(To be continued) 








South African Engineering 


Notes 
(By our South African Correspondent) 
Care Town, January. 


Large Orders for Buses 


THE chairman of the Cape Electric 
Tramways, Ltd., told the shareholders at the 
annual meeting on December 20th that large 
orders for new vehicles placed in Britain would, 
when executed, not only replace worn-out rolling 
stock, but make slight additions to the existing 
fleets to meet increased traffic requirements. 
The new vehicles will be trackless trams and 
fuel oil motor omnibuses, both of the double- 
decker type and equipped to carry larger loads 
than the vehicles they will replace. At the 
present moment it cannot be said when the new 
vehicles will arrive, but as the orders have been 
in the hands of the manufacturers for some time 
and can be expected to be subject to some degree 
of priority, it is not being unduly optimistic to 
hope that delivery may be expected within six 
or twelve months after the end of hostilities in 
Europe. The subsidiary companies will be in a 
position to finance all these commitments. In 
Cape Town and suburbs the present services are 
carried out by 121 trackless trams, 75 fuel oil 
buses, and 29 petrol buses. The use of petrol 
buses will be discontinued when the new rolling 
stock arrives. 


Motor Parts Factory 


General Motors plan to build a faetory 
at Port Elizabeth at a cost of £750,000 for the 
production of certain motor trade components. 
This has been announced by Mr. N. C. Tuxbury, 
managing director of General Motors (South 
Africa), Ltd. Mr. Tuxbury, who has just 
returned from a visit to the United States, has 
stated that the proposal is to build the new 
plant close to the present factory at Sydenham. 
The various Government Departments con- 
cerned will shortly be consulted about the 
availability of certain raw materials. Mr. 
Tuxbury said that if steel be available it is 
expected that new passenger cars will be selling 
from four to six months after the end of the war 
in Europe. They will be 1942 models “ with 
their faces lifted,’ and it is expected that prices 
will be at least 15 per cent. higher than the 1942 
level. If steel is available in sufficient quan- 
tities, the United States car industry expected 
to produce about 6,000,000 cars in the first year 
after the end of the European war. It was 
thought that two years of full production would 
be needed to catch up with the demand. As 
the production of lorries had never ceased, it 
was expected that they would be available as 
soon as the European war ended. 


South African Rubber 


The production of rubber from landol- 
phia has been discontinued in the Union of 
South Africa. The Director-General says: 





ing out of the production scheme on the basis 
contemplated, and within an effective period. 
For example, major difficulties were experi- 
enced in clearing and maintaining the many 
miles of road and track to the factory and rail- 
head over which the bark factory machinery 
equipment and foodstuffs had to be trans- 
ported. This was particularly so during the 
rainy season, when extremely malarious con- 
ditions also delayed field work.” 

These conditions primarily affected motor 
transport, the key factor to the whole scheme, 
and were such that excessive wear and tear 
resulted in continual repair and maintenance, 
and reduced considerably the effective payload 
of the available transport. The military 
authorities were most helpful in providing this 
transport, together with the personnel, but 
were unable to provide the additional transport 
required to offset these conditions, nor was 
transport available from other Government 
sources, commercial transport being imprac- 
ticable and unobtainable. 

Accordingly, after consideration of all factors, 
which would have resulted in greatly increased 
costs, and in view of the changing war situation, 
production has been discontinued. The British 
Ministry of Supply has been advised and have 
concurred in the abandonment of the project. 


A Notable Welding Feat 


An interesting welding job was recently 
carried out at the Uitenhage Railway work- 
shops. Two mooring buoys were made for 
Port Elizabeth harbour and are of all-welded 
construction, braced internally with mild steel 
flat bar, 6in. by }in., and stiffening angles, 3in. 
by }in. The outer shell is of jin. mild steel 
plate. The construction of the buoys necessi- 
tated 9750in. of welding. In all, 300lb. of 
electrodes were used, giving equivalent in length 
of 2525ft. The dimensions of each buoy are 
1lit. diameter by 3ft. 6in. in depth, and the 
approximate weight of each is 24} tons. The 
work of construction was carried out under the 
direction and supervision of the mechanical 
engineer. The buoys were transported from 
the Uitenhage workshops to Port Elizabeth, 
a distance of 21 miles, by road on a large R.M.T. 
motor lorry. 


8.A. Airways Restart 


The resumption of civil air services in 
the Union of South Africa on December Ist 
had all the appearance of a new enterprise, as, 
indeed, it was. Shortly after war broke out in 
1939 the Union Government, the only Dominion 
to do so, suspended all civil air services. South 
African Airways handed their aircraft and 
equipment to the Department of Defence, while 
the personnel voluntereed for active service. 
The suspension was in operation for five years, 
with the result that when it was decided to 
resume the air services on a restricted basis, the 
organisation had had to be built up afresh. 
Aircraft had to be obtained, aerodrome 
facilities arranged, personnel employed, and 
schedules and fares worked out. The Germiston 
airport on the first day reflected the usual 
bustle and activity of an airport, which differs 
in many respects from corresponding scenes at 
docks or railway stations. The aeroplane for 
Cape Town was booked up and clerks worked 
at high speed in weighing passengers and 
luggage, allocating seats, and completing the 
preliminary formalities. The aeroplanes left 
promptly on schedule. In the control room the 
scenes on the ground were reproduced to an 
even greater degree. Weather reports were 
being received, pilots were reporting by radio, 
and the steps necessary to ensure a safe take-off 
were being taken. There was not the slightest 
hitch. The aeroplane for Durban took off at 
8.15 a.m., arrived in Durban at 9.45 a.m.; left 
there again at 10.15 a.m.; and was back at 
Germiston by 12 noon—all according to 
schedule. 

South African Airways, which is a depart- 
ment of the South African Railways and 
Harbours, is now launched on the second phase 
of its career. The services operated prior to 
the outbreak of. war had a world reputation for 
punctuality and safety. The service was largely 
an experimental one, and involved the country 


————ee 


of its operation, but this loss was considered 
justified, since the service was doing pioneer 
work. South Africa had to be introduced to the 
air, and South Africans had to be encouraged in 
air consciousness. The aeroplanes in servige 
are Lockheed “ Lodestars.’’ Six experienced 
pilots are now attached to the Airways ag 
Commanders; six others act as first ofiicers. 
Engineers and radio operators have also beep 
appointed. The aircraft used to operate the 
service are equipped with the most modern 
navigational apparatus, including automatic 
blind-flying instruments and directional radio, 
The service is, for the present, on a restricted 
basis, since the number of aircraft available jg 
strictly limited. For the time being the inten. 
tion is to operate a service which is primarily 
intended for urgent travel. A demand for such 
travel facilities has been recognised for a lo 
time, and to this factor had to be added the 
consideration that South Africa had to be 
restored to the air map as soon as possible, in 
view of the need for civilian connections being 
restored between the main commercial centres 
of the Union to meet urgent emergency business 
and similar important aspects, not practicable 
within the sphere of a purely military air 
service. 


Re-creating a Locomotive 

A few months back a couple of wagons 
arrived at the Pietermaritzburg mechanical 
workshops. Accompanying them was an 
advice stating that the mass of steel scrap they 
contained was the remains of an Enyati colliery 
engine, sent to the workshops for repairs. It 
was a sorry sight, this one-time pride of the 
Natal Government. Designed by Mr. Hendrie 
when he was locomotive superintendent, and 
built by the North British Locomotive Com- 
pany of Glasgow in 1904, it did years of useful 
service before being purchased by the Enyati 
colliery for its coal traffic in 1918. It appears 
that some years ago the colliery authorities, 
on procuring two larger type engines, decided 
that this locomotive had outrun its useful life, 
and it was ordered to be dismantled, retaining 
certain essential parts to be used as spares, and 
burying the remains in the colliery yard. Owing 
to the ever-increasing wartime demands for 
coal, and the shortage of engine power to convey 
the traffic to railhead, it was recently decided 
to exhume the remains and send them to the 
railway workshops with a covering note order- 
ing the rebuilding of the engine. 
A hunt then took place to discover what 
remained of the engine prior to the dispatch to 
the shops in wagons and to draw up an inven- 
tory of all the available parts. This was no 
light task, as the parts had been scattered all 
over the colliery area. However, though the 
search was long and tedious and the complete 
exhumation was in itself a lengthy business, 
with one exception everything was made good 
in the local workshops. That exception was 
the very necessary cast steel horn blocks. 
These were cast in Pretoria and machined in 
the mechanical workshops at Bloemfontein. 
The engine is now employed, as busily as ever 
in the days of earlier existence, conveying coal 
from the mines to the railhead for distribution, 
both coastwise and inland. Literally back 
from the grave, it is assisting in keeping the 
wheels of South African industry moving. 








PoLLtuTION RESEARCH WorK.—The National 
Council for Stream Improvement of the Pulp, 
Paper and Paper Board Industries recently 
announced the establishment of a stream research 
project at Manhattan College, in New York, under 
the direction of Professor C. J. Valz, head of the 
Department of Civil Engineering. According to 


Engineering News-Record, the project relates to a 
sanitary analysis of watersheds, and will include 
calculations of projected stream profiles to deter- 
mine the degree of pollution arising in the pulp, 
paper, and paper board industries in relation to 
other industries, and to point out how much abate- 
ment is necessary to return streams to a condition 
which will be satisfactory for the uses to which they 
are put. This information will also help in guiding 
the research programme conducted by the Council, 
which is concerned with treatment and recovery of 
wastes and is meant to ensure the industry against 








“ Many factors have militated against the carry- 


in a loss of £922,150 3s. 7d. during the six years 


investment in inadequate treatment facilities. 
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The prices quoted herein relate to bulk quantities. 


Iron and Steel Order 


The Minister of Supply has made the 
Control of Iron and Steel (No. 40) Order, 1945, 
which came into force on March 12th. By this Order 
the maximum prices for certain iron and steel pro- 
ducts are altered, the principal changes being 
reductions in prices of forging ingots and alloy steel, 
and increased prices for pig iron, tubes, certain 
classes of steel wire and wire rope, and certain iron 
castings. Maximum prices are also provided for the 
first time for hot-finished and cold-drawn tubes to 
Admiralty specifications and for cast iron brake 
drums. The price of hematite pig iron is increased 
by 15s., as are also the prices of foundry and forge 
pig iron, low-phosphorus foundry pig iron, Stafford- 
shire blast-furnace low-phosphorus foundry pig 
jron, Scotch foundry pig iron, and cold-blast pig 
iron, The prices of cylinder and refined irons and 
refined malleable pig iron are increased by 6s. 
Forging ingots are down by 10s., gun billets by 
ibs. 6d., alloy steel billets and bars by 13s. to 
15s. 9d., alloy steel wire rods by 14s. 3d., and alloy 
shell steel by 13s. to 20s. 9d. The Related Schedules 
lodged under this Order and also under the Nos. 32, 
34, 35, and 37 Orders may be inspected at the offices 
of the Iron and Steel Control, Ashorne Hill, near 
Leamington Spa, and copies of all the schedules are 
also deposited at Steel House, Tothill Street, 
London, 8.W.1. In addition, copies of the majority 
of the schedules—including those of most general 
interest—are available for inspection with the 
liaison officers of the Iron and Steel Control at the 
Belfast, Birmingham, Glasgow, Middlesbrough, and 
Sheffield offices. The new Order may be obtained 
from H.M. Stationery Office, price 1d. 


The Pig Iron Market 


Apart from the fact that, under the Control 
of Iron and Steel (No. 40) Order, the price of pig 
iron has been increased, there are no outstanding 
new features to record concerning this market. 
Hematite, the price of which has been increased 
l5s., is still in very restricted supply, and allocations 
are small. Refined pig iron, now sometimes used 
as a substitute for hematite, is required in larger 
quantity, and allocations of low and medium- 
phosphorus pig iron appear to be on a slightly more 
generous scale. Almost all the current output of 
pig iron of all grades is passing into consumption, 
and there is little or no opportunity for stocks to be 
accumulated. This condition is especially notice- 
able in the case of high-phosphorus pig iron, the 
consumption of which inc in recent 
months. Existing stocks are reported to be very 
small. Coke supplies are a good deal better than 
they recently were, and with improved ‘transport 
conditions regular deliveries have again become 
possible. Adequate supplies of ganister and ‘lime- 
stone are also being maintained. So far as the con- 
suming industries are concerned, there is rather 
more activity among the general engineering and 
jobbing foundries. Some of them are well occupied 
with castings required for munitions. At present, 
however, the improvement of business is not con- 
siderable. The machine tool and heavy electrical 
engineering establishments are moderately well 
employed, and in order to meet their commitments 
require regular tonnages of common and also 
refined grades of pig iron. The textile machinery 
industry also is moderately busy, although the 
transition from war work to normal production can, 
of course, only take place gradually. The foundries 
engaged in the production of light castings show a 
fairly good rate of employment, although prevailing 
conditions rather restrict any big development. 
Business in ferro-alloys continues steadily. Most 
alloys are in good demand. 


Scotland and the North 


There are no developments of outstanding 
interest to record regarding the Scottish iron and 
steel industry. The variable demand for iron and 
steel, which has now been in evidence over the past 
few months, continues, and many departments 
would welcome a better continuity of orders than 
they are at present receiving. Apart from shell 
steel, many war requirements are now on a declining 
scale, and the industry awaits the opportunity to 
begin the change-over to civilian production, and 
the starting-up of an improved export business. 
So far as present operations are concerned, the 
heavy steel departments are experiencing a quieter 
spell. Contracts for heavy plates, for instance, have 
declined, and the amount of business at present 
reaching the mills makes it difficult for full employ- 
ment to be maintained. The shipbuilding industry 
is not calling for plates in any large quantity, but 
the locomotive and wagon building firms continue 








Export quotations are f.o.b. steamer 


to take up fairly good tonnages. The recent state- 
ments of the chairmen of the railway companies 
indicate that the demands of locomotive and wagon 
builders will expand as progress with reconstruction 
programmes is made. The steel sheet works remain 
fully booked with orders for sheets of light gauges. 
The present commitments of the sheet makers will, 
in most cases, provide active employment through- 
out the second period, and there is every likelihood 
of a continuance of the brisk demand. The re-rolling 
mills maintain a fair rate of activity, although the 
demand for their products has now lessened with 
the completion of many Government contracts. 
Deliveries of semis to the re-rollers continue to be 
reasonably good, and include defective billets, 
blooms and crops, which are now more readily 
taken up. In the Lancashire iron and steel industry 
a moderate amount of business is being transacted, 
there being a steady demand for semi-finished steel 
products. Blooms and billets are in keen request, 
and the requirements of the wire mills provide 
regular orders for semis. The plate mills are fairly 
well occupied, although orders for general plates 
can usually be given early delivery. Boilermaking 
firms and locomotive builders make a good demand 
for heavy plates. The sheet mills are well 
engaged with contracts for black sheets of light 
gauges. Transactions in mild steel bars are not 
more than moderate, but a fairly steady business in 
black bars prevails. Trade in alloy steels is not very 
brisk. Fairly active conditions continue in the 
finished iron industry. The steelworks on the 
North-West Coast are well employed with orders for 
a variety of products. The demand for rails, 
billets, bars, and hoops is providing a good deal of 
business here. 


The North-East Coast and Yorkshire 


Production at the iron and steelworks of 
the North-East Coast is generally on a good scale, 
although there is a less pressing demand for some 
descriptions. Difficulties with regard to transport 
have recently hindered distribution, but current 
deliveries continue to be made with as little delay 
as possible. Actual trading conditions have not 
altered a great deal, and, for the most part, present 
requirements can be comfortably dealt with by the 
producers. Many works could now accommodate 
a greater flow of civilian business without causing 
delay in the delivery of war supplies. The re-rolling 
mills continue to be well employed in spite of the 
fact that the volume of new business is not large. 
They call for considerable quantities of steel semis, 
for which they now have to depend mainly on 
British producers. Good tonnages of prime billets 
are being taken up and, in addition, the re-rollers 
are absorbing quantities of defectives and double- 
sawn crops. There is no change in the activity of 
the sheet works. Production continues at a high 
rate, particularly of light-gauge sheets, and the 
sheet departments are now almost wholly com- 
mitted for Period II. The plate mills, however, are 
only moderately busy. The dearth of orders for 
shipbuilding plates is still noticeable, and most of 
the business being handled at present results from 
a regular demand for plates from locomotive and 
boiler builders. There is no improvement in the 
request for heavy joists and sections, but producers 
of steel rails and colliery requisites are well placed 
with orders which will ensure a good rate of employ- 
ment for some time. There has lately been a little 
more interest in special and alloy steels. In the 
Yorkshire area there is little change in the con- 
dition of the iron and steel industries. Government 
contracts have shown a declining tendency over the 
last few months, and producers do not find it diffi- 
cult to supply present needs. War requirements 
may now be expected to decrease, and attention. is 
being given to additional civilian business, and to 
an improved export trade. The basic steel plants 
are quite well occupied, and the demand is moderate. 
Although it is not outstanding, the request for acid- 
carbon steel is regular, and acid-carbon plants 
maintain employment at a good level. Supplies of 
raw materials appear to be adequate, although 
deliveries are sometimes difficult through transport 
and labour shortages. The finished steel depart- 
ments are fairly active. Locomotive and rolling 


‘stock builders, as well as makers of power plant, are 


absorbing good tonnages of various descriptions. 
The quantities of stainless steel taken up by the 
cutlery industry are gradually increasing. 


The Midlands and South Wales 


The Midlands iron and steel trades have not 
experienced any important changes in recent months. 
With declining war requirements maximum pro- 
duction is not at present called for, although the 
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fulfilment of existing Government orders continues 
to provide a fair measure of employment. Increase 
in civilian business is comparatively small, and many 
departments of the iron and steel industry would 
welcome the opportunity to turn over more plant to 
civil production now that war demands are less 
pressing. With regard to the steel industry, pro- 
ducers-of heavy structural material have few orders 
in hand, and it does not seem likely that any 
improvement will take place until such time as 
reconstruction work can be put in hand. Lately, 
however, there has been a rather better demand for 
plates, although, of course, the pressure on the 
plate mills is not nearly so big as it was some months 
ago. The locomotive building industry takes up 
good tonnages, but there is at present little call for 
plates from the shipbuilders. There is still a good 
deal of work on hand at the re-rolling mills, although 
the demand for bars, sections, and strip has 
decreased. Supplies of semis to the re-rollers are 
fairly well maintained, and there is now some 
demand for defective as well as prime billets. The 
sheet- mills are working at high pressure, and the 
brisk business in sheets of light gauges shows no 
signs of slackening. Orders covering the second 
period are numerous. Galvanised, as well as black, 
sheets are in demand, but the outputs of the 
galvanising departments increase slowly. Colliery 
material for maintenance and replacement work 
continues to provide a good volume of business. In 
the finished iron industry business remains moderate, 
the demand for bars of all descriptions providing 
producers with a steady rate of employment. 
Trading conditions in the South Wales iron and steel 
industry are fairly active. The demand for semi- 
finished steel is strong, and considerable tonnages 
of soft and other steel billets and sheet bars are 
being quickly absorbed. In the finished steel 
departments a moderate amount of business is being 
transacted in light plates and sections, but the 
demand for heavy material is small. There is a 
brisk business in sheets and, as in all other districts, 
extended delivery dates are the rule. ‘The tinplate 
market is active and new bookings appear to be in 
excess of current production. Home consumers 
show some readiness for forward booking. Prime 
tinplates mainly are in request, but some useful 
transactions in uncoated plates have been made 
recently. 


Iron and Steel Scrap 


Business on the iron and steel scrap markets 
has, in most districts, been on an improving scale 
during recent weeks. There is a maintained demand 
for many descriptions of scrap, and in some cases 
supplies are rather restricted. Good-quality heavy 
material is sought by steelworks and foundries and 
big tonnages are taken up. Heavy mild steel scrap 
especially has a demand which has continued for 
several weeks, and consumers are anxious to secure 
all available quantities. An improvement may be 
noted in the request for mild steel turnings, and 
recent transactions, especially in heavy and chipped 
grades, have been on a moderate scale. A fair 
business in the lighter varieties of steel turnin 
prevails. Bundled steel scrap and hydraulically 
compressed steel shearings are taken up regularly. 
Short heavy steel scrap is also disposed of easily 
to the foundries. Business in alloy steel scrap is 
rather quiet, but there is a steady trade in high- 
speed steel scrap with a high-tungsten content. The 
basic steel furnaces consume big tonnages of mixed 
wrought iron and steel scrap, heavy material of 
good quality being in particular demand. The 
lighter grades are plentiful, and are not a very 
active feature of the scrap markets. The demand 
for compressed basic bundles has shown further 
improvement during the past week or two, and the 
presses are well employed. Cast iron scrap of most 
descriptions is in brisk request, and some stringency 
of supplies can be noted. Heavy scrap in large pieces 

furnace sizes is regularly required in big 
quantity, and the same activity is evident in cast 
iron machinery scrap in cupola sizes. Wrought iron 
scrap commands a good sale, and all available 
tonnages, either sheared or unsheared, are disposed 
of quickly. Malleable iron piling scrap is still rather 
scarce, and there is consequently only a restricted 
business being at present transacted in this 
description. 


Steelmaking Fil 

A film entitled “ Steel ’’ has recently been 
completed by the British Iron and Steel Corporation, 
in co-operation with the British Council. It is in 
technicolour, and gives a clear exposition of steel 
making in all its various processes. The film is 
intended primarily for exhibition abroad. 
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Notes and Memoranda 








Miscellanea 
War 


and the President of the United States. 


January. 


possesses a potential threat. 


Tue Use or Hetium.—The United States Bureau 
of Mines has announced that newly developed indus- 
trial uses for helium, chiefly in the welding of 
magnesium and its alloys, as now widely employed 


Acatnst U-Boats.—A joint statement 
regarding U-boat warfare in February has been 
issued under the authority of the Prime Minister 
It records 
that during the month a moderate number of Allied 
merchant vessels fell victim to U-boat activity. 
However, the anti-submarine forces were successful 
in destroying more enemy submarines than in 
Despite satisfactory results now being 
obtained in the war on undersea raiders, our forces 
must maintain unceasing vigilance, because any 
enemy with a large number of submarines always 


capital of John Stirk and Sons, Ltd., of Halifax, 
makers of planing machines. The property at 
Halifax includes two factories, two warehouses, 
and several other properties. Coventry Machine 
Tool Works, Ltd., manufactures horizontal forging 
machines and presses. 


SPECIALLOID, Ltd., announces that Mr. T. Bimson 
has been appointed area manager in charge of the 
Leeds branch. Mr. J. Thompson, formerly engineer 
in this area, has been appointed manager of the 
piston department of the Aero Piston Ring 
Company, Ltd., Leeds. 


Arter thirty-four years’ service with Marconi’s 
Wireless Telegraph Company, Ltd., of which 
twenty-five were spent in the patent department, 
and the last seventeen as joint chief of that depart- 
ment in charge of patents, Mr. W. H. Nottage has 
retired on reaching pension age, and has been 
succeeded by Dr. G. F. Brett. 


ee 


Institution of Chemical Engineers 
Saturday, March 17th.—N.W. Brancu : College of Tech. 
nology, Manchester. “‘The~ Removal of Oxides 
of Sulphur from Exit Gases,”’ J. P. V. Woolam and 

A. Jackson. 3 p.m. 
Tuesday, March 20th.—Geological Society, Burlington 


House, W.1. ‘“‘ Industrial Research,” Dr. BE. w 
Smith. 2.30 p.m. ; 
Institution of Civil Engineers 


Tuesday, March 20th.—Great George Street, Wogt. 
minster, S.W.1. “‘ Modern Theory and Practice jy 
Building Acoustics,” N. Fleming and A. Allen 
5.30 p.m.—NEWOASTLE-ON-TYNE Assoc.: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. “Two 
New Quays at Tyne Dock, South Shields,” A, 1, 
Harvey. 6.15 p.m. 

Wednesday, March 2\st.—N.W. Assoc.: Enzineers’ 
Club, Albert Square, Manchester. Discussion op 
“* Problems Affecting the Efficiency of Labour in the 
Constructive Trades,’’ M. Robinson. 6.15 p.m, 


Institution of Electrical Engineers 
To-day, March 16th.—MEASUREMENTS SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘“ The Tem. 
perature Compensation of Indicating and Record. 
ing Instruments,” G. F. Tagg. 5.30 p.m—s, 
Miptanpd SrupEents: Loughborough College, 
Loughborough. “Electrical Technique in Resist. 







in the aircraft industry, increased the sale of this 
gas to commercial distributors in the United States 
to more than a quarter of a million cubic feet 
monthly during 1944. With five plants annually 
producing more than twenty-five times the pre-war 
volume of helium, the Bureau announced early in 
1944 that sufficient amounts of the gas were avail- 
able for expansion of present industrial and medical 
uses, and also for: increased research to develop 
other applications. 


ANALysis By X-Ray DirrracTion METHODS.— 
The X-Ray Analysis Group of the Institute of 
Physics announces that its 1945 conference will 
be held on April 12th and 13th at the Royal 
Institution, Albemarle Street, London, W.1, under 
the chairmanship of Sir Lawrence Bragg. The 
programme includes a lecture by Professor J. D. 
Bernal on “‘ The Future of X-Ray Analysis,’’ and 
a series of papers on new and improved methods. 
Discussions are to be included on the equipment of 
a laboratory for X-ray analysis, the interpretation 
of X-ray diffraction by optical principles, and the 
proposal to convert X-ray wavelengths to absolute 
values. Further particulars may be obtained from 
Dr. H. Lipson, Crystallographic Laboratory, Free 
School Lane, Cambridge. 


Mr. J. E. Kiycsspury.—Mr. J. E. Kingsbury, 
M.I.E.E., deputy chairman of Bakelite, Ltd., cele- 
brated his ninetieth birthday on February 27th. 
Mr. Kingsbury joined the board of the Damard 
Lacquer Company, Ltd., on its formation on 
March 9th, 1910, and played a large part in the 
building up of that company and of Bakelite, Ltd. 
He was general manager of the Western Electric 
Company, Ltd., London, up to 1910, and was 
responsible for the erection of that company’s works 
at Woolwich. He was well known in the electrical 
world, particularly in the sphere of telephonic com- 
munication. He took part in the first telephone 
conversation between Great Britain and France and 
has written many technical contributions and a book 
on the subject of telephonic communication. He 
was a member of the Council of the Institution of 
Electrical Engineers for a number of years, was a 
Vice-President from 1903 to 1905 and the Institu- 
tion’s Honorary Treasurer from 1915 to 1919. Mr. 
Kingsbury was a director of The Electrical Review 
from January, 1919, to February, 1931. He played 
a major part in the formation of Bakelite, Ltd., and 
was a great and respected friend of Dr. L. H. 


Forthcoming Engagements 











Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 





before, the morning of the Monday of the week preceding 
the meetings. 
the meeting is to be held should be clearly stated. 


Monday, 


March 19th.—Technical College, Bradford. 
‘Production Technique of Industrial Plastic 
Mouldings,” E. M. Elliott. 6.45 p.m. 

Chartered Surveyors’ Institution 


Wednesday, March 21st.—12, Great George Street, 8.W.1. 
‘Placing and Management of Building Contracts,” 
C. T. Every. 


Wednesday, March 2\st.—Imperial College of Science, 
South Kensington, 8.W.7. 
Photometric Properties of the Upper Atmosphere,” 
J. M. Waldram. 


Saturday, 
Imperial Hotel, Darlington. 
Heat Treatment of Cast Structures and Properties,” 
Dr. H. T. Angus. 
Saturday, March 24th.—BtRMINGHAM BraNcH: James 
Watt Institute, Great Charles Street, Birmingham. 
‘**Malleable Cast Iron,” A. E. Pearce. 
E. Miptanps Brancu: Technical College, Derby. 
Annual meeting. Short paper competition. 6 p.m. 
Monday, 
Victoria Hotel, Sheffield. 


of the Foundry Practice Sub-Committee. 7 p.m. 
Institute of Economic Engineering 
March l7th.—Mintanp Section: Grand 


Saturday, 
Hotel, Birmingham. 
mating,’’ G. Clarke. 
Tuesday, March 20th.—MipLanpd- SECTION: 
Hotel, Coventry. 
Cost.” 


'y information should reach this office on, or 


In ali cases the TIME and PLACE at which 





Bradford Engineering Society 


5 p.m. 
Tiluminating Engineering Society 


** Measurement of the 


5.30 p.m. 


Institute of British Foundrymen 
March l7th—MIpDLESBROUGH BRANCH: 
“Modification by 


3 p.m. 
2.30 p.m.— 


March 26th—SnHeErFrteLD Brancu: Royal 


Discussion on the Report 


** Aspects of Production Esti- 
3 p.m. 

Plough 
“Quality and its Effect on 
6.45 p.m. 


Institute of Refrigeration 


Baekeland. 


Personal and Business 


Mr. W..R. Berry has been appointed a director 


of Ibbotson Bros. and Co., Ltd. 


Mr. C. H, ARNOLD has been appointed a director 


of Kayser, Ellison and Co., Ltd. 


BrrMINGHAM ELectric Furnaces, Ltd.. of 
Tyburn Road, Erdington, Birmingham, informs us 
that it has decided to change its name to Birlec, Ltd. 


W. B. Baww anv Co., Ltd., engineers and con- 
tractors, of London, ask us to state that they would 
welcome any assistance which their friends might 
send them in the way of catalogues, &c. 


Mr. C. C. OakHam has been appointed traction 
engineer to the. Associated Equipment Company, 
Ltd., in succession to Mr. A. T. C. Priddle, who has 
left the company to take up another post. 


Mr. H. W. Cremer, M.Sc., has resigned from his 
position of Director of Chemical Engineering 
Studies in the University of London, King’s College, 
and is now’senior chemical engineer with Sir Alex- 
ander Gibb afid Partners. ¢ 


THE directors of the Coventry Machine Tool 
Works, Ltd?, announce that they have purchased 
from the Ministry of Supply the whole of the share 


‘ 


Tuesday, March 20th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘The Freezing and Cold 
Storage of Herrings,” Dr. A. Banks. 5.30 p.m. 


Institute of Welding 
Monday, March 26th—LrEps anp District BRANCH : 
Great Northern Station Hotel, Leeds. Annual 
general meeting. 7 p.m. 

Institution of Automobile Engineers 
Saturday, March 17th—Briston BrancH: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
“ Light Alloy Pistons,” E. B. Graham and C. F. 
Russell. © 2.30 p.m. 
Monday, March 19th—Gtascow Brancu: Inst. of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘“‘ A Survey as to Possible Improvements 
in Lighting of Automobiles and Public Service 
Vehicles,”” W. H. Lund. 7 p.m. 
Tuesday, March 20th.—CovENTRY Brancu: Technical 
College, Coventry. ‘‘Constant-Speed Airscrews 
and Units,’”’ H. G. Webster. 7 p.m. 
Wednesday, March 21st.—Luton Brancu: The George 
Hotel, Luton. Informal talk by Sir Charles 
Bartlett. 7 p.m. 
Thursday, March 22nd.—Dersy Branco: School of 
Arts, Green Lane, Derby. ‘‘The Development of the 
Aspin Rotary Combustion Chamber,” F. M. Aspin. 


7 p.m. 
PR March 24th—Mancuester Brancu : Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ History 
and Conjecture,’’ John Shearman. 2.30 p.m. 
Tuesday, March 27th.—BIRMINGHAM BRANCH: James 
Watt. Institute, Great Charles Street, Birmingham. 


Monday, March 19th.—MaNCHESTER BRANCH : 


ance Welding,” T. E. Calverly. 7 p.m. 

Tuesday, March 20th—Ravio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘* Apprenticeshi 
and Trainee Systems in the Radio Industry,” , 
Greig. 5.30 p.m. 

Friday, March 23rd.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. “‘ Expanded Tube Joints in 
Boiler Drums, with Special Reference to the Batter. 
sea High-Pressure Boilers,” W. B. Shannon, C. W. 
Pratt, T. B. Webb, and W. B. Carlson. 5.30 p.m, 

Monday, March 26th.—N.E. Centre: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. be 
Elementary Description of the Molecular Theory of 
Permissivity and Energy Loss in Dielectrics,” 
E. B. Moullin. 6.15 p.m.—S. Miptanp Centre: 
James Watt Memorial Institute, Birmingham. 
“ Electricity Supply, Distribution, and Installation,” 
W. N.C. Clinch. 6 p.m. 


Institution of Mechanical Engineers 
To-dau, March 16th.—Storey’s Gate, Westminster, S.W.1. 
Informal Meeting. ‘Invention After the War,” 


H. Sinclair, E. W. Moss, and H. W. Cadman. 
5.30 p.m. — YORKSHIRE BRANCH : Queen’s 
Hotel, Leeds. ‘‘ Drawing-Office Practice in Relation 


to Interchangeable Components,” F, H. Rolt. 6 p.m. 
Saturday, March 1\7th.—YorxksHIRE BRrancuH: Royal 
Victoria Station Hotel, Sheffield. ‘* Drawing-Office 
Practice in Relation to Interchangeable Com- 
ponents,” F. H. Rolt. p.m.—SouTHERN 
Branca : Civic Centre, Southampton. ‘*Mechanical 
Engineering in the Shipyard,” J. Foster Petree. 





2 p.m.—Lonpon GrapvuaTes: Storey’s Gate, 
Westminster, S8.W.1. ‘ British Machine Tools 
During the War.” A. H. Lloyd. 3.30 p.m. 





Monday, March 19th.—MtpLand GRADUATES: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘“‘ Some General Considerations Con- 
cerning Air Compressors,” W. F. Ratcliffe. 7 p.m. 
Wednesday, March 2\st.—N.E. Brancu: Mining Insti- 
tute, Neville Hall, Westgate Road, Newcastle-on- 
Tyne. Di ion on “‘ Magnesium Alloy Castings.” 





6 p.m. 

Vettage March 23rd.—SouTHERN Brancu: Royal Air- 
craft Establishment, Farnborough. ‘‘ Stresses by 
Analysis and Experiment,’’ Prof. A. J. Sutton 
Pippard. 7.30 p.m. 

Saturday, March 24th—WkxstTeRN Brancn: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
‘‘Impression of an English Engineer’s Visit to 
American Aircraft Factories,’ F. H. Parker. 
2.30 p.m.—MIpLAND GRAvUATES: Robert Hyde 
and Sons, Stoke-on-Trent. The Development of 
the Boiler for Industrial Plants,” R. Hulse. 6 p.m. 


Junior Institution of Engineers 

To-day, March 16th—39, Victoria Street, §S.W.1.- 
‘* Recuperating and Regenerative Furnaces,’’ Percy 
W. Dunn. 6.30 p.m. 


Friday, March 23rd.—39, Victoria Street, S.W.1. ‘“‘ The 


History of Arch Design, with Particular Reference to 
the First Big Span in Great Britain,” S. B. Hamilton. 


6.30 p.m. 
Wednesday, March 28th.—N.W. Brancn: Engineers’ 


Presidential 
7 p.m. 


Club, Albert Square, Manchester. 
Address, Major-Gen. K. C. Appleyard. 


Manchester Association of Engineers 


Friday, March 23rd.—Engineers’ Club, Albert Square, 


Manchester. ‘“ Gear Cutting,” A. Rowley. 


6.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Friday, March 23rd.—Mining Institute, Neville Hall, 


Westgate Road, Newcastle-on-Tyne. ‘‘The Efti- 
ciency of Marine Screw Propellers and the Drag 
Coefficient,” G. 8. Baker. 6 p.m. 


Rugby Engineering Society 


Wednesday, March 21st.—Rugby Gas Company, Church 


Street, Rugby. “Principles of Statistics Applied to 
Engineering,” G. W. Carter. 7.30 p.m. 


Sheffield Society of Engineers and Metallurgists 


Monday, March 19th.—Royal Victoria Station Hotel, 


Sheffield. ‘‘ Welding Applied to Steel Pressings,” 
V. L. Pardoe. 6 p.m. 


Women’s Engineering Society 

Engi- 
neers’ Club, Albert Square, Manchester. ‘‘ Grey 
Cast Iron as an Engineering Material,” H, J. Young. 








“The Art of Engineering Design,’ H. FE. Merritt. 
6.15 p.m. 


6.30 p.m. 


‘ 
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A Seven-Day Journal 


The Future of British Commerce 


Ly a speech made at the London Chamber of 
Commerce, on Monday, March 19th, Captain 
L. D. Gammans dealt with the future of British 
trade. He said that our export trade had 
almost disappeared, and practically all our 
overseas investments, the interest on which 

id for nearly 30 per cent. of our pre-war 
imports, had been liquidated. We should owe 
about £3000 million to India, the Dominions, 
and other countries—a sum equal to six years’ 
pre-war export trade. Perhaps the most serious 
factor in the situation was that in many 
directions British industrial efficiency had lagged 
behind that of the United States. In coal, for 
example, the American miner produced nearly 
four times as much as the British miner per 
shift. In the cotton trade and in engineering 
the lag was, he said, almost as serious. The 
average American worker had double the horse- 
power behind him compared with the British 
worker. What, then, he asked, was needed ? 
First, from the Government we expected 
a sensible monetary policy based upon an 
expansionist philosophy, a general overall 
direction of British industry, but not bureau- 
cratic interference, and, if we were to be faced 
by subsidised competition from any quarter, a 
ruthless employment of our bargaining power as 
the greatest importing nation in the world. 
From industry itself the country expected a 
modernising of equipment and the adoption 
of up-to-date methods of manufacture, distri- 
bution, and advertising, and from the trade 
unions a readier acceptance of the necessity for 
the mobility of labour and the abandonment of 
their restrictionist outlook. It was perfectly 
obvious that if were to re-equip our industry to 
meet American competition and to repair the 
ravages of war, then for several years we must 
give preference to capital expenditure over 
consumer goods. The first thing for us to do 
was to so re-equip our industry and also our 
outlook that we could meet American com- 
petition on a basis of equal costs. 


The Sir George White Chair of 
Aeronautical Engineering 


A JoINT announcement by the University of 
Bristol and the Bristol Aeroplane Company, 
Ltd., states that a Department of Aeronautics 
in the Faculty of Engineering, which has already 
Chairs of Mechanical, Civil, and Electrical 
Engineering, is to be set up in the University 
of Bristol. This has been made possible by the 
gift of £60,000 by the Bristol Aeroplane Com- 
pany, Ltd., for the institution of the “Sir 
George White Chair of Aeronautical Engi- 
neering,” named in memory of the founder and 
first chairman of the company from 1910 to 
1916, and one of the pioneers of British aviation. 
The company has always placed teclinical 
education in the forefront of its activities and 
has established apprenticeship training on a 


wide scale in both its aircraft and aero-engine | vessels. On the naval architecture and marine 
divisions. In addition to collaborating with] engineering sides advantage will be taken of 
the Merchant Venturers’ Technical College in|increased use in welding for hull and super- 
Bristol, the company has formed its own werks/| structure, with higher boiler pressures and 
school, which was recognised by the Board of | lighter machinery, giving savings in weight and 
Education in 1940. In view of the increasing} space. Ships are likely to be larger in order to 
importance of aeronautics, the need has been | give less discomfort in rough seas, while stabi- 
seen both by the University and the company | lisers can be fitted and will work more effectively 
for the provision of adequate University training |in bigger ships. With large ships extra decks 
in aeronautical engineering. The recent recom-|and sleeping berths in single and two-berth 
mendations for the establishment of a College | cabins can be provided. ‘In a recent proposed 
of Aeronautics, assumed that the majority of | design these features have been incorpo 
the students would have secured an under-| with public rooms running the full length of the 
graduate training. The new department will| promenade deck, in which adjustable reclining 
be an integral part of a wider University com- | chairs are placed in the lounges, giving comfort- 
munity, and by maintaining a high degree of |able sleeping. conditions for passengers not 
scholarship and research in close collaboration | desiring cabins. 
with the technical and other resources of the | fitted in all new ships so that a supply of freshly 
Bristol Aeroplane Company, Ltd., it will be in a| conditioned air is delivered to all parts of the 
position to offer a first-class training to intend-|ship. Train ferries have proved invaluable for 
ing entrants to the aircraft industry. It will be} the operations on the western front, and con- 
of additional benefit to the industry in securing | siderable experience has been gained in their 
adequate training for engineering staff to know | use. 


secondary and public schools and to apprentices 
who are holders of National Certificates in 
Engineering or who have obtained an equivalent 
qualification. It is hoped that the action taken 
by the University of Bristol will have a stimu- 
lating effect in the national interest. 


Factory Allocation for Peacetime 
Production 


On Monday, March 19th, it was officially 
announced by Mr. Hugh Dalton, the President 
of the Board of Trade, that no fewer than nine- 
teen Government factories have already been 
allocated to peacetime production. They will 
be taken over for civil use, it is stated, at 
different times, some sooner, some later, 
according to the nature of work upon which 
they happen to be engaged. Collectively, they 
have a total of 7,000,000 square feet of floor 
space, and the estimated number of people 
they will employ in peacetime is about 50,000. 
The list of nineteen factories with their position, 
allocation, and prospective use, is as follows :— 








Location. Allocated to. Production. 
Llanelly ..._...| Morris Motors, Ltd. ...| Motor-cars 
Cwmbran, New-| J. Lucas and Co., Ltd.| Motor equip- 

port ment 
Bristol .| Bristol Aeroplane Co.,} Aero-engines 
Ltd. 
Solihull, The Rover Co., Ltd....| Motor-cars 

Birmingham 

Chester Fy 


P an Switchgear] Switchgear 
td. 
Speke, Liverpool] Dunlop Rubber Co.,| Tyres, footwear 
Ltd. ; 
Coventry ... .| Standard Motor Co.,) Motor-cars 
Ltd 


Coventry ... ‘ Rootes Securities, Ltd. Motor-cars 


Peterborough ...| British Thomson- Refrigerators 
Houston Co., Ltd. 
Doncaster .| International Har-| Farm machin- 
vester Co. of Great} ery 
Britain, Ltd. 
Camborne... ...| Holman Bros., Ltd....| Mining equip- 


Cheadle, Stock-} Oilwell 
Oss 


ment 
Engineering} Oilfield plant 
port d. 
Portadown, N.I.| Hamilton Robb, Ltd. | Yarn bleaching 


Duston, North-| British Timken, Lid. | Roller bearings 
ampton 

Oldham ... ; re a Stove Co.,| Gas appliances 

Hadley, Salop ...| Blockleys, Ltd. ..-| Brick kiln 

Seaton Carew ...| Head, Wrightson -| Drop forgings 

Armley, Leeds...) Wilson and Mathie-} Gas stoves 


son, Ltd. 


Workington .|C.° Corner and Co.,} Gas stoves 
Ltd. 











Post-War Cross-Channel Steamers 


Ir is announced by the British railways that 
the general design and standard of after-war 
railway-owned cross-channel steamers is to be 
advanced by something like ten years ahead of 
normal developments, and that post-war designs 
will be used for all replacements. Such ships 
have been in much demand for war services ; 
losses have been suffered, and the travelling 
public will regret the absence of many popular 


before the war, will lead to further develop- 
ments. With regard to the transport of motor- 
cars, some new motor-car ferry designs embody 
facilities for driving a car straight on and off the 
ship. In view of the considerable tidal ranges 
met with in British ports and harbours, some 
ingenuity of design has been called for, and in 
this new type of railway ship better public 
rooms will be provided. 


The Late Mr. P. W. Paget 


THOSE of our readers who are interested in the 
early history of wireless communication will 
learn with regret. of the recent death, at his 
Essex home, of Mr. P. W. Paget, who was the 
last survivor of that famous group of wireless 
pioneers, Marconi, Kemp, and Paget, who heard 
the first transatlantic wireless signal in 
December, 1901. Mr. Paget, who died in his 
seventy-second year, joined the Marconi Com- 
pany in 1898, a year after its incorporation, and 
went with Marconi and Mr. G. 8. Kemp to 
Newfoundland in December, 1901, in order to 
establish the receiving station for the experi- 
ments which were designed to prove the 
possibility of transatlantic wireless communica- 
tion. We may recall that some years ago Mr. 
Paget appeared in a broadcast programme with 
the late Marchese Marconi, in which they 
discussed their experiences on that wild and 
windy day at Signal Hill, and the excitement 
with which they identified the first wireless 
signal to be transmitted across the Atlantic 
Ocean. Mr. Paget retired from active service 
as an engineer with the Marconi Company in 
July, 1938, having completed forty years of 
service with the company. Since that time he 
lived in retirement at his home at Leytonstone. 
With Mr. Paget’s death there will be a very 
special sense of bereavement amongst all the 
early pioneers in the wireless telegraphy field 
and those who have since come into the industry, 
but who are nevertheless greatly interested in 
its early history. He was one of the most 
modest and agreeable of men, and was beloved 
by all those who knew him. 


The New R.A.F. 10-Ton Bomb 


On Thursday of last week, March 15th, 
particulars were released of the new R.A.F. 
bomb, weighing 22,000 lb., or nearly 10 tons. 
This new bomb, carried in specially modified 
** Lancaster ’? bombers, was used on the viaduct 
near Bielefeld, in North-West Germany, the 
previous afternoon, while another viaduct near 
Arnsburg was also attacked with 12,000-lb. 
bombs. The remaining viaduct of the two 
parallel Bielefeld viaducts, one of which was 
recently demolished by 12,000-lb. bombs, was 
destroyed, six to eight spans being demolished 
by the 10-ton bomb. The new bomb, the Air 
Ministry states, is a version of the earthquake 
bomb, and it combines great power of pentra- 
tion with the explosive force of a blast bomb. 
It has a length of 25ft. 5in. and a diameter of 
3ft. 10in., and was designed by Mr. B. N. 
Wallis, of Vickers-Armstrongs, Ltd., while its 





that such aeronautical training at the University | merchandise and through sleeping accommoda- 
of Bristol will be available to boys from!tion, which ran between London and Paris 


The speedier transit with less handling of 


Modern ventilation will be 


development for the Ministry of Aircraft Pro- 
duction was undertaken by Group Captain W. 
Wynter-Morgan and Squadron Leader J. B. 
Davies. Although the bomb itself, and the 
aircraft which carry it are entirely British, the 
United States, we understand, has given 
valuable assistance with production, and supplies 
of complete bomb bodies are coming from 
America. Among the problems which had to be 
faced were those of detonation and of accom- 
modating the bomb in the bay of our largest 
bomber aircraft. Further details have since 
been given of the secret trials and tests carried 
out. Scale models were used in these preliminary 
trials, and wind tunnel tests were made. Then 
4000-lb. bombs were dropped from medium 
heights. Finally a full-sized bomb was dropped 
from an operational height on to open ground 
at a secret experimental station. It took 
eighteen men, working twelve hours a day, nine 
days to dig down and unearth the bomb. The 
tests were finally completed by dropping a full- 
sized bomb filled with high explosive. 
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Frangois Jean Dominique Arago, 1786-1853, 


to complete the meridional measurements, 


Convention. Biot turned back when For- 
mentera was reached, leaving Arago to complete 
the task. His activities led to his imprisonment 


in August, 1808, he took passage for Marseilles, 


driven back by a storm to the coast of Africa. 


reached Algiers, whence for a third time he set 
out for Marseilles. He arrived safely at that 


was born at Estagel, Eastern Pyrenees. As a 
pupil at Perpignan Municipal College he quickly 
outdistanced his teacher’s knowledge of mathe- 
matics and began to read the works of Legendre, 
Euler, Lagrange, Laplace, and other mathe- 
* maticians. In 1803 he entered the Polytechnic 
School at Paris, following an entrance examina- 
tion in which he completely astounded the cele- 
brated geometer, Monge. A year later, recom- 
mended by Poisson, he was appointed secretary 
of the Paris Observatory. In 1806 he and Biot 
were commissioned by the French Government 


begun by Delambre, which were required to 
establish the value of the metre, the new 
standard of length decreed by the National 


as a suspected French spy. Escaping to Algiers 


but was captured by a Spanish corsair and 
again imprisoned. On being released he again 
sought to cross to Marseilles, but his ship was 


After an adventurous overland journey he 


port in June, 1809, still carrying the records of 
his survey. As a reward for his labours he was 
elected, although only twenty-three years of 
age, a member of the Academy of Sciences. 
Soon afterwards he succeeded Monge in the 
chair of analytical geometry at the Polytechnic 
and was appointed by Napoleon one of the 
astronomers at the Observatory. His fame as a 
scientist and as a lecturer rose rapidly. The 
revolution of 1830 led to his entering politics 
as a member of the Chamber of Deputies. In 
the same year he was elected perpetual secretary 
of the Academy and appointed chief director of 
the Observatory. In 1848, when Louis Philippe 
was driven from his throne, Arago entered the 
extempore Government as Minister of War and 
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Minister of Marine. Although he remained in 
office for but a short time, he secured some 
valuable reforms, including the abolition of 
flogging in the Navy and of negro slavery in the 
Colonies. In 1852 he refused to take the oath 
of allegiance to Louis Napoleon, but the Prince 
President, respecting the sentiments which 
inspired the refusal, expressly excepted him 
from the oath and when he died in the following 
year decreed to him a public funeral. In 
addition to his electrical researches, Arago 
contributed greatly to the advancement of 
astronomy and optical science. 

William Sturgeon, 1783-1850, was born at 
Whittington, near Kirby Lonsdale. His father, 
an idle shoemaker, apprenticed him to his own 
trade. In 1802, to escape from the condition of 
poverty and degradation in which he had so far 
lived, he enlisted in the Royal Artillery (West- 
morland Militia). In the comparative leisure 
afforded him by his military duties he began to 
study natural science, paying particular atten- 
tion to electricity. He left the Army in 1820 
and settled in Woolwich as a bootmaker, and 
in 1840 removed from Woolwich to Manchester. 
While supporting himself in this manner he 
continued to pursue his scientific studies, gave 
numerous lectures on electrical subjects, and 
between 1836 and 1843 published his ‘‘ Annals 
of Electricity, Magnetism and Chemistry,” to 
some of the early issues of which Joule made 
several contributions. He is commonly credited 
with the invention of the electro-magnet, the 
electro-magnetic engine, and the commutator, 
and is said to have foreseen the coming of elec- 
tric lighting. Faraday, although he rose from 
an almost equally humble origin, seems to have 
had some prejudice against Sturgeon. In 
particular, he consistently refused to acknow- 
ledge him as the inventor of the electro-magnet. 
Doubtlessly others, especially Arago, may have 
invented that device simultaneously and inde- 
pendently, but Faraday’s treatment of Sturgeon 
seems to have exceeded the bounds of a simple 
dispute concerning priority of discovery. 









































jp semen concluded his magnetic rota- 
tion experiments on Christmas Day, 1821. 
Thereafter for the next ten years he found 
little time for further electrical research. 
His mind, however, remained busy with the 
subject, as is shown by several entries in his 
commonplace book, in which he recorded 
sundry “chemical notes, hints, suggestions, 
and objects of pursuit.’’ Under the date 1822 
there is one pregnant entry: “Convert 
magnetism into electricity.” The demon- 
strated fact that electricity could produce 
magnetic effects had, even at that early date, 
turned Faraday’s thoughts towards the 
inverse possibility, that magnetism might in 
some way be employed as a source of elec- 
tricity. 

But how was it to be done? It is possible 
that Faraday would have found the answer 
much sooner than he did if his attention from 
1822 onwards had not been increasingly 
deflected from electrical research to other 
activities. It is significant that when in 1831 
he gave up all outside interests and concen- 
trated on scientific investigations, he solved 
the problem within a space of ten working 
days. 

Nevertheless, there remains cause for 
wonderment in the fact that a man of 
Faraday’s brilliance should have required a 
decade to perceive the truth. All the clues 





* Nos. I, Il, and III on “ Friction ” epee July 
14th, 21st, and 28th, 1944. Nos, IV, V, an I on “* The 
Mechanical Equivalent of Heat ” appeared September 


to the solution of the problem were in his 
hands by the end of 1821, but he—and, it 
must be added, his contemporaries likewise— 
failed to recognise them. His mind circled 
round the argument that because electricity 
could produce magnetism, magnetism ought 
to produce electricity. For ten years he was 
blind to the presence of a third factor in the 
trilogy, the factor of movement. The move- 
ment of the needle was the outstanding 
feature of Oersted’s experiment. Faraday 
failed to see that movement of some kind or 
other must be an essential factor in the 
inverse problem with which his mind was 
struggling. A simple inversion of Oersted’s 
experiment would, as we now know, have 
given him the result he sought. His thoughts, 
however, did not run in that direction. They 
seem to have been dominated by the pheno- 
menon of the electro-magnet. In that device 
electricity produced a magnetic condition in 
a soft iron core, previously non-magnetic, 
without any movement of the coil or the core. 
Faraday felt certain that the process could 
be inverted, and that by disposing a magnet 
in some way Or other relatively to a con- 
ductor, he ought to be able .to induce an 
electrical condition in the conductor. This 
line of approach to the subject had the 
natural result of thrusting the factor of 
motion into the background. 

In 1824 or 1825 observations were made 
abroad which when Faraday learned of them, 
as he soon did, should, one would think, have 








29th, October 6th and 13th, 1944. 








turned his thoughts in the right direction. In 


1824 Arago acquired a delicate magnetic 
compass, the needle of which was suspended 
within a cell having a base of pure copper, 
He observed at once that the needle when 
disturbed came to rest after a few highly 
damped oscillations, instead of swinging to 
and fro many times, as it would have done if 
suspended freely in the air. Chemica] 
analysis failed to detect the slightest trace of 
iron in the copper base. Arago therefore felt 
convinced that some hitherto unobserved 
effect was at work. He argued that if, 
stationary mass of copper could bring 
moving magnetic needle to rest, then 4 
moving mass of copper ought to set a 
stationary needle into motion. In 1825 he 
tried the experiment of rotating a flat copper 
disc beneath a magnetic needle, interposing 
a sheet of paper or glass between the disc and 
needle as an air shield. He found that the 
needle tried to follow the rotating disc, and 
that if the disc were spun quickly enough, the 
needle could be made to turn through a 
complete circle. In an inversion of this 
experiment, Babbage and Herschel rotated 
a horse-shoe magnet about a vertical axis 
beneath a stationary suspended copper disc 
and found that the disc tried to follow the 
movement of the magnet. 

With our present-day knowledge of electro. 

magnetic induction, the explanation of 
** Arago’s rotations ” is elementary. In 1825, 
however, the phenomenon of electro. 
magnetic induction was completely unknown. 
Nevertheless, it is hard to understand why 
Arago’s experiments, taken in conjunction 
with Oersted’s—and his own on the electro- 
magnetic rotations—did not impress upon 
Faraday’s mind the fundamental importance 
of the factor of motion. Instead, we find him 
on four different occasions between 1824 
and 1828 making unsuccessful experiments 
to “ convert magnetism into electricity ” by 
means of stationary magnets and stationary 
conductors. His persistence along these 
wrong lines almost cost him the greatest dis- 
covery of his life. Had Arago followed up his 
observations as he should have done, we 
would almost certainly have to acclaim him 
and not Faraday as the discoverer of electro- 
magnetic induction. Other physicists besides 
Arago, notably Ampére and Sturgeon, also 
had their feet set along the same path. They 
obtained experimental results which, as can 
now be seen, were manifestations of electro- 
magnetic induction. They failed to discern 
its existence only because their experiments 
did not present it to them in a starkly simple 
and straightforward manner. To Faraday 
it remained to cut down the trees and expose 
the wood to the view of all men. 
When Faraday in 1831, freeing himself 
from external distractions, returned to elec- 
trical research, his thoughts were at first 
guided in a new direction. He seems to have 
been somewhat discouraged by his earlier 
experiments from seeking to produce elec- 
tricity by means of a permanent magnet 
presented in some way or other to a con- 
ductor. He now argued that since a body 
charged with “ ordinary ”—that is, static or 
frictional—electricity induced a correspond- 
ing charge in another body brought near it, 
it was probable that one conductor carrying 
a current of voltaic electricity should induce 
a corresponding current in another conductor 
lying close to it. To test this theory he 
wound a copper coil on a wooden cylinder and 
a second coil over the first, taking care to 
insulate each turn from the adjoining turns 
and the one coil from the other. Passing a 
current from a battery through one of the 
coils, he sought to detect the induction of a 
current in the other. 





Two methods of detecting the existence of a 
current in the second coil were used. One 
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consisted of the employment of a galvano- 
meter. This instrument, then a recent 
invention, represented a simple application of 
Oersted’s discovery and gave physicists for 
the first time a means not only of detecting, 
but of measuring, the strength of a current of 
electricity. As a scientific device it was a 
great improvement on the leg of a newly 
killed frog, which since Galvani’s time had 
been quite commonly used as an indicator of 
the existence of a current. Faraday’s second 
method made use of a coil wound round a 
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FARADAY’S GALVANOMETER 


glass tube, within which a needle was placed. 
If the needle were found to be magnetised 
after an experiment the deduction was that 
a current had passed through the coil. 

Faraday tried various arrangements of 
primary and secondary coils of copper and 
iron wire. One arrangement, for example, 
consisted of twelve coils wound one over the 
other on a wooden former, the odd-numbered 
coils being connected in series into a primary 
group and the even into a secondary. In 
all the experiments he noticed that when he 
connected the primary coil to the battery the 
galvanometer needle showed a sudden and 
very slight deflection, followed by an imme- 
diate return to the zero position. When the 
battery connection was broken there was 
again a slight flick of the galvanometer 
needle, but in the opposite direction. He 
concluded that at the instants of making and 
breaking the battery connection a current of 
momentary duration was induced in the 
secondary coil, the current flowing in one 
direction at making and in. the opposite 
direction at breaking. Confirmation of this 
conclusion was provided by observations 
made with the needle in the glass tube. If 
the needle were inserted in the tube before the 
connection was made and withdrawn before 
it was broken it was found to be magnetised. 
If it were jnserted after the connection was 
made and withdrawn after it was broken 
the needle was again found to be magnetised, 
but with the opposite polarity. If the needle 
were inserted before and withdrawn after the 
connection was made it was found to be 
unmagnetised, indicating that the magnetis- 
ing effects of the two waves of induced current 
had cancelled one another. 

In spite of the fact that the power of the 
battery was sufficient to heat the primary coil 
and to produce a brilliant discharge through 
charcoal terminals, Faraday could detect no 
sign of an induced current in the secondary 
except at the instants of making and break- 
ing the connection. He was greatly puzzled 
by this fact and invented a theory to account 
for it, an extraoradinary theory and an 
extraordinary action on the part of one so 
opposed to theorising in general. He 
believed that when a conductor was subjected 
to induction conditions it assumed a peculiar 
state, the “electro-tonic state,’ which 
rendered it incapable of conducting a current 
of electricity. The momentary waves of 


battery connections marked the passage of 
the conductor from its normal into its electro- 
tonic state or vice versé. He carried out 
numerous experiments designed to discover 
physical differences between metals in the 
two states, but failed completely to find any. 
Later investigations induced him to with- 
draw the electro-tonic theory. 

As part of his series of experiments with 
coils, Faraday, largely, it would seem, for 
reasons of manipulative convenience, adopted 
an arrangement, the results of which should 
have been immediately illuminating. In 
place of two superimposed cylindrical coils, 
he used two flat boards, on one face of each 
of which he arranged a copper wire zig-zag 
like a letter W. One of these wires was con- 
nected to a battery, the other to a galvano- 
meter. He did not now make and break the 
battery connection, but instead brought one 
board over the other and lowered it until the 
two wires were in contact except for a sheet of 
interposed paper. As the boards were being 
brought together the galvanometer needle 
moved, and as they were being separated it 
deflected in the opposite direction. By 
moving the boards to and from each other in 
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tune with the swing of the needle, the deflec- 
tion could be made to oscillate between con- 
siderable values. If the boards were held 
stationary at any distance apart, the needle 
showed no deflection. 

Here was a clear clue to the vital import- 
ance of relative motion. Faraday, however, 
did not at once perceive it. His next experi- 
ment adhered to the stationary principle. 
For it he used a soft iron ring (A) 6in. in 
diameter, on which he wound two coils of 
copper wire with gaps of about 4in. of un- 
covered iron separating the ends of the coils. 
One coil was connected to a battery, the 
other to a galvanometer. The results 
obtained were the same as before, although 
much more marked. Again he observed 
opposite deflections of the galvanometer 
needle on making and breaking the battery 
connections, and no deflection while the 
current was flowing steadily. With a very 
powerful battery the needle when the con- 
nection was made would spin round four or 
five times before settling down to an oscilla- 
tion. The momentary induced current could 
even be made to give a minute spark between 
charcoal points, a fact of importance in that 





current at the making and breaking of the 





supposition that the effect induced in the 
secondary coil really was electricity. 

Faraday realised that in this experiment 
the soft iron ring and the primary coil were 
playing the part of an electro-magnet. It 
was therefore a natural step to his next 
experiment, a study of the effect of a soft 
iron bar on the inductive action of coils 
arranged as in his earlier experiments. To 
this end he laid two coils of copper wire on 
top of one another round a hollow paste- 
board cylinder, and placed a soft iron bar 
within the cylinder (B). Coupling one of the 
coils to a galvanometer and the other to a 
battery, he found that on making and break- 
ing the battery connection the galvanometer 
needle was powerfully deflected. With a 
copper bar in place of the iron, the deflection 
was no greater than that given by the two 
coils alone. 

This experiment satisfied Faraday that the 
real agency producing the momentary 
current in the secondary coil was not the 
electricity flowing in the primary coil, but 
the magnetic effect which that flow of elec- 
tricity generated in the space surrounding 
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FOUR OF FARADAY’S EXPERIMENTS 


permanent magnet could be used in place of 
the primary coil and the battery. An induced 
current should be produced when the mag- 
netic circuit was made and broken. His 
method of carrying out this experiment (C) 
was very simple. A single coil was laid down 
on a pasteboard cylinder, with its ends con- 
nected to a galvanometer, and a soft iron bar 
was placed within the cylinder, with its ends 
protruding. Two permanent bar magnets 
were disposed in a V formation with opposite 
poles touching. The other poles were brought 
into contact with the ends of the soft iron 
bar. When the magnetic circuit was com- 
pleted in this way through the soft iron bar, 
a@ momentary current was registered by the 
galvanometer. When the circuit was broken 
a momentary current in the reverse direction 
was indicated. r 

Faraday was now convinced that the 
momentary induced current was not caused 
by the mere proximity of the magnet—elec- 
tric or permanent—to the coil coupled to the 
galvanometer, but “ by some peculiar effect 
taking place during the formation of the 
magnet.” With this conviction in his mind, 
he proceeded to his next experiment (D). On 
October 17th, 1831, he made the historic 
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discovery towards which all his previous 
work had been leading him. The coil—con- 
taining 220ft. of copper wire—was coupled 
to the galvanometer, and a cylindrical bar 
magnet—}in. in diameter and 8}in. long— 
was presented at one end of the pasteboard 
cylinder. He then quickly thrust the magnet 
for its full length into the interior of the 
cylinder. The motion caused the galvano- 
meter needle to deflect. When it ceased, the 
needle came to rest in its zero position, and 


required a force of nearly 100 lb. to break its 
contact.* 

To reduce the gap between the poles 
Faraday attached to each an iron bar about 
6in. long. In the gap between these bars he 
mounted a copper disc, 12in.-in diameter and 
about one-fifth of an inch thick. This disc 
was provided with a brass axle, about which 
it could be rotated. A copper “ collector” 
was arranged within the gap to rub against the 





edge of the disc and from it a wire was taken 
to the galvanometer. 
A second wire was 








THE ROYAL SOCIETY'S GREAT COMPOUND MAGNET 


when the magnet was withdrawn the needle 
deflected in the opposite direction. If the 
magnet were passed right through the interior 
of the coil, the needle was deflected first in 
one direction and then in the other. 

Faraday had at long length discovered that 
relative movement was the key to the * pro- 
duction of electricity from magnetism.” His 
attention soon turned towards the possibility 
of making the relative motion continuous, 
and thereby of obtaining a continuous instead 
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THE ROTATING DISC EXPERIMENT 


of a momentary induced current. For this 
purpose he made use of a very large and 
powerful compound magnet in the possession 
of the Royal Society, consisting of about 
450 bar magnets, each 15in. long, lin. wide, 
and 4in. thick. These magnets were arranged 
within a box and presented two external 
poles at one end of it, each pole measuring 
12in. high and 3in. wide. The poles were 
Yin. apart. The power of this magnet was 
such that a soft iron cylinder, #in. in dia- 





wound loosely round 
the brass axle and 
formed the other con- 
nection to the galvano- 
meter. When the disc 
was rotated the gal- 
vanometer needle de- 
flected and remained 
deflected so long as 
the rotation continued. 
Reversal of the direc- 
tion of rotation re- 
versed the direction of 
the current. 

Faraday realised 
that in this experiment 
the rotating disc was 
virtually identical with 
a conductor drawn 
across the magnetic 
field between the poles. 
He made an experi- 
ment with such a con- 
ductor and found, as he 
expected, that a cur- 
rent was induced in it. 
He also made a num- 
é ber of other experi- 

ments, in which he 
studied the effect of varying the position of the 
“ collector ’’ on the edge of the rotating disc. 

On November 24th, 1831, Faraday read a 
paper before the Royal Society in which he 
described all his experiments on electro- 
magnetic induction. In that paper he intro- 
duced the conception of “lines of magnetic 
force.” Like Newton, he could not bring 
himself to believe in the possibility of 
“ action at a distance.” A magnet, he held, 
could not have any influence on a conductor 
remote from it unless the intervening space 
were occupied by something establishing a 
physical, although unseen, connection. That 
connection, he maintained, consisted of lines 
or tubes of force. Those lines were outwardly 
represented by the pattern assumed by iron 
filings sprinkled round the poles of a magnet. 
Induction of a current in a conductor resulted 
when the conductor was made to cut the lines 
of magnetic force. 

In the same paper Faraday applied the 
discoveries he had just ‘made to explain 
Arago’s “ rotations”’ and traced their con- 
nection with his own “ electro-magnetic 








rotations.” A little strangely, however, he 
said nothing about the cause of the 
momentary currents in his earlier induction 
experiments when he was still working with 
stationary coils and stationary cores. He 
realised, however, that on making or breaking 
contact the lines of magnetic force did not 
build up to their full value or decay instant. 
aneously, and even at that early date may 
have perceived that while they were building 
up or decaying an action was taking place 
fundamentally identical with that resulting 
when a moving conductor cut a fully estab. 
lished group or field of lines. 

Faraday’s experiments of 1831 provided 
the basis from which the electric dynamo was 
evolved and also contained the germ of the 
electric transformer. He himself, however, 
took little or no part in their evolution. He 
immediately became immersed in other 
researches, and when in 1832 he returned to 
electrical subjects he was concerned with the 
establishment of the identity of the clec- 
tricities obtained from various sources, 
animal, “ common,” or frictional, voltaic and 
magneto-inductive. A long and painstaking 
research convinced him that “ electricity, 
whatever may be its source, is identical in its 
nature.” 

As in the case of his electro-magnetic 
rotation experiments, Faraday had to face 
allegations questioning the priority of his 
discovery of magneto-electric induction. A 
delay occurred between the presentation and 
printing of his Royal Society paper of 1831. 
Meanwhile Faraday wrote a letter to Monsieur 
Hachette, giving him a brief account of his 
discoveries. That letter was translated and 
read before the Academy of Sciences at Paris 
on December 26th, 1831, and two days later 
was published in the columns of Le Temps. 
A copy of that journal containing the letter 
quickly reached the Italian physicists Nobili 
and Antinori, who immediately experimented 
along the lines followed by Faraday and sent 
an account of their results to the periodical 
Antologia. They dated their paper January 
3lst, 1832, but for some reason, probably 
quite innocent, the issue of the Antologia in 
which the paper was printed bore the date 
November, 1831. There was no suggestion 
that the Italian physicists had acted dis- 
honourably in the matter, but to many 
readers of the periodical it was made to appear 
that they were at least entitled to claim 
simultaneity with Faraday, and possibly 
priority, as regarded the discovery of 
magneto-electric induction. The incident 
caused Faraday great distress. Courteously, 
yet firmly, he defended himself to such effect 
that soon the whole world acclaimed him as 
undoubtedly the original discoverer. We still 
so acclaim him, although we can now clearly 
see that the fame which came to him in this 
one portion of the wide field covered by his 
activities was won only by a narrow margil 
of time. 











HE Institute of Metals held its thirty- 

seventh annual general meeting on 
Wednesday, March 14th, in the Jecture hall 
of the Institution of Mechanical Engineers, at 
Westminster, London, 8S.W.1, the President 
(Dr. W. T. Griffiths) in the chair. 

Owing to difficulties in connection with 
transport and the securing of accommodation 
in London, the proceedings were confined to 








meter and 12in. long, placed across the poles 








* The photomep> of the magnet reproduced on this 
page is of an exhibit at the Science Museum. 
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one day only. After the formal business of 
the annual general meeting, the remainder 
of the day was devoted to the reading and 
discussion of papers. 


THE ANNUAL REPORT 


Presenting the annual report for the year 
ended December 31st, 1944, the President 
said the year had been most successful. 
Membership continued to increase. The 
Institute had modified the method of record. 
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ing mombership by deducting from the total 
those who were on the abeyance and suspense 
lists (the report showed the number to be 
900), i.¢., those who, owing to war conditions— 
some were absent on Service and others were 
living in occupied countries—were unable to 
remain active members. It was hoped that 
many of them would rejoin, now that Europe 
was being liberated. The total membershp 
at the end of 1944 (after deducting those on 
the abeyance and suspense lists) approached 
2500. 

With the very friendly co-operation of the 
Iron and Steel Institute, the secretaryship 
of the Institute of Metals was offered to and 
accepted by Mr. K. Headlam-Morley, who 





Institute for some years and would serve 
both bodies. Indebtedness was expressed 
to him for the energy and success with which 
he had tackled the work. 

A joint Committee of the Institute of 
Metals, the Iron and Steel Institute, the 
Institution of Mining and Metallurgy, and 
the Ministry of Education had been set up 
to deal with the problem of National Certifi- 
cates in Metallurgy. It was expected that a 
scheme would shortly be issued, which would 
come into operation in September, 1945, the 
first examination to be held in 1946. 

The Council had decided to give evidence 
before the Higher Technological Education 
Committee of the Ministry of Education. 

A joint Educational Committee had been 
set up to assist in educational matters in the 
future. 

The Council was gratified by the success 
achieved in the direction of forming a pro- 
fessional body to be known as the Institution 
of Metallurgists, and was assisting by pro- 
viding secretarial and other help. 


AY LECTURE 


The next general meeting will be held on 
May 16th, 1945, at 6 p.m., when Sir Thomas 
Holland will deliver the May Lecture, in 
which he will deal with the world’s resources 
of metalliferous ores. 


PRESENTATION TO Mr. SHAW ScorTrT 


The President, on behalf of the membership 
generally, presented to Mr. G. Shaw Scott, 
M.Sc., F.C.LS., a silver coffee set and a 
cheque, as a mark of esteem on the occasion 
of his retirement from the office of Secretary 
of the Institute. During the thirty-six years 
of his service, said the President, he had been 
areal friend to all members, and the President 
had been impressed by the fact that all 
the overseas members whom he had met 
from time to time had spoken of Mr. 
Shaw Scott and had acknowledged his 
generous help to them, although they had 
never met him. The amount of the cheque 


was indeed gratifying, as showing the esteem|done much to promote international under- 
‘n which he was held by the membership as|standing between 


a whole. The President asked Mr. Shaw Scott 
to accept the presentation as an expression 
of the members’ regard for and gratitude to 
him for his friendship and his service to 


them, individually and collectively. They|him, and delivered an address on 


expressed their best wishes to him and to 
Mrs. Shaw Scott for a long and enjoyable life 
in the years to come. 

Mr. Shaw Scott, in his response on behalf 
of himself and Mrs. Shaw Scott, said that the 


constant reminder of their many friends in 
the Institute of Metals. 
example of the silversmith’s art. The hand- 


lurgical Research and Existing Methods of 
presentation would,form a most useful addi-|Control and Co-ordination, Dr. Seligman 
tion to their new home and would serve as a {said :— 


It was a beautiful] within most of which there is provision for 
co-ordination of effort and all that that term 
some cheque would be used domestically ag| entails and between which some facilities for 
soon as it became possible to purchase the | such co-ordination exist. Nowhere, however, 
articles they intended to purchase. He|do we find that there are at present means 
expressed their warmest thanks for the kind- | wholly devoted to broad correlation of effort 


of the honour of having been appointed 
“ Secretary Emeritus ” of the Instityte. 


THE PLATINUM MEDAL FoR 1945 


The Platinum Medal, which was given by 
the Mond Nickel Company to be awarded by 
the Institute for outstanding services to 
the non-ferrous metals industry, was pre- 
sented to Dr. R. Seligman, a Past-President 
of the Institute, in recognition of his many 
important contributions to the development 
of the science of metallurgy. It was fitting, 
said the President, that the design on the 
reverse of the medal was made up of symbols 
representing science, research, and industry. 

Recalling that Dr. Seligman had in his 
early life studied chemistry and had obtained 
his Doctorate in that subject, the President 
said that when he had completed his studies 
at Heidelberg and Miinich in Germany, and 
in Switzerland, he began to apply his scientific 
knowledge to research in- the metallurgical 
field. After a brief period in America he was 
appointed research chemist to the British 
Aluminium Company. Later he had set up 
his own research laboratory to investigate 
the possibilities of the then novel application 
of the welding process to aluminium. Cor- 
vinced of the possibilities of that process, he 
had re-entered industry and had founded the 
Aluminium Plant and Vessel Company, Ltd., 
now widely known. But he had not left 
behind his scientific and research outlook, and 
he had demonstrated fully how an inter- 
national reputation could be built up for a 
British firm on the basis of metallurgical and 
related research. Since 1910 his pioneering 
approach to the many problems involved in 
the construction of plant in the chemical and 
related industries had led to the development 
of many a new technique and new design, 
and a notable increase in our knowledge and 
understanding of the numerous factors 
involved in the employment. of metals for 
containing and conveying corroding media 
of numerous kinds. His attention had ranged 
over most of the materials of construction ; 
he had been particularly concerned with 
studies of the corrosion-resisting metals and 
alloys and their utilisation in circumstances 
where complete freedom from contamination 
of the product was necessary. 

Further, he had played a prominent part 
in the support and guidance of research in the 
general metallurgical field, and had done a 
great deal to stimulate work by others, which 
had been of the greatest importance. He had 
served as a member of numerous Government 
and other committees, and had played an 
active part in the Research Association of the 
industry. 

But his activities had not been confined to 
this country, for he had worked on the Con- 
tinent of Europe and in America, and had 
scientists and metal- 
lurgists everywhere. 

(The Medal was presented, amid applause.) 

Dr. Seligman expressed his appreciation of 
and gratitude for the honour conferred upon 


“THE ORGANISATION OF METALLURGICAL 
RESEARCH.” 


After reviewing Existing Organs of Metal- 


We see, then, a network of research org 


and everywhere it is left largely to individuals 
or small units to effect such co-ordination as 
they may find possible or may think fit. 


NEED FOR A GENERAL Co-ORDINATING 
AUTHORITY 


It is my opinion that even in the circum- 
stances of to-day the lack of a general 
co-ordinating authority of such means is 
inimical to the full utilisation of the facilities 
for metallurgical research which exist, and if 
this view be correct, how much more will 
there be need for a properly constituted 
organ of co-ordination in future? For it is 
impressed upon us from all sides that there is 
to be a very marked general ‘increase in the 
volume of research work undertaken, and 
this increase in volume alone will make it 
ever more insistent to avoid waste of effort, 
whether it be by unnecessary duplication or 
by leaving gaps between cognate researches, 
the tardy realisation of which may for years 
deny us the full benefit which those researches 
might otherwise bring. 

It is, however, not only the increased 
volume of research, but also the type of 
research of the immediate future which will 
affect this issue. To a great extent the 
research work of the Government Depart- 
ments and the research associations has 
necessarily been devoted to the solution of 
problems arising from the behaviour of metals 
and. alloys in service, in the course of pro- 
duction, or in their conversion into their final 
form, and it is to be expected that this work 
will be continued and increased. In such 
work lack of co-ordination is of compara- 
tively small importance, although, on ocea- 
sion, some unnecessary effort may, in the 
absence of full knowledge of what others 
have done or are doing, lead to waste of effort. 
Very different is the case with more funda- 
mental work, whether in pure science or 
applied. And it is precisely on the need for a 
great increase in this type of research that all 
insist. Therefore it seems to me to be doubly 
important that some such authority as I have 
in mind shoujd be brought imto being 
betimes. 


NATURE OF THE AUTHORITY PROPOSED 


What is that authority ? I have suggested 
as a name for it the Metallurgical Research 
Council, and perhaps, by analogy with other 
research councils, this name may be, in part, 
but only in part, descriptive. 

The first task of the Council would be to 
collect, classify, and record particulars of as 
much of the metallurgical research in pro- 
gress in the country, both pure and applied, 
as possible. In so far as the work was being 
carried out in Government establishments or 
was sponsored by the Government elsewhere, 
this should cause no difficulty, since the 
Council would also be a Government body 
created for the purpose. With regard to the 
research associations, it would not be quite 
so simple, though I presume the power to 
exert considerable influence would be 
available, if needed. 

The second task would be to ascertain, 
as far as might be found possible, what 
researches were contemplated in the near 
future. Whilst I realise the difficulty of this 
duty, it appears to me to be of outstanding 
importance. As I have already suggested, 
the main purpose to be served by the Council 
would be not only to avoid overlapping and 
unnecessary duplication, but to be on the 
watch for gaps being left unfilled and for new 
subjects which seem to it to merit investiga- 
tion. To do this effectively, it would want 
to be informed not only of what is being done, 
but of what it is the intention of the various 
organs todo. That the information provided 
as to intentions would be as complete as that 








ness extended to them, and his appreciation 





and capable of ensuring that it in fact obtains, 
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with regard to researches in progress, is 
improbable, but whatever could be collected 
would assist the Council in its third task. 

The Council would prepare annually a list 
of researches in progress or completed during 
the past year, with particulars of the bodies 
dealing with them and, where possible, with 
a succinct account of their scope and some 
very brief indication of the stage reached. A 
second list would form a programme of 
researches for the coming year, again with 
particulars of the bodies which would under- 
take them. A third list would be of researches 
in contemplation, which, however, it was not 
intended to start in the year in question. It 
is difficult to foresee now just how widely 
the information in these lists could be dis- 
seminated. It seems probable that they 
could be divided into two sections, one of 


which could be published, the other given 


only restricted circulation, researches being 
transferred from the second to the first as 
and when it was no longer necessary to treat 
the information as confidential. Clearly the 
object should be to publish everything which 
the claims of security, of commerce, or of 
individual research workers did not make it 
necessary to withhold. 

The Council, in considering these lists, 
would form its opinion as to whether 
researches, actual or in contemplation, were 
or would be in the hands of those best fitted 
to bring them to a successful issué. 

With the information provided by the lists 
before it, the Council would address itself to 
its main task, which would be to determine 
what, in its opinion, were subjects requiring 
research which did not figure in any of the 
programmes submitted to it. At the same 
time,. it would decide when it would be 
desirable, in the light of existing commit- 
ments and facilities, to commence work upon 
them and the particular body or bodies best 
fitted to undertake the work or sections of it. 


Action resulting from its conclusions would,. 


as in other cases, depend upon whether the 
Council had executive or advisory status. 

One task to which I attach much import: 
ance is a continuous survey of the metal- 
lurgical facilities and equipment available 
in the various research laboratories. The 
Council should note particularly cases in 
which these could be improved with advan- 
tage to the general cause and should take 
such steps as were open to it, according to its 
status, to give effect to its conclusions. 

No doubt as time went on and the value 
of the Council became established, other and 
secondary tasks might well be allotted to it, 
but those I have cited are those for which the 
need seems to be urgent. I-am in no doubt 
as to their magnitude, nor as to the calibre 
they will require in those who are to carry 
them out, whether as members or as the 
Director of the Council. If have already 
dealt very cursorily with the latter. As to 
the former, it seems clear that they must be 
comparatively few in number and of out- 
standing achievement, since there must be 
no hesitation in according to them the con- 
fidence which the nature of their duties and 
responsibilities would demand; and yet 
they must not be crabbed by age nor pessim- 
ists who believe that everything worth doing 
has been or is being done. 

As to the field to be covered, it would seem 
to be necessary to limit it at the outset to our 
own country, but it should be possible to 
extend it at an early date to parts of the 
Empire, such as South Africa, Australia, and 
New Zealand, and perhaps India. It is my 
hope that in course of time liaison could be 
established with similar organisations in 
other countries, but, clearly, until the demons 
which now beset us have been exorcised so 
much of the information collected would have 





to be withheld on both sides that any pre- 
mature attempt to widen the scheme unduly 
would be undesirable. 

I trust that the aims I have set down will 
foreshow the advantages to be derived from 
the formation of such a Council as I have 
outlined. What are the disadvantages ? 

Let me say, in conclusion, that I realise 
only too well the difficulties which would 
have to be surmounted before such steps as 
I have herein proposed could be taken. All 
I can hope for at once is that I have aroused 
the interest of those who may some day be in 
a position to take them. 

To-day my views on this subject may well 
appear to many nothing but a daydream, 
but I am looking down the years with high 
hope and not a little confidence that some 
day my dream will come true. If it does and 
if its doing so should owe anything to my 
initiative, I shall have discharged, in part, 
but only in very small part, the obligation 
under which the Institute of Metals has 
to-day placed me and mine. 

Dr. C. H. Desch, F.R.S. (Past-Preésident), 
in an expression of thanks to Dr. Seligman, 
said he had put forward a definite scheme for 
a general co-ordinating authority in such 
detail and with such wealth of argument that 
it was made easy for discussion when the 
opportunity arose. He referred to the organi- 
sation of science in Soviet Russia, which 
had undergone considerable changes, and ex- 
pressed the hope that in the future we should 
learn what system was adopted there. There 
was no doubt that great success had been 
achieved. 

Discussing the problem of reporting to 
committees, Dr. Desch said one could hardly 
imagine Faraday, for example, having to 
report to a committee. The Faraday Labora- 
tory in London and the Geo-Physical Labora- 
tory in Washington consisted of entirely 
independent workers under a Director, but not 
reporting to a committee. It was impossible, 
of course, for that sort of system to prevail 
throughout the whole of research, but he 
hoped that whatever organisation was set up 
it would leave room for individual research. 

The vote of thanks was seconded by Dr. 
Harold Moore (Past-President). 


DISCUSSION OF PAPERS 


The first paper presented was entitled 
“ Binary Equilibrium,’ by Dr. A. J. C. 
Wilson. We give the author’s synopsis :— 

Thermodynamics applied to equilibrium diagrams 
leads to certain rules governing their form. Of these 
results, only the phase rule seems universally recog- 
nised, and the others are sometimes regarded with 
suspicion. In the hope of providing a basis for dis- 
cussion to establish the validity or otherwise of the 
rules, thermodynamic derivations are given of the 
known results governing binary equilibrium :— 
(i) In eutectic (oid) and peritectic (oid) reactions 
the phase boundaries inflect towards the tempera- 
ture horizontal at the point where they touch it. 

(ii) In a polymorphic reaction (e.g., maximum or 
minimum in the liquidus) the boundaries of both 
phase fields are horizontal at the point of contact. 
(iii) The boundary of a solubility gap is horizontal 
at the point of closure. 
(iv) When a polymorphic reaction takes place in 
one of the pure components, the initial slopes of the 
phase boundaries meeting at the transition tempera- 
ture differ by L/R T?, where L is the latent heat and 
T the absolute temperature of the transition, and 
R is the gas constant. 
Rules (ii) and (iv) do not seem to be well known. 


Dr. W. Hume-Rothery, F.R.S., said the 
author’s method might be called the method 
of least assumption, and, obviously, if it 
were successful, it was of very great value. 
But there were two dangers. The first danger 
was that one might introduce assumptions 
into one’s argument, and although the 
author would probably recognise what was 
being done, it might be written in such a way 
that the more ignorant reader would not 





method from which the ordinary metallurgica| 
student in the university would draw false 
conclusions. The second danger was that ong 
might reach conclusions which, although 
sound, applied only on an infinitesimally 
small scale, and the ignorant metallurgical 
‘student would think that the principles 
would apply over a larger scale than they 
did in fact. 

After discussing some of those assum)tions 
in detail, he said the paper was extremely 
valuable in indicating the general cffeots 
that might be expected in the general >un of 
diagrams. But when looking at things in the 
finer scale, we must recognise that «ppro. 
priate variations of free energy with com. 


magnitudes for the dissociation equilibria, 
may always result in those principles seeming 
not to apply on the scale on which we drew 
our ordinary diagrams. When one applied 
thermodynamics to the quantitative study 
of equilibria in solids, one could progress 
only by making assumptions in connection 
with exactly what one wished to find out. 

Dr. Cotterill was glad that the author had 
brought forward the use of free energy 
principles in theoretical physical metallurgy. 
But the whole value of the paper, he said, 
rested on the assumptions made ; its value 
to the reader must depend upon the care 
with which he analysed those assumptions. 
The paper showed how powerful was the free 
energy method as a general method of attack 
in theoretical metallurgy. The author had 
used the very minimum of models, and in 
spite of that he had made valuable deduc- 
tions regarding the form of the equilibrium 
diagram. 

Dr. Marie L. V. Gayler welcomed a fresh 
outlook on binary equilibrium, but did not 
go all the way with Dr. Wilson in his deduc- 
tions as regards values. In his introductory 
remarks he had suggested that the use of the 
rules governing the form of equilibrium 
diagrams would reduce the amount of experi- 
mental work, and that the slope of lines 
could be calculated from them. That was 
not likely to give all that was wanted. 

Experimental work was essential, but it 
must be really careful work if we were to 
draw deductions from it. Though metal- 
lurgists did and should use the phase rule as 
a check, careful experimental work was the 
criterion as to whether certain laws were 
obeyed. The final test of the rules was that 
experiment should support them. 

Dr. Wilson, in reply, said the chief differ- 
ence between Dr. Hume-Rothery and him- 
self was in emphasis.’ The rules expressed 
the ordinary everyday behaviour of binary 
equilibrium diagrams, and if one’s experi- 
ments were not in agreement with them, then 
one was on something new and interesting, 
and worth following up in detail, or else 
there was something wrong with the experi- 
mental technique. 

The meeting then adjourned. 

(T° be continued) 








Rapio- TELEPHONY FOR Locomotives.—The 
Parliamentary Secretary to the Ministry of War 
Transport was recently asked in the House of 
Commons if he would consult with the railway com- 
panies on the possibility of their engines being fitted 
with radio-telephony sets, with corresponding suit- 
able sets at control points, so as to relieve the 
anxiety of engine drivers proceeding blind, and thus 
slowly, in bad weather, and to do away with railway 
delays. In his reply, Mr. P. J. Noel Baker stated 
that he had been advised that there was as yet no 
wireless apparatus which would afford a satisfactory 
remedy for the failure: to observe signals. It was 
not at present practicable to carry out the exper'- 
ments required to perfect the present apparatus, 
but he hoped that this work would be undertaken 








recognise it. There were some points in the 
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Electricity 


(From Our Own Correspondent in Paris) 


 pcbtieg the war France was becoming, 
even if she had not already become, one 
of the really important producers of electric 
current in Europe. Total production of 
current by both hydro-electric and thermal 
plants was about 19 milliard kilowatt-hours. 
When the war broke out two important new 
plants were building—the Gennessiat plant, 
with a planned production of 465,000 kW, 
and the l’Aigle plant in the Massif Central, 
with a planned production of 202,000 kW. 
Both plants remained under construction 
throughout the occupation, and although 
building was slowed down, they should be 





ELECTRICITY PYLON DESTROYED BY PATRIOTS—MAY. 


ready within a couple of years, although 
they should have been completed this year. 
Apart from these plants, several smaller ones 
were also under construction when the war 
broke out. 

Parallel with this construction work ran a 
programme for the modernisation of the 
thermal plants in the Paris region and in the 


north. More powerful steam generators had 


been installed and production had been 
stepped up. The best results had been 
obtained at the plants of Vancey, St. Denis, 
and Ivry. 

After the Armistice in 1940, the whole of 
the electricity position changed. Engineers 
who had been constructive till then, now 
desired only to destroy. They realised that 
lack of electric power might bring German 
armament production in France almost to a 
standstill. They took the view, however, 
that damage must not be more than sufficient 
to stop the flow of current. Wholesale 
destruction of plant, they realised, would 
hurt France as much as, if not more than, it 
might hurt the Germans. The course decided 
upon therefore was the wholesale destruction 
of electric pylons which, though not difficult 
to repair, were easier still to destroy. 

This programme soon began to show 
results, and restrictions had to be introduced 
early in the days of the occupation. Action 
was usually taken against the 220,000-volt, 
the 150,000-volt, and the 90,000-volt lines. 
Altogether, some 2000 pylons were destroyed 
on high-voltage lines. Medium-tension lines 
produced the enormous crop of 18,000 
pylons cut. 

In 1943 the Allies also realised the import- 
ance of electric current to the Germans, and 
a successful bombing plan was carried out, 








in France 


with very serious results for both the French 
and the Germans. In October, 1943, attacks 
were made on the Chevilley transformer 
groups and two groups of 60,000 kW were 
completely destroyed. These groups pro- 
vided interconnection between Paris and the 
Massif Central, so that the capital was 
thrown on its own resources, its ties with the 
hydraulic plants being seriously damaged. 
Meanwhile, in the north, Allied destruction 
was going ahead. The plants at Lens and 
Bethune (both thermal) were destroyed, and 
several others badly damaged. Thus the 
position in the north became very grave 














1944 TEMPORARY 


indeed, and there was practically no current. 
Later, after the landings in Normandy, 
further plants were destroyed, including that 
of Caen. 

In other parts of the country, however, 
supply was almost normal. The north and 
Paris were the chief sufferers (and still are). 
Lyons-and the south have abundant elec- 
tricity at their very door. The north depends 
almost entirely on thermal production, while 
Paris depends upon both thermal and 





hydraulic production. In 1938, for example, 
thermal production in the Paris area 
amounted to 730,000 kW, and consumption 
of hydraulically produced power from the 
Massif Central amounted to 390,000 kW. Of 
this 1,120,000 kW total, there was an 
allowed margin of 300,000 kW, so the capital 
was well provided for. Had the transformer 
groups at Chevilley not been damaged, the 
electricity position in the capital would not 
be so serious, although the coal shortage, of 
course, would still have had serious effects. 
However, other plant in the Paris region, 
plant of all kinds, was almost untouched, so 
the job of supplying Paris, directly after 
the liberation, fell on the shoulders of the 
thermal plant, and, of course, also on to those 
lines still in use connecting to the Massif 
Central. Paris suffered therefore mainly 
because of coal shortage owing to lack of trans- 





CONCRETE REPLACEMENT PYLONS 


port. In 1938 the capital consumed 4400 
tons of coal daily at a rate of 650 grammes of 
coal per kilowatt-hour. Coal reserves were 
never allowed to fall below 200,000 tons, so 
that a network breakdown would not have 
cut supply. In August, 1944, at the time of 
the liberation, coal stocks were zero, and 
electricity supply throughout the city 
amounted to half an hour per day. 

It was not until September that current 
began reaching the capital on patched-up 








TRANSFORMERS AT DISTRE 


DESTROYED BY GERMANS 





230 


THE ENGINEER 


MarcuH 23, 1945 





ees, 





lines from the Massif Central. New pylons 
were erected—short, concrete pylons, each 
carrying one line. This method had, in fact, 
been adopted by Vichy, for it increased the 
number of pylons to be cut, but as far as 
liberated France was concerned, such pylons 
were used owing to ease of erection. The 
result of this effort was remarkable. Current 
began to build up in spite of the destruction 
to the Chevilley transformers, and in spite 
of the almost non-existent coal stocks. By 
the first week in January this year Paris was 
consuming 13,000,000 kWh per day, which 
was 30 per cent. over and above that con- 
sumed in 1938. The reason for the increase 
was, of course, that electricity was the one 
form of heating which remained. There was 
no coal inthe capital and soelectricity was used 
instead. Then came the great cold snap, and 
as coal stocks were no greater than 30,000 tons, 
Paris was very cold. Restrictions were intro- 
duced, and current was cut off almost 





DESTRUCTION BY. GERMANS AT BISSORTE 
HYDRO -ELECTRIC STATION 


throughout the day. This position lasted for 
just over one month. 

The Germans inflicted a fair amount of 
damage to electric plant during the retreat 
in 1944. They blew up a number of thermal 
plants, including that of Vincey, near Nancy, 
as well as blowing up transformer groups at 
Distré and the plant of Bissor. They also 
destroyed the Kembs barrage and the plant 
there is expected to be out of action for at 
least two or three years. 

To understand the true electric position 
here it is necessary to look back to 1938, 
when production by the combined hydraulic 
plants in the Massif Central, the Alpes, and 
the Pyrenees atnounted to 1,100,000 "kW. 
The Genessiat and Aigle plants were under 
construction, but were not yet completed. 
In the Paris region some 730,000 kW were 
being produced with coal. During the occu- 
pation a new 85,000-kW transformer was 
installed at Fallou (Genvilliers), and a 
40,000-kW transformer was installed at 
Valenton. . These were the only additions 
during the time the Germans occupied the 
country. By November, 1944, thermal pro- 
duction in Paris had fallen to 560,000 kW, 
and production in the Massif Central was 
no higher than 270,000 kW, while Kembs 
had stopped producing altegether. The 
position is difficult therefore, but not serious. 


can sit back comfortably the transformer 
groups at Chevilley will have to be repaired. 
Even to-day, eight months after the libera- 
tion, there are constant failures and no 
margin to meet them. As the coal supply 
position improves, so the high-tension lines 
from the Massif Central will have less import- 
ance for the capital, but until that time Paris 
will never be certain of constant current. For 
this reason rationing remains. 

The actual repairs are going ahead, but the 
work is slow, owing to lack of transport and 
lack of materials. 
expressed thé opinion that it would be a good 
thing if British engineers could lend a helping 
hand and advise on latest construction 
methods, as for five years they have been out 
of touch with all developments. Meanwhile, 
work on the Gennissiat and Aigle plants is 
going ahead. When they are completed they 
will add 4 milliards of kilowatt-hours to 
French production. 








Surface Finish* 


(Continued from page 220, March 16th) 


Group III.—CONSIDERATIONS OF RATIONAL 
SPECIFICATION AND REQUIREMENT IN 
SURFACE FINISH 


DRAWING-OFFICE SPECIFICATION 
By H. J. Grieast 


THE standards proposed by the British 
Standards Institution are admirably suited 
to replace existing symbols and to supply a 
much more accurate definition of the designers’ 
intention and the functional requirement of the 
part to be manufactured. 

Fig. 1 shows the British Standards Institu- 
tion symbols. The inverted triangle is dis- 
tinctive, and the number indicating the grade 
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Finish all over ; 5, shot-blast 


Fig. 1—New Method of Specifying Surface Finish 
Required 


of finish required is preferably placed outside 
the triangle. The recommendation to specify 
the method of finish by a letter within the 
triangle supplementing the grade of finish 
outside the triangle is of questionable value. 

Modern production planning relieves the 
drawing-office of the responsibility of defining 
methods of machining, so long as the finished 
size and grade of surface finish is specified. In 
consequence, detail drawings no longer need 
call for machine processes—rough turn, fine 
turn, grind, mill, broach, &c.—except in rare 
instances where the process has some special 
significance. The grades of finish chosen should 
allow the highest average figure permissible, 
and thus avoid any need for stating a tolerance. 
Grades 2-1 to 4, 4-1 to 8, 8-1 to 16 are stated 
over the triangles on detail drawings as 4, 8, 
or 16, these being the coarsest finishes per- 
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missible. It should not be necessary to spegj 
by individual symbols grades of finish coargey 
than 250. 

Emphasis upon Need for Agreed Standards,— 
The idea of specifying surface finish is now 
generally accepted, and it is most desirabic that 
the interpretation of the idea should be 
expressed by symbols as international as thoge 
used in music, physical science, or chennistry, 
Opinions may differ upon the exact significanes 
of the average number stated in the grades 
chosen by the British Standards Instivution, 
but this simple grading system is imme liately 
available, and experience and practice with jt 
will soon ensure uniformity of results. Micro. 
inches (average) in the British Standards vradeg 
would then become the only standard of surface 
finish measurement and definition, and any 
conversions to metric equivalent must be 
forbidden if the labour and confusion experj- 
enced in the past from length measurement 
conversions (inches to millimetres and milli. 
metres to inches) is to be avoided. 





RATIONAL SPECIFICATION OF SURFACE 
FINISH 


By W. A. Tuptis, D.Sc., M.I. Mech. E.{ 


Introduction.—Whilst a perfectly smooth 
surface is a practical impossibility, it may 
nevertheless be regarded as an ideal at which to 
aim. One may suggest, therefore, that the 
roughness of a surface may be measured by the 
amount of work that must be done on it to 
bring it within some arbitrary distance of 
theoretical perfection. If, for example, the 
surface is nominally flat, a measure of its rough- 
ness is the minimum volume of metal that 
would have to be removed from it to bring, say, 
50 per cent. of the surface into one plane. 
Division of this volume by the nominal area 
would give a “mean height” of the surface 
above the level at which the bearing area is 
50 per cent. of the whole. A system of surface 
finish assessment on a similar principle has 
been suggested by Abbott and Firestone, but 
it does not appear to be in general use. 

If, as is usual, the surface is tested by 
examining the profile of its intersection with a 
plane perpendicular to its nominal plane, this 
profile may be drawn to a suitably enlarged 
scale and, by repeated trial, a position can be 
found of a straight line on which the sum of the 
intercepts in metal is, say, 70 per cent. of the 
total length. The area between that line and 
the parts of the profile above it, divided by the 
total length of the line, is a measure of the 
surface roughness for a metal/(metal-+air) 
intercept ratio of 0-7. If it could be assumed 
that a diagram taken in a _ perpendicular 


(total area) ratio at this level would be (0-7)* 
or 0-49. 

The straight line upon which the intercepts 
are measured would have to be selected so as 
to be parallel to “‘the general direction of the 
surface,” a condition that is somewhat difficult 
to define with rigour. This comment also applies 
to the proposed British Standard surface finish 
definition that depends on a mean line described 
with the aid of a similar clause. 

Relation Between Pen Record and Bearing 
Area.— The profile of the surface in one 
particular plane is not necessarily a close 
indication of the general character of the surface, 
and the profile in a plane perpendicular to that 
of the first profile may be of a different nature. 
In that case determination of the position of 
the plane of, say, 50 per cent. bearing area is 
not so easy as would be the case if profiles on 
different planes were similar. The procedure is 
more laborious-than is required on the basis of 
existing specifications and it is not easy to 
imagine any reasonably simple mechanism that 
would automatically give the answer as a 
pointer reading. 

Conclusion.—The general problem of deter- 
mining a “ roughness figure ” from pen records 
of a surface is more difficult than may at first 
appear, and a rational method of solving it may 
involve more arithmetical work than is required 
on the basis of established methods. It may be 
that those methods usually happen to be suffi- 
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ciently accurate for comparative purposes and 
it would be instructive to carry out some tests 
to make certain on this point. 

The foregoing remarks refer particularly to 
conditions where “ area contact ”’ is desired, as, 
for example, on such surfaces as cylinder bores 
and gas-tight joint faces. In other cases, ¢.g., 
gear teeth, line contact is all that can be 
expected, and this condition has an influence on 
selection of the method of testing surface 
finish. ‘The roughness figure derived from a 
record taken along a possible line of contact is 
significant as indicating the departure of the 
surface from the condition in which the loading 
may be spread all along that line. Along a line 
perpendicular to this, profile errors may be 
limited, say, to 0-0002in. in order to ensure 
smooth running, and roughness is objectionable 
in that it leads to unnecessary friction, but it 
does not otherwise affect the load capacity of 
the teeth. 





REQUIREMENTS IN SURFACE FINISH 
By D. McConne tz, B.Sc.* 

Generally speaking, the requirements of 
surface finish are concerned with the reduction 
of wear, and final decisions must largely rest on 
the observed results of work with known surface 
finishes. Production departments must then 
devise means of satisfying these requirements 
within practical limits. At present, in the 
absence of any criterion, requirements can only 
be based, on existing work ; and in many cases 
these will be individual, since wide divergencies 
on surface finish are apparent in various 
establishments. To enable investigations to 
go forward, and to enable existing practice to 
be defined, the most important factor seems to 
be the necessity of speaking a “ common 
language ”’ on surface finish—a language that 
is as easily understood and as definite as the 
language of material specification or linear 
From the engineers’ point of 
view it is essential to give a specification which 
can be put on a drawing, and which is uni- 
versally understood. 

Surface finish must not be confused with 
surface flatness. The latter could be taken as a 
‘“‘macro-analysis,” and is already defined and 
employed in engineering. Surface finish is 
rather in the nature of a micro-analysis and 
relates purely to the “texture ” of the surface. 
There also seems to be a tendency to regard 
surface finish as synonymous with perfect 
surface, whereas the real aim is to be able to 
define a particular type of surface and to be 
able to reproduce it and inspect it to the given 
specification. The required surface may call 
for a given roughness, and unless this is repro- 
duced failure may occur. 

At present there is no definite relation 
between different systems of surface measuring, 
and for the future application of these methods 
this point should be insisted upon early in the 
history of the subject. Broadly, one must 
appreciate that if it becomes common practice 
to specify surface finishes against particular 
surfaces on a drawing, then the part must be 
capable of inspection in this particular. It is 
realised a vast amount of work still remains to 
be done in this field, and there can be no doubt 
that it will progress more rapidly and with 
more precision if some broad outline, at least, 
of a common language of surface finish can be 
adopted. 





Grour 1V.—PRODUCTION METHODS AND 
RESULTS OF MODERN PRACTICE 
SURFACE FINISH ON PRODUCTION METHODS 
By W. E. R. Crayt 

Grinding.—Grinding is the most widely uséd 
abrasive process for the finishing of parts 
because of its high degree of dimensional control 
for all classes of materials, both hard and soft, 
and for external and internal diameters and flat 
surfaces. 

Ground finishes range from 2 to 125 micro- 
inches on aero-engine work, but the production 
of fine grinding finishes of 1} to 2 micro-inches 
does not necessarily mean an increase in manu- 
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facturing cost, as it is generally a question 
of changed technique. 

The following figures represent a satisfactory 
standard for surface finishes in grinding :-— 


Micro-inches. 
Ultra-fine grinding ... oe «1-2 
I EEE Dass) | coe’. ese tee | oe 
Tool room grinding... ... ... ... .4-6 
Production grinding... 6-125 


Grinding has one inseparable disadvantage in 
the fact that owing to the high heat generation 
at the contact line between wheel and work 
the torn and fragmented surface of “ fuzz” 
metal is plasticised into an extremely thin layer 
of decarburised material, the removal of which 
necessitates a ‘‘ running-in ” process. 

“Chatter” or circular lobing occurs fre- 
quently in the grinding process, as also does 
longitudinal waviness, and both these defects 
are brought about by the many variables which 
arise in the condition of the wheel and the 
machine. 

Waviness is widely variable, depending on 
the class of work. The author finds that the 
pitch of waviness on aero-engine work with 
which he is concerned is around 0-010in. and 
0-100in. 

Honing.—Honing allowances for bores range 
from 0-0005in. to 0-020in., depending on dia- 
meter, while the allowances for external dia- 
meters range from 0-0005in. to 0-0015in. Flat 
surfaces require 0-:00lin. to 0:005in. The 
resulting degrees of accuracy from the honing 
process are measured in two or three hundred- 
thousandths of an inch on small bores around 
0-250in. to 0-750in. diameter and one or two 
ten-thousandths of an inch for larger bores. 
External diameters are honed to within two or 
three hundred-thousandths of an inch for size 
and parallelism. Where necessary, flat surfaces 
can be honed within a parallelism of 0-00005in. 
The micro-inch readings obtained on honed 
surfaces can be as fine as less than 1 micro-inch 
for precise bores and from 1 to 2 micro-inches for 
gudgeon pins. Rougher surfaces, such as joint- 
ing surfaces, are around 30 to 40 micro-inches. 

Super-Finishing—The principle is the light 
application of a lubricated abrasive stone or 
stones to the work surface, reciprocated with a 
high-speed short-stroke action, plus a reversing 
traverse of the stone holder, coupled with work 
rotation. The three motions cause a scrubbing 
action on the surface, removing only the “‘ fuzz ”’ 
metal. As soon as this surface roughness is 
removed the abrasive action ceases. The usual 
amount of metal removed is measurable only in 
hundred-thousandths of an inch, and for normal 
work no allowance is made for the operation. 
The resultant surface is highly suitable for 
bearing applications, as the running-in time can 
in some cases be eliminated, since running-in is 
a method of removing the peaks of surface 
roughness, which ‘“super-finishing” does 
mechanically. The operation is not strictly a 
dimensionally corrective one for parallelism or 
circularity, although fine chatter marks in a 
circular direction can be removed. Super- 
finishing is most economically applied to 
surfaces of 10 to 35 micro-inches and will reduce 
such surfaces to 2 to 6 micro-inches and finer 
finishes down to zero. 

Lapping.—The stock removal by lapping is 
small and of the 6rder of 0-00005in. to 0-0002in. 
A ground finish of 4 to 6 micro-inches can be 
lapped to 4 to 1 micro-inch by removing 
0-00005in. to 0-00007in. on diameter. Rougher 
grinding requires an increased allowance, but 
the roughness figure should not exceed 10 to 15 
micro-inches for fine lapping. Rough lapping 
of 4 to 6 micro-inches is obtainable from 
grinding of 30 to 35 micro-inches. 





RESULTS OF MODERN PRACTICE 
By F. Novurset 

The quality of surface finishes and the 
methods by which they are produced on aero- 
engine components are of particular importance 
in a high-duty product of this kind in order to 
ensure satisfactory functioning, whether as 
rubbing, fitted, or stressed parts. 

Before 1938, when the Bristol Company first 
put an Abbott profilometer into use, surface 
finishes were judged visually and in comparison 

t Quality manager, Engine Division, The Bristol 
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with reference pieces and models. Some use 
was made of the Busch comparison microscope 
as an aid to visual judgment. In the main the 
types of surface finishes were maintained by 
the consistent use of methods which had been 
developed and established to produce the type 
of finish which experience had shown to be 
satisfactory in performance. : 

To a large extent this assurance of the final 
result by the control of method is still the case, 
but since satisfactory surface measuring instru- 
ments have become available it is possible to 
assess more critically the requirements of par- 
ticular surfaces, especially where the duty has 
become heavier, and to determine and control 
more closely the required method of production. 

Incidentally, surface me ing instruments 
deal only with texture, and the achievement of 
geometric truth is generally necessary before 
texture can be considered. Geometric faults 
can to some extent be dealt with dimensionally 
or by marking, but some of the more subtle 
faults need new instruments to assess them. 
There are indications that such instruments 
may be developed from the present surface 
measuring technique to deal with circum- 
ferential chatter and longitudinal ripple, and 
so bridge the gap between the “ micro-precision ” 
of texture measuring and the relatively much 
coarser degree of geometrical measurement. 

The measurement of surface finish, in its 
application to manufacture, should be con- 
sidered as another inspection tool somewhat 
akin to magnetic testing and X-rays as a means 
of obtaining more precise knowledge of a subject 
which has previously been largely a matter of 
opinion and of uncertainty as to the boundary 
limits. Where there is uncertainty, there is 
the natural tendency to play for safety and 
sometimes, as in this case, to strive for higher 
finishes than may in fact be necessary. 

On the other hand, where a high finish, or a 
particular type of finish, is shown by experience 
to be necessary, it is usually of a character 
where small differences are important and are 
not readily revealed except by surface measure- 
ment. It is in such cases that the most effective 
use of surface measuring can be made in deter- 
mining the -degree of finish required and the 
best method of producing it. 

The application of surface finish measuring 
to production may be summed up as follows :— 


(1) To determine and maintain the 
standard of finish within the range of varia- 
tion permissible with established methods of 
production which have proved to be satis- 
factory in functioning. 

(2) To ensure that any change of method, 
machine type, or tooling produces results 
within the desired range. 

(3) To improve or otherwise modify existing 
standards where this is shown by experience 
to be advantageous to functioning, and to 
approve anynecessary modification of methods 
of production. 

(4) To lower existing standards where this 
is an advantage to production and not detri- 
mental to functioning. 


Such considerations must always apply to a’ 


particular product.‘ What is suitable for one 
is not necessarily right for another apparently 
similar case, as so many variable factors are 
involved. Each user must determine his own 
surface finish requirements for a particular 
design, duty, and quality of product. 

Although high initial finish and good 
geometry of working .surfaces is generally 
favourable to good “‘ green ’’ performance and 
low rate of wear, this is not always the case. In 
some circumstances, and with certain combina- 
tions of materials, a comparatively coarse 
finish of a particular kind is necessary to enable 
the parts to surface themselves. In such cases 
a high initial finish may result in a high rate of 
wear. In other cases a shot-blasted finish may 
be necessary to break down surface austenite 
or otherwise modify the material condition to 
prevent surface pick-up or to improve fatigue 
strength. There are comparatively few cases 
where the surface finish is really critical for 
performance, but these few must be carefully 
watched to ensure satisfactory green running 
or to keep down the rate of wear in service. 


(To, be continued) 
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FINANCE AND POST-WAR INDUSTRY 


At about this season; even in ordinary 
times, taxation begins to loom large upon the 
horizon. With the exceptional conditions of 
the moment it looms more darkly than ever. 
The European war is coming to an end and 
business people are looking with anxiety to 
the immediate future. Before the year is 
out they may be struggling with the change 
over from war production to peace produc- 
tion. That cannot be done without the 


expenditure of a great deal of money. Even 
to restore industries to their pre-war con- 
dition would cost many millions ; to restore 
them and enlarge them to satisfy the rosy 
promises of employment for everyone will 
cost a great deal more. 
to come from and on what terms ? 


Where is the money 
What 
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will be effected ? 


cannot lay its course for the coming years. 


saving money for reserves. 
perhaps, a grim necessity. 
respecter of industrial economics. 
more than it gives, and thousands of firms in 
this country now find themselves in the 
position that whilst they desire, and are 


War 


rapidly peacetime production, they have not 
the financial resources to meet the costs. 
Last week, Lord Davidson put the facts 
very clearly to the Engineering Industries 
Association at Cardiff. He noted that 
transition from war to peace is much more 
difficult for engineering firms than for 
in general, and that many 
have expended all their resources on war 
production. From figures given by one 
hundred firms he showed that they had 
more than doubled the number of work- 
people—from 14,000-odd to 29,000-odd— 
but that whilst the profits for the last 
;| financial year aggregated £9,895,000, no less 
than £9,125,000 was due for E.P.T., income 
tax, and war damage contributions. Clearly 
the small margin remaining would not go far 
towards the reinstatement of those industries 
ona peace footing. ‘‘ The picture,” said Lord 
Davidson, ‘‘ was therefore not of excess war- 
time profits, but rather of an industry which 
had been making very small profits after 
taxation, and which had had to spend more 
than its profits on essential developments for 
war production.” Actually more than half the 
firms estimated that their current resources 
(including E.P.T. credits) would be insuffi- 
cient to meet transitional costs. 

It may, we suggest, be assumed that fneans 
of meeting capital expenditure will be 
arranged ; but not for nothing. The money 
will have to be paid for. The level at which 
taxation will stand in the next few years is 
therefore of vital moment. It is hoped that 
E.P.T. will be got rid of as quickly as possible. 
Barely tolerable in war, it would be wholly 
injurious in peace. The purchase tax, too, 
if retained as many think it should be, will 
have to be very. greatly reduced. There 
remains the Income Tax. What chance 
is there that it can come down appreciably 
if the other sources of national income 
are reduced? The Government has made 
promises that commit it to vast expenditure. 
We must all be asking ourselves can it 
redeem its promises without putting such 
burdens on industry—the principal tax- 
payer—as will restrict its growth and weaken 
its power to compete with other nations 
which are facing up to the fact that for many 
years the world for them will offer a lower 
standard of living than the higher standard 
which has been promised here. 


Surface Finish 
THE methods of producing those fine 
finished surfaces that were discussed at the 
Institution of Mechanical Engineers on 
Friday, March 9th, are by no means new. 
Grinding, diamond turning, honing, and 








taxes are to remain and at what level ? What 
degree of control does the Government 
intend to exercise over capital expenditure ? 
What hope is there that E.P.T. redemption 
Such questions as these 
are disturbing the business world, for till it 
can see some light through the darkness it 


For nearly six years the Government has 
done its best to prevent manufacturers from 
That was, 
is no 
It takes 


expected in the national benefit, to build up 
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lapping are all familiar processes. Thy only 
recent newcomer is “super-finishing,” 4 
special form of honing that produces surfaces 
intermediate between those resulting from 
normal honing and lapping. There have, of 
course, been developments in methods of 
applying these processes. But the advance 
that has led, in particular, to recent interest 
has lain in the metrology of the subject, 
Relatively new instruments now permit engi- 
neers to compare surfaces upon a quantita. 
tive instead of a merely qualitative basis, 
and our precise knowledge of the condition of 
any given surface is thus greatly widened. 
Engineers have not, we think, yet lost 
their initial delight at their new ability to 
measure and assign an arithmetical value to 
surface finish, and emphasis during the last 
few years has, in consequence, been laid 
upon the advantages of finely finished 
surfaces. Therein lies the danger that 
designers and draughtsmen may be tempted 
to call for higher finishes than the parts 
concerned really require adequately to per- 
form their functions. The value of the 
advance in the metrology of surface finish 
will ultimately be found to lie, we suggest, in 
the ability it gives to engineers to specify 
and obtain surfaces not so much of the 
highest possible finish, but of textures, rough 
or smooth, best fitted to serve particular 
functions. But at present, to judge from 
the papers and discussion at the Mechanicals, 
we still lack the experience to understand 
with a precision equal to that of the measur- 
ing instruments what the surface records 
mean in terms of practical use. Too many 
other variables are involved. Mr. Reason, 
for instance, stressed both in his paper and 
in the discussion the important effect of 
“ wavelength ” on the roughness revealed by 
arecord. Others similarly speculated on the 
relative importance in practical applications 
of surface finish and errors of form. Lubrica- 
tion problems, too, enter the matter. For 
certain purposes, notably perhaps when 
reciprocating motion is involved, the 
mating parts can, it appears, be too highly 
finished for satisfactory performance in 
service. Until such problems are cleared up 
it is difficult to judge in all cases whether 
a method of higher surface finishing is 
capable of providing that substantially 
improved performance in service necessary 
to justify its cost. Even where its advan- 
tages cannot be gainsaid, high finish needs 
to be used with discretion. As Mr. Johan- 
sen pointed out, “if a machine is to 
be repaired periodically throughout its 
life without being wholly dismantled, there 
is less point in giving to surfaces which are 
readily accessible only before assembly a 
super-finish, which cannot economically be 
repeated when those surfaces are restored by 
portable servicing tools.” 
It is natural that a new development in 
engineering practice should have a mixed 
ceception; that the more sanguine should 
extol its advantages and apply it without due 
judgment of its real value; that the more 
conservative should dismiss it as of little real 
account ; and that many should experiment 
cautiously with it. Whilst the Symposium 
and its discussion and the exhibition that 
accompanied them have perhaps added little 
to the factual knowledge of engineers on the 
subject, they will at least suffice to apply 4 
cold douche to the over-enthusiastic and to 
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encourage the unduly cautious. In par- 
ticular, they stressed the need, not only for 
more experiments; but for improved stan- 
dardisation in methods of specifying finish. 








Obituary 
EGBERT STEPHEN NEEDHAM 


Some of our readers will bave already 
learned of the death of Mr. E. S. Needham, 
of 24, Cecil Road, Enfield, Middlesex, who 
collapsed and died without recovering con- 
sciousness, while contributing to a discussion 
on a paper read at the Institution of Civil 
Engineers on Tuesday, March 13th. Mr. 

Egbert Stephen Needham was an American 
citizen, and received his education at an 
elementary school and a technical high school 
in the United States. In 1904 he started his 
career a8 a railway engineer and for eleven 
years he worked on American railway 
systems as a draughtsman, a bridge designer, 
and a supervisor of construction. In the last 
war, from 1915 to 1917, he was resident 
engineer for the Ozama River railway bridge, 
which was constructed by the Department of 
Public Works, Santo Domingo, in the 
Dominican Republic. The following year 
Mr. Needham served as assistant engineer on 
bridge reconstruction for the Northern 
Pacific Railway Company. When America 
entered the war he enlisted for service and 
spent one year in France. 

He came to England in 1920 and joined the 
firm of Sir W. G. Armstrong, Whitworth and 
Co., Ltd., as assistant engineer on the 
London civil engineering staff. He was 
engaged on estimates for steel and concrete 
construction and on schemes for port works 
and contractors’ plant. He was responsible 
for the design and construction of the 
bascule type bridge over the Bann River for 
the L.M.S. Railway Company at Coleraine, 
Ireland. He also worked on design and 
erection schemes for large bridge work. From 
1925 until 1930 he acted as engineer and 
agent for the construction of the Magdalena 
River bridge for the Colombian National 
Railways. That bridge, which was con- 
structed under severe tropical conditions, 
with difficult transport, has a length of 
640ft. and heavy foundations and anchorages 
for the cantilever structure had to be built. 
During 1931 Mr. Needham was with Henry 
Boot and Son, Ltd., and was employed on 
harbour work and water supply schemes in 
the Near East. Between 1932 and 1933 
Mr. Needham interested himself in the theory 
and practice of welding and passed the 
associateship examination of the Institution 
of Civil Engineers in that subject. 

In 1933 he was engaged as construction 
engineer under Mr. B. Adam on the exten- 
sions which were then being carried out to 
the industrial works of Murex, Ltd., at 
Rainham, Essex. The work included founda- 
tion rafts of concrete on piles, a reinforced 
concrete jetty and cranes gantry, steel-frame 
factory buildings, and an all-welded laboratory 
and machine shop. From 1936 until 1938 he 
was engineer in charge of the design and con- 
struction of the new factory for Murex 
Welding Processes, Ltd., at Waltham Cross 
This comprised a main ‘factory of 44 acres 
with a north light roof, together with offices, 
a laboratory and a canteen, and the roads, 
sewers, and other services. 

In 1939 Mr. Needham set up business in 
London as a consulting engineer for structural 
welding. From 1940 until 1943 he was 
engaged by the firm of Sir Alexander Gibb 
and Partners on fortification work in Turkey. 





When he returned from Turkey Mr. Needham 
was with the Ministry of Supply for a short 
time as a welding expert. In 1944 he was 
invited to take up a post as a civilian engineer 
with the United States Army, with the pro- 
tective rank of Major, and he served in 
Normandy and later in Paris, from which he 
was invalided home. 

He was a member of the Institution of Civil 
Engineers, the American Society of Civil 
Engineers, and the Institute of Welding, and 
was a frequent contributor to discussions both 
at the Institution of Civil Engineers and the 
Institute of Welding. He was also the author 
of papers in the Journal and “‘ Transactions ” 
of these societies. 


GEOFFREY VERNON BOYS 


It is with very deep regret that we have to 
record the death, on Thursday, March. 15th, 
of Mr. Geoffrey Vernon Boys, M.A., the 
Secretary of the Institution of Naval Archi- 
tects. Mr. Boys, who had been ill for several 
months died at his home at St. Mary 
Bourne, Andover, Hants, at the age of 
fifty-one. 

He was the son of the late Professor Sir 
Charles Vernon Boys, F.R.S., and served his 
apprenticeship with A. G. Adolph Saurer, of 
Arbon, Switzerland, and Sir W. G. Armstrong, 
Whitworth and Co., Ltd., of Scotswood-on- 
Tyne. He also spent some time in the pump 
drawing-office of Gwynnes, Ltd., of Hammer- 
smith. He studied at Marlborough College, 
the Imperial College of Science and Tech- 
nology, and the Eidgenossische Technische 
Hochschule at Ziirich. On his return to this 
country he went up to Trinity College, Cam- 
bridge, where he gained his M.A. degree, with 
honours in mathematics and mathematical 
science, in the Engineering Tripos. 

At the outbreak of war in 1914, Geoffrey 
Boys joined the Royal Engineers and saw 
service in the field. He was taken prisoner, 
however, and was interned in Switzerland. 
From January, 1921, until the December of 
that year he held the position of Demon- 
strator in Mathematics and Mechanics at the 
Imperial College of Science and Technology, 
South Kensington. 

In January, 1922, he joined Messrs. 
Kennedy and Donkin, consulting electrical 
engineers, of Westminster, as an assistant 
engineer, and rose to be the senior engineer. 
During that period he had experience in 
specification and contract work, in con- 
nection with steam power and pumping 
stations, and the electrification of factories, 
and also worked on the transmission of 
electric power and its distribution by means 
of overhead lines, including the British grid 
and similar schemes both at home and 
abroad. He specialised in the design and 
construction of pylons and the economics of 
engineering schemes. In 1935 the Council 
of the Institution of Naval Architects elected 
Mr. Boys Secretary of the Institution, at the 
time, we may recall, when its home was in 
Adam Street, Adelphi. It fell to his task to 
supervise the moving of the office and library 
to the Institution’s new home at No. 10, 
Upper Belgrave Street, and he took part in 
planning and completing the Denny Memorial 
Library. 

He organised several successful meetings 
of the Institution, both in connection with 
the annual Spring Meetings and the meetings 
held in the provinces, and he edited with 
care and skill the ‘“ Transactions” of the 
Institution. 

In 1939, when the war began, he was 
seconded to the Admiralty, and he served as 
personal assistant to Sir Stanley V. Goodall, 
who at the time was Director of Naval Con- 





struction, and continued to act in that 
capacity until illness overtook him. 

Those who were privileged to know him 
well will long remember his unfailing courtesy 
and kindness, which were combined with a 
singleness of purpose, which inspired con- 
fidence in his ability to succeed. During a 
very long and painful illness his patience and 
courage were an inspiraton to those who 
surrounded him with tender care. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





ECONOMICS OF THE SEVERN BARRAGE 


Srr,—Discussion on two points in connection 
with the Severn barrage scheme would, I 
suggest, be of interest to your readers. 

(1) Fig. No. 3 (a), Appendix VI, of the 1945 
report shows the present-day maximum thermal 
efficiency of coal-fired stations as being in the 
region of 32 per cent. What evidence is there 
to support the view that material improvement 
will be made on this figure in the post-war 
years? Past progress in this regard seems by 
itself to be an inadequate guide for the future. 
There is little prospect of any gain due to 
increased vacuum. Are there any known metals 
or alloys that afford a prospect of withstanding 
higher steam temperatures than those already 
reached ? And even if such alloys are available, 
will their first cost and the manufacturing diffi- 
culties they impose make their use economically 
undesirable ? 

There is, of course, the increased overall 
thermal efficiency of heat and power stations, 
but opinion appears to be against the prospect 
of district heating being adopted in Britain in 
the near future. 

(2) The second point has a general bearing on 
all large-scale engineering projects affecting the 
well-being of the community. It is raised in a 
recent publication of the Canadian Wartime 
Information Board, and I cannot do better than 
quote from comments made therein on the St. 
Lawrence power and waterway project :— 

“Perhaps we need some new technique of 
cost accounting to assess the cost of such 
projects. Some method we must find to assess 
the intangible social values such service repre- 
sents.... It is hard to put in dollars and cents 
the value of such things as improved health, 
increased leisure and security, or the cost to 
the community of unemployment, wasted 
labour, and depleted resources. Yet such things 
must be assessed in the social accounting that 
will be needed in the post-war period when 
decisions on public expenditures have to be 
made. 

“In the war itself, unconsciously we have 
made such assessments. We have placed a 
value on democracy, on liberty, on social and 
political institutions. The price is heavy in 
life, labour, and wealth. But we are paying it 
unhesitatingly. Can we not dispassionately 
make the much simpler assessments of peace ? ” 

Hvueu P. Vow Les. 

Stonehouse, March 19th. 


GRAVITY DAMS 


Sm,—I should first like to thank Mr. Carty 
for the useful references given in his letter 
which appeared in your issue of the 2nd instant. 

The orthodox practice of not permitting 
tension on the upstream face presupposes that 
the tensile strength of the masonry or concrete 
is negligible. Given good materials and work- 
manship, however, concrete possesses consider- 
able tensile strength, and by allowing quite a 
small tensile stress appreciable economy can 








234 


THE ENGINEER 


Maron 23, 1945 








sometimes be effected. The difficulty is to 
determine the maximum permissible stress, 
which may depend, not so much on the strength 
of the mass concrete as on the adhesive strength 
between the layers. 

An alternative, of course, is to resort to rein- 
forcement, but this is not always practicable. 

At foundation level it is rather a different 
matter. In the case of ground other than rock 
it seems inadvisable to depart from the middle 
third rule. In the case of a hard rock foundation, 
if tension were allowed it would be necessary to 
chip and clean the rock surface to ensure 
adhesion, or even to drill the rock and secure the 
concrete to it with steel bars, and the cost of 
such work might equal the extra cost of a base 


nical Engineers, papers in Groups Nos. III, 
IV, and V were discussed. Group IIT papers 
were introduced by Dr. Tuplin, Group IV 
by Mr. W. E. R. Clay, and Group V by Dr. 
Ker Wilson. Abstracts of the papers in these 
groups are printed on another page of this 
issue. 


Symposium on 


ee 


Surface Finish 


No. II—(Continued from page 211, March ‘I6th) 


URING the afternoon session, on Friday, 
March 9th, at the Institution of Mecha- 


wide enough to eliminate tension. 


It would be interesting to have the views of 


experts on the above suggestions. 
P.J.R. 
London, March 15th. 








Sixty Years Ago 





THE ADMIRALTY AND THE Navy 


In 1885 this country was on the verge of 
war with Russia. By many people the state of 
our Navy was felt to be a cause of anxiety. 
When Sir Thomas Brassey introduced the Navy 
Estimates for that year we took occasion in our 
issue of March 20th to criticise the Admiralty’s 
treatment of the Navy. . Everyone knew, we 
said, that the Navy was not ready for war. The 
reason lay in the fact that successive Boards of 
Admiralty had vied with one another in being 
economical. The idea seemed to be deeply 
rooted at Whitehall that the Navy Estimates 
must be kept down. Yet never since the 
Revolution had Parliament refused to vote any 
sums required for the Navy. Tradition largely 
accounted for the Admiralty’s parsimony. 
After the Battle of Trafalgar, Britain found her 
naval supremacy universally acknowledged. 
That supremacy had, however, been purchased 
at a tremendous cost and _ thenceforward 
economy in naval matters had become the order 
of theday. It seemed, too, to be felt in official 
quartérs that expenditure of money on warships 
was in some way immoral. The Minister who 
asked for money for the Navy always appeared 
to apologise for the act. He regretted that 
money should be so spent and to minimise his 
guilt he asked for as little as possible. All the 
money spent on the Navy was regarded as 
money wasted. It brought in, we were told, no 
return of any kind. The building of an ironclad 
was the loss of so much wealth to the country. 
Even at times like the present, we said, when we 
were on the verge of a panic, we still heard 
regrets expressed that large sums should have 
to be spent on the Navy. There were, of course, 
exceptions—men who held that money spent 
on the Navy was not an immoral waste of 
taxes; but they were the exception, and they 
did not speak often enough or loudly enough to 
influence the Admiralty. There was also 
another reason why the Admiralty did not get 
enough money voted to keep up our naval 
strength to the proper point. If it had the 
money it would not know how to use it. If it 
suddenly got two million pounds extra voted to 
it on condition that the money was to be laid 
out within six months in augmenting our naval 
power, it could not spend the money to advan- 
tage in the time. The Board of Admiralty took 
months to-make up its mind to adopt any 
design. If it really were a power, if it had a 
determinate policy, our Navy would not be 
what it is. The assertion that money for the 
Navy was not to be had was but an excuse. It 
was not true. We wanted a Board which would 
ask for money enough and which would know 
how to spend it when it got it. The mischief 


which had already been done was very serious. 
We hoped that the British nation would not 
learn before 1885 was past how serious the 
mischief was. 


DISCUSSION 


Mr. J. F. Kayser urged that unless the 
question of surface finish was discussed, lots 
of people would be going down all sorts of 
wrong by-ways; indeed, he was afraid that 
some people were already going down wrong 
by-ways. When talking of surface finish and 
giving it a numerical value, we should state 
very carefully when we meant Ho, or Hyms. 
If we wished to advance we must not lose 
sight of the mathematical foundation of Hy. 
and Hymns. Have was the mean deviation of 
statistics, and H,,,, was the standard devia- 
tion. The mean deviation was about four- 
fifths of the standard. When considering 
finishing, he did not think the average depth 
of scratches counted. The average scratch 
depth might be quite low, but the average 
might be thrown out because of some very 
deep scratches. The average might be quite 
harmless, but one deep scratch might weaken 
a component mechanically, and that was the 
scratch that must be taken out. Discussing 
the sort of liquid medium used in super- 
finishing, he said it must be far more than a 
coolant. It seemed that as a cooling medium 
one could have anything. Paraffin or kero- 


never been able to achieve an effect which 


satisfactory. 


SuRFACE FINISH FOR BEARINGS 


(1) Freedom from detritus formation. 


finished surface. (2) Geometric truth. Any 


might be outweighed by lack of geometric 


better operating results. 


machines operated under ideal conditions, 
and it would be futile to set up initially a 


looked like super-finishing. But it could be| mediate size, 
achieved with lanolin and other products ;|exhibited no wear; but in the largest size 
kerosene, with rather heavy additions of | surface finish had a vital effect. There were 
lanolin, would give a surface finish which was|two main sliding motions. There was a ram, 
which oscillated axially and a ring which, 
relative to the ram, rolled across the end 
Due to inertia, there was very small slip. In 
Mr. R. Pennington submitted that the | the case of the ram itself, surface finish seemed 
three basic requirements of general engineer- | to make very little difference ; anything from 
ing practice, in order of importance, were:|mirror-finish lapping to good commercial 
The | grinding seemed to make no difference. But 
condition of the sub-surface was vitally |it was critical to hardness; the smallest soft 
important, and the tooling must be such as|spot anywhere apparently caused seizure. 
to avoid punishment in such degree as could|In the case of the ram end, when wear 
result in particles becoming detached from the | occurred, it was found that the finish was not 
so good as it might have been. The trouble 
advantages in a high degree of surface finish} was,overcome simply by polishing slightly 
at the end. There seemed, he said, a good 
truth, e.g., a bearing journal might be excen-|deal of confused thought with regard to 
tric, it might vary in diameter from point to| antagonism between the commercial side, 
point, and it might have surface waviness. | the design side, and the works side. Surely, 
(3) Finish. The quality of the surface finish | however, they should all have the same aim, 
obviously must be adjusted in accordance |i.e., the production of a machine which would 
with the nature of the duty, and for any|function perfectly for so long as it was 
given duty it must be proved and not taken| required to function. 
for granted that a better finish would give|thought that cheapness mattered, but the 
Any attempt at|thing that really matiered was the produc- 
idealism in the quality of the surface finish|tion of a saleable machine, and a saleable 
must be tempered by the reflection that few} machine was one which functioned perfectly, 
whatever its cost. 


the design, selection of materials, and work. 
manship, additional factors were involved 
which in the aggregate might produce irregy. 
larities amounting to many hundreds, if not 
thousands, of millionths of an inch, eg., 
shaft deflection, producing localised loading 
of journal; unsteady loading of journal, 
producing hammering effects; dynamic un. 
balance and consequent vibration ; out-of. 
truth of shaft, developing shaft whip; mal. 
alignment of journal in bearing ; temperature 
gradient along journal, producing unequal 
thermal expansion, and therefore lack of 
geometric truth ; internal stresses, resulting 
in shaft deformation, even after the most 
careful heat treatment ; lack of quality and 
cleanliness of lubricant, including cleanliness 
of all surfaces in contact with the lubricant ; 
damage due to careless handling, atmospheric 
corrosion, &c. Even to touch a journal by 
hand might set up serious deterioration in the 
quality of the surface. Under the circum. 
stances, the different viewpoints regarding 
the ideal journal surface could not be recon- 
ciled until far-reaching experiments had been 
made by disinterested scientists. Mr. Penn- 
ington discussed factors influencing surface 
modifications in stuffing-box sleeves, and 
impellers. of centrifugal pumps, and con- 
cluded that, in the light of such facts, many 
would c8ntinue to think that undue import. 
ance was being attached to initial surface 
texture and insufficient importance to more 
critical matters. 

Mr. John M. Towler referred to one of his 
products which was very sensitive to surface 
finish. It was made in three main sizes. 


sene seemed suitable ; but with those he had|The smallest could be made of almost any- 


thing, and there was no wear; the inter- 
with reasonable care, also 


The commercial side 


Mr. R. Dewerth pointed out that fine 


quality of finish which would be destroyed | surface finish was applicable to things other 
in some degree by the operating conditions. | than journal bearings, and he drew attention 
Discrepancies in opinions with regard to the | particularly to cutting tools, as, for instance, 
degrees of surface finish desirable for, say,|reamers, where the hardened ground blank 
bearing journals, probably had their origin | was highly surface-finished, and the resultant 
in variations in other factors which might be| holes from those reamers were of very much 
much more important than extreme nicety|improved finish, as compared with those 
of surface finish. In any machine, even when | obtained in the ordinary way. 





the most meticulous care had been taken in 





One of the later American developments 
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for obtaining surface finish was that of liquid 
honing, where an abrasive was held in sus- 
pension in a liquid-and sprayed under pres- 
sure on to the part to be finished. He believed 
that development was originally applied to 
impellers in superchargers, and had since 
gone quite a long way. He did not think 
there was much development of it here, but 
it was coming over very soon, and was well 
worth consideration. 

Sir William Stanier, F.R:S., dealing with 
the reference in Mr. Johansen’s paper to the 
machine used in the L.M.S. railway work- 
shops for lapping journals, said it was devised 
about twenty years ago by the wheel shop 
foreman in the Great Western works at 
Swindon. Although Mr. Johansen had 
stated that oil and emery paper were used, 
he believed it was more correct to say that 
it was oil and carborundum powder. 


Marcu 23, 1945 


SuRFACE FINIsH OF SPRINGS 


Mr. A. S. Kenneford confirming the in- 
formation given in the papers concerning the 
effects of surface finish on springs, said there 
were probably two main causes of trouble in 
springs. Decarburisation gave a weaker surface, 
having less resistance than the rest of the 
metal, and that helped failure. In addition, 
surface decarburisation could induce quite 
considerable residual stresses in the surface 
layer, which again reduced the safe working 
stress to which the spring could be subjected ; 
secondly, surface defects, such as rolling 
scale, die score marks, and so on, had a very 
bad effect. Examination of many-springs, 
both cold-drawn and _ heat-treated, had 
shown that, without exception, premature 
failure had been initiated either by surface 
defects or by decarburisation. Shot blasting 
or shot peening could improve service life 
considerably, but it should not be regarded 
as a remedy for poor technique in spring- 
making. A decarburised spring could not 
be made a good one by shot peening. 

Mr. Byrne said it was hoped that, as 
the result of investigations which would arise 
from the conference, we should learn how to 
improve the contact grip of such members as 
tyres, because in some vehicles and under 
certain conditions of service the grip of a 
tyre on its wheel was not always what one 
would like it to be. It was the practice in 
the Southern Railway shops to _ burnish 
wagon journals. The process, which was 
carried out by means of rollers in a kind of 
nut-cracker device, which was slowly tra- 
versed by the journal, conferred a finish 
which was generally at least equal to that 
produced by several years of running. 

Mr. A. V. Jobling referred to the increase 
of fatigue resistance resulting from nitriding 
or shot peening. With regard to the latter, 
the shot used should definitely be spherical, 
and entirely free from sharp fragments ; 
secondly, if the shot were applied in the first 
place with too much force, it would indent 
the surface and produce an unevenness 
which could not be removed, whereas if the 
preliminary shot peening were very light, 
it should gradually harden the surface -all 
over. That was done successfully by the 
cascade machine, where the shot was dropped 
from a gradually increasing height in order 
to avoid indentation. The reason why 
nitriding and shof peening increased fatigue 
life seemed to be mainly that they put the 
surface into compression. 


SPECIFICATION OF SURFACE FINIsH 


Mr. K. J. Hume said the discussion pro- 
vided very good evidence that engineers were 
not going to be drawn into surface finish 
commitments until designers, production 











engineers, and inspectors at least had the 
chance of knowing what they were talking 
about. We were undoubtedly still a long 
way from knowing what types of surface 
finish were required for given purposes. 
What we required from surface finish 
measurements was still a very debatable 
subject. It was shown very strikingly by 
Mr. Reason how the effect of wavelength 
could change the relative roughness of a 
surface, and he had stressed the necessity for 
including a wavelength reference factor in 
any results obtained. Quite different types 
of surface could give the same average meter 
reading, and it was obviously dangerous to 
rely entirely on such readings, apart alto- 
gether from the effects of any superimposed 
waviness. It would appear that average 
meter readings were best used compara- 
tively, where conditions of production were 
nominally constant, and routine periodic 
checks were desired in conjunction with less 
frequent fuller analyses. Graphical repre- 
sentation had obvious advantages, although 
practice and experience were necessary to 
assess the relative qualities of surfaces. If 
full benefit were to be obtained from exact 
drawing specifications, considerable investi- 
gation was obviously necessary into the best 
method of specifying the qualitative values 
indicated on the record. That was empha- 
sised in Mr. McConnell’s paper, and his 
specification of a permissible pen record 
variation, coupled perhaps with a wavelength 
specification, might go a long way in that 
direction. Was it not possible that the pitch 
of adjacent surface variations might in some 
cases assume equal or greater importance 
than their depth? The visible roughness of 
surfaces less than about 10 micro-inches 
must be entirely due to pitch, as such depth 
variations were below’ the limit of optical 
resolution and could not be detected visually 
even under the highest magnification. Dr. 
Tuplin’s area specification, in certain applica- 
tions, was perhaps nearer the ideal than plane 
section measurements, although in many 
cases where there was a definite lay to the 
finish the latter were probably quite suffi- 
cient for practical purposes. Such detail of 
specification certainly seemed rather frighten- 
ing from the design and workshop points of 
view, but the indiscriminate use and specifi- 
cation of single figures, subject to a variety 
of interpretations, was likely to cause much 
more trouble in the long run. 


LABORATORY TESTS AND PRACTICAL 
APPLICATIONS 


Mr. J. H. Hepworth urged that designers 
should not be misled by claims made for 
very high-quality surfaces, or by the work of 
a number of investigators, who had shown, 
with laboratory machines, that the load- 
carrying capacity of a bearing - increased 
with improved surface finish. He referred 
to some tests he had made on a reciprocating 
wear miachine designed to reproduce service 
conditions of piston rings. A small piece of 
a ring was rubbed against a strip of cylinder 
liner under lubrication conditions approxi- 
mating to engine operation. The ring in each 
case had a ground finish of 12 micro-inches, 
and liner specimens having finishes of 8, 10, 
and 14 micro-inches were tried. The first 
had scuffed severely under a load of 1680 Ib. 
per square inch, the second at 1340 lb. per 
square inch, and the last at 840 lb. per square 
inch. Those laboratory results were con- 
trary to the results observed in practice, and 
he asked whether Mr. Swain’s full-scale tests 
agreed with his own observations. He 
believed small-scale laboratory tests could 
be misleading, inasmuch as they took no 
account of other irregularities, such as 





waviness or geometrical irregularities. Where 
mating surfaces were free from such defects, 
the smoother the surface the better; but 
where could we find such conditions? A 
cylinder bore might be perfectly machined, 
but when stresssed by cylinder head studs 
and thermal conditions, it was anything but 
round. Careful running-in could remove 
most of the high spots, but a smooth surface 
was very difficult to run-in under those con- 
ditions. Furthermore, he believed that when 
two extremely good surfaces seized through 
overloading, they did so in no uncertain 
manner, whereas seizure was localised when 
the surfaces were rough. It was not possible 
to lay down any hard-and-fast rules for the 
finish required in a bearing. Each individual 
case must be studied on its merits. Where 
geometrical accuracy was possible and dis- 
tortion entirely absent, very smooth surfaces 
were desirable ; but in very few cases could 
that be achieved. There was usually one 
distorted member of the pair. Present know- 
ledge suggested that the distorted member 
should be made relatively rough, whilst the 
other should be smooth. The type and 
quality of surface should be determined by 
experiment. He disagreed that the selection 
of the type of finish should be left to 
the planning department. The method of 
machini was of vital importance, and 
should be fixed by the technical department, 
though the planning department could be 
consulted beforehand. 

Mr. G. P. E. Howard, discussing lubrica- 
tion theories, said he did not know of any 
theory suggesting that a smooth reciprocating 
surface should carry a higher load than a 
rough one. Indeed, Mr. Swain’s results were 
not particularly surprising, because the 
oscillating motion had to rely on adsorbed 
oil and boundary lubrication, and it was 
quite possible that a rough surface carried 
more oil into the working area than did a 
smooth one. The purpose to be served by 
the measurement of surface finish was to 
convey the design section’s requirements to 
the manufacturing section. If one attempted 
to put surface finish into factory production, 
one came to the difficulty that micro-inch 
readings meant nothing without specifying 
the method of production ; then the position 
arose where the drawing-office specified the 
manufacturing method, which seemed all 
wrong to him. 


DEFINING SURFACE FINISH 


Dr. A. Cameron, Mr. G. D. S. MacLellan, 
and Mr. J. E. C. Stringer made a joint con- 
tribution in which they referred to the 
possibility of extending the scope of. the 
methods of description of surfaces by defining 
a quantity to take account of the shape and 
frequency of the surface roughnesses. Such 
a quantity might be called the “shape 
factor.” For the purpose of defining such a 
quality, only that part of the profile of the 
surface above the mean line should be con- 
sidered. They suggested that such a quan 
tity was provided by the arithmetic mean 
slope of that part of the profile which was 
above the mean line, considering only the 
numerical magnitude of the slope at any 
point, and not its sign. That convention was 
required because the simple arithmetic mean 
slope would always be zero for sections of the 
profile beginning and ending on the mean line. 
Then, the rounder the surface peaks, the 
smaller ,was the average slope; and the 
more jagged the peaks, the greater the 
average slope. The suggested quantity thus 
gave a quantitative measure of the shape of 
the surface, independent of the height of the 
surface roughnesses. The speakers dis- 
cussed a means of arriving at that shape 








factor, and said that a complete specification 
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of a surface would consist of two numbers, 
i.e., the arithmetic or the r.m.s. roughness 
and the average slope. 

Mr. R. A. P. Misra said it was desired that 
the design should specify what was wanted, 
provided there was a good technical reason 
for it. Surface finish cost something, and 
that cost must be justified. 

Professor Finch, commenting on references 


made to lubrication between surfaces, and 
the importance of the structure of the 
surface, emphasised that one was concerned 
nearly always with boundary lubrication in 
sliding surfaces, and nearly always with the 
conditions of breakdown. Loads tended to 
increase so much that we could never prevent 
boundary lubrication breaking down, and 
our concern was to mitigate the effect. 











The Vibration of Concrete 


By M. DU-PLAT TAYLOR, M. Inst. C.E. 


_ process of vibrating concrete, during 
and immediately after its pouring in the 
moulds, is now so well known, and almost 
universally adopted for reinforced concrete 
‘in such structures as bridges, buildings, grain 
silos, piles, and pipes, that it might be 
thought unnecessary to describe it at the 
present time: Nevertheless, the principles 
underlying the process and the advantages 
accruing therefrom are not so universally 
understood as to render any further descrip- 
tion supererogatory, and there have also been 
numerous recent developments in the process, 
particularly as applied to lean concrete. 

As long ago as 1890 shaking tables were 
introduced for making pre-cast concrete 
slabs, kerbing and similar units, as a substi- 
tute for hand ramming, and these continued 
to be used for many years. Their action was 
merely to utilise the weight of the concrete 
itself for consolidation instead of the weight 
of the rammer, and the true principles and 
effect of vibration were not understood. 

True vibration of concrete originated in the 
experiments of Monsieur Freyssinet in France 
in 1917 and the system then made great pro- 
gress in France and later in Germany, Italy, 
and America. It does not appear to have 
been adopted in the United Kingdom till 
1931 and then only on a small scale. 

Early in 1935, at the suggestion of the 
writer, « sub-committee of the Research 
Committee of the Institution of Civil Engi- 
neers was formed to investigate “the 
deposition of concrete by vibration method.” 
Later this became a Joint Committee of the 
Institution of Civil Engineers and the Insti- 
tution of Structural Engineers. 

The Joint Committee pursued its investi- 
gations and experiments up to the outbreak 
of war, the experiments being carried out at 
the Building Research Station of the Depart- 
ment of Scientific and Industrial Research at 
Garston, near Watford. Two valuable 
interim reports have been issued, one in 
February, 1937, and the other in January, 
1938. These have been published in the 
Journals of the Institution of Civil Engineers, 
and as they are procurable by the public they 
need not be referred to here. It is expected 
that the Joint Committee will continue its 
work after the war and that further reports 
will be issued from time to time. 

These experiments were directed generally 
to finding the best frequency and acceleration 
ot vibrations and time of application, the 
optimum grading of aggregates and water/ 
cement ratio, and the effect of vibration on 
the ultimate crushing strength and bond 
strength of concrete, time for stripping 
moulds and also investigating any other 
effects of vibration on concrete, and 


characteristics of the product. 

The effect of suitable vibration upon con- 
crete is, in the first place, to bring the mortar 
(i.e., cement, sand, and water mixture) into 
a colloidal condition, in which it will pene- 


gate; secondly, to promote a better and 
more condensed arrangement of the particles 
of various sizes in the aggregate so as to 
reduce the voids to a minimum ; and thirdly, 
to force the colloidal mortar into these voids, 


water. 
In some other recent processes the mortar 


colloidal state by churning alone or by 
churning plus the admixture of other sub- 
deposited in the moulds. Though these pro- 


gate itself is absent in them. 


of the concrete, generally resulting in a 

















“* PERVIBRATORS "' 


surplus water coming to the surface and 


stones in the aggregate falling to the bottom 
only mortar. : 
air or electric power. In the case of com- 


rapidly reciprocating shuttle piston, and with 


trically mounted shaft. The 
moderate . thickness, 


the outside of the moulds, to which the 


elasticity, and the best results are obtained 








trate into and fill all the voids in the aggre- 


with steel moulds. 


surface vibrators, 
acquiring increasing importance owing to the 
incidence of road work, which will be referred 
to later. 
vibration to horizontal layers of concrete, 
which should not, for efficient results, exceed 
6in. in thickness. 


For mass concrete, as in gravity type dock 
walls, an apparatus known as a “por. 
vibrator ” is used. This consists of a. eleo. 
trically operated vibrator enclosed jin g 
water-tight steel cylinder (to which it jg 
rigidly attached) and supplied with current 
through a flexible armoured cable. Tl. per. 
vibrators are placed in the bottom of the 
excavation, or space enclosed by moulds, and 
are spaced about 3ft. apart in each direction ; 
4ft. or 5ft. of concrete (usually known as one 
“ lift’) is then deposited over the whole 
area to be concreted and the vibrators are 
started. The depth of the lifts, of course, 
depends upon the height of the wooden or 
steel mould panels employed. In norma] 
practice in the construction of such walis the 
moulds are only 3ft. in height, but the 
adoption’ of pervibration enables deeper 
shutters to be employed. 

The action of the pervibrators is inde. 
pendent of the usual time control, since they 
are so designed as to rise automatically by 


driving out the occluded air and surplus|their buoyancy through the concrete as the 


density of the latter increases consequent 
upon their operation. After some minutes’ 


is mixed separately and brought into a/ working, therefore, the appliances rise to the 


surface and this indicates that the concrete 
below has been thoroughly consolidated. 


stances, and the mortar so prepared is then | Their action is therefore continuous until the 
poured over the dry aggregate previously | surface of the concrete in any lift is reached. 


The shutters can be struck two hours after 


cesses produce a dense concrete, the effect of |the pervibrators have been removed, and 
redistribution and consolidation of the aggre- | after being refixed in readiness for the next 
lift concreting and vibration can be resumed, 

When vibration is applied to concrete the|say, three hours after the lower lift was 
result is in the first instance the consolidation | completed. | 


The third category of vibrators is that of 
and this category is 


These machines apply vertical 


Examples of the increase in compressive 


strength in concrete produced by vibration 
are given below, and in this connection a 
distinction must be 
results obtained in the laboratory (marked L) 
and those obtained, or to be expected, on 
works (marked W). 
considerably lower than the former. 


drawn between the 


The latter are always 


Very high ultimate stresses can be obtained 


with this process by careful attention to the 
grading of the aggregate and the proportion 
of water used. The latter can be reduced to 
shrinkage in bulk of from 10 to 15 per cent.,|a point at which the concrete would not be 
accompanied by the discharge of air from the | susceptible of consolidation without vibra- 
surface in the form of bubbles. The shrinkage|tion. Monsieur Freyssinet obtained a com- 
has to be made good by adding concrete to/| pressive strength of 3560 Ib. per square inch 
bring the surface level to the top of the|at three hours by the use of a combination of 
moulds. Continuing vibration results in the | vibration and steam heating (L). 


In the construction of the reinforced con- 


flowing away. If vibration is continued too} crete bridge at La Roche-Guyon in 1934, 
long it will result in segregation, the larger} Monsieur Boussiron employed vibrated con- 
crete having an ultimate compressive strength 
of the moulds and the upper layers being|of 5700 1b. at fifteen days, and adopted a 
working stress in the design of the bridge of 


Vibration is applied. either by compressed | 1780 lb. (W). 


The strength of well-graded 1 : 2:4 con- 


pressed air the vibrations are produced by a|crete with a water/cement ratio of 0-60 at 
seven days may be taken as 3000 1b. per 
electric power by a motor having an excen-|square inch (L); that of similar concrete 
electrically | vibrated, and with a water/cement ratio of 
driven system prevails in this country.|0-40 at seven days as 5200 Ib. per square 
Vibrating apparatus, in the case of units of |inch (L), representing an increase of ‘73 per 
such as beams orjcent. (L). 
columns, or panel walls in buildings, and pre-| under works conditions has been stated to 
cast units such as piles, is usually applied to| vary from 40 to 46 per cent. (W). 


The actual increase in strength 


Monsieur Quennessen stated some years 


vibrators are clamped. Wooden shutters or|ago that the quantity of cement used could 
moulds have a damping effect upon the|be reduced by 15 per cent. with the same 
vibrations owing to their thickness and/| ultimate strength. 


Unfortunately, design in the past has often 


not been adjusted to conform with the 
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increased strength, with the result that 
unnecessarily strong structures have been 

rovided with a considerable increase in the 
quantity of material used. 

The time of vibration is dependent on the 
wetness of the mix, a longer period being 
required for the drier mixes. Very dry mixes 
with a water/cement ratio of 0-40 require 
operation for five minutes, but a mix with 
water/cement ratio of 0-60 attains its 
maximum strength with less than one minute 
of operation. 

The time for striking moulds may be as 
little as one hour and this greatly accelerates 
construction. In the case of grain silos 
nests of bins 80ft. high have been con- 
structed in a matter of weeks by the use of 
moving shutters. 

The deformation of vibrated concrete 
owing to initial shrinkage and creep are 
much diminished as compared with ordinary 
concrete, and thermal movements are in the 
order of 5-5X10-* per degree Fahrenheit. 
Cracking is therefore much reduced, and in 
the case of roads expansion joints can be 
spaced very much further apart than with 
ordinary concrete or, where the concrete is 
covered with an insulating layer of a 
bituminous nature, suppressed altogether. 

Amongst the matters dealt with by the 
Joint Committee on vibrated concrete was 
an investigation into what is known as 
“lean” concrete. The writer considers the 
name “lean” to be ill-chosen, as it may 
appear to imply weakness, and he suggests 
that the name “ economic concrete ” would 
be a better one.. 

This type of concrete, varying in propor- 
tions from 9 to 1 to 15 to 1, was formerly only 
used for bulk work, such as filling to mono- 
liths or reinforced concrete pontoons for 
quay walls, or filling trenches over drains 
beneath road surfaces. It was not considered 
to have any strength beyond that necessary 
for cohesion. The Committee investigated 
9:1 concrete, and it was found that grading 
had a more marked effect upon strength than 
in the case of richer mixtures, and that the 
minimum water/cement ratio was 0-60. 
The strength at seven days varied from 
2400 Ib. to 3370 lb. per square inch, according 
to time of vibration (L). 

The only figure which the writer has been 
abie to obtain for 9:1 unvibrated concrete 
is 1450 lb. per square inch at twenty-eight 
days (L). It is probable that the strength 
at seven days is in the order of 950 lb. to 
10001b. The strength of vibrated 9:1 
concrete at seven days varies from 2400 lb. 
to 3370 Ib. per square inch (L). 

With a water/cement ratio of 0-60 and 
vibration of a frequency of 3000 per minute 
and acceleration 4 g. for six minutes a com- 
pressive strength of 3100 lb. per square inch 
at seven days was realised (L). 
strength in works conditions should be about 
2200 lb. (W). 

The most advantageous application of lean 
or economic vibrated concrete would appear 
to be for road work. The concrete can be 
mixed, spread, and vibrated by machines 
travelling on rails at the forward rate of 2ft. 
per minute. The thickness usually adopted 
is 6in. and the width of the strip laid 10ft. 
The area laid per minute would thus be 
2-2 square yards. This type of concrete is 
not suitable for a running surface per se, and 
it must be covered with a bituminous carpet, 
which may vary from l4in. to 3in. in thick- 
ness. 

The laying of asphalt is also effected 
by machines running on the same rails as the 
concrete plant and at the same speed. The 
asphalt is, however, laid, spread, and rolled 
whilst hot, and this would appear to indicate 
a considerable time interval between the 
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laying of the vibrated concrete and that of the 
asphalt, to avoid damage to the concrete by 
the superimposing on it of hot material. 

The writer carried out some experiments 
in regard to this question in 1938. It was 
found that if an interval of 14 hours was 
allowed to elapse between the laying of the 
9:1 vibrated concrete and that of the hot 
asphalt, there was little or no deterioration 
in the strength of the concrete. The concrete 
had a compressive strength of 2025 to 





2075 H. per square inch after being subjected 
to this process at an interval of 14 hours (W). 
To comply with this requirement the asphalt 
laying plant must follow the concreting plant 
at an interval of 200ft. to 300ft. 

Even leaner concrete than 9:1 has been 
suggested, going as far as 15:1, but in the 
writer’s view 10: 1 is the limit to which the 
reduction in cement content can safely be 
carried for purposes other than that of mere 


filling. 








Surface Finish Exhibition 


No. I[1—(Continued from page 216, March 16th) 


Diamond Toots 


| ts will have been noticed in the report of the 
discussion on the Symposium of papers on 
Surface Finish that we published last week that 
Mr. Grodzinski stressed the importance of the 
better inspection of tool edges for surface finish. 
In particular, he was thinking in terms of 
diamond tools, which, if properly used, can 
produce surfaces to within $ micro-inch rough- 
ness. Clearly for the testing of such small 
surfaces as are represented by tool edges, tracer 
point instruments are at some disadvantage. 
The Diamond Trading Company, Ltd., there- 
fore showed on its stand examples of micro- 
scopes suitable for examining tool edges, and 
showed photographs of the results obtained 
with such instruments. 


ToMuLInson RECORDERS 


A surface finish recorder designed by Dr. G. A- 
Tomlinson at the N.P.L. was shown by J. E. 
Baty and Co., Ltd., of, 39, Victoria Street, 
This instrument is capable of 


London, S.W.1. 





point H. -As the exploring point rises and falls 
in following the surface unevenness, the needle 
F rolls to and fro, and the recording point H 
moves proportionately to the exploring point, 
but its motion is magnified in the ratio of the 
length of the arm G to the diameter of the 
rolling needle. The point records the cross- 
sectional profile of the surface at this magnifica- 
tion by scribing through a light smoke film on 
glass plate J. All the needles concerned are 
accurately finished by lapping and polishing. 
The frame of the instrument is in two parts B 
and K, connected by a cross strip hinge at L. 
By means of a controlling screw M the forward 
part B can be rotated about L so as to lower or 
raise the exploring point in relation to the 
surface to be tested. The point passes through 
a central slot in the skid N which contacts 
with the surface and provides the reference 
level for the test. The movement along the 
surface is obtained by very slowly rotating the 
screw O. This action imparts a linear motion to 
the back part of the frame K, which is slung by 
two parallel strips P and Q from the block R, 
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FIG. 8-ARRANGEMENT OF ‘‘ TOMLINSON’’ RECORDER—BATY 


recording accurately the micro-profile of internal 
and, external surfaces, including gear teeth and 
external cylindrical surfaces, both in the cir- 
cumferential and axial directions. The record 
of the surface under test is traced by the 
apparatus on a smoked glass plate at a 
magnification of 100 X. This record is then 
viewed or photographed with an optical magni- 
fication of 100 X, giving a total of 10,000 X. 
The principle of the recorder is as follows :— 

A vertical needle A (Fig. 8), at the lower end 
of which is a special diamond point, is con- 
nected to the underside of the aluminium frame 
B by a thin flexible steel strip C. The diamond 
forms the exploring point, which is drawn 
slowly across the surface to be tested. 

Two fixed vertical needles D and E are pressed 
lightly into the end of the frame and between 
these and the floating needle A is a fourth needle 
F in a horizontal position. F has an extremely 
light arm G attached to it carrying the recording 





the only completely stationary part of the instru- 
ment. Rotation of the screw O is effected by 
means of an electric motor through suitable 
reduction gearing. The length of traverse of the 
recorder is approximately fin. Inthe accompany- 
ing engraving—Fig. 9—a transformer unit is 
shown fitted to the device for the motor. In the 
latest design the motor is directly driven from the 
mains. The whole of the recorder and its drive 


| is mounted on a substantial stand comprising a 


base and column. The recording unit is adjust- 
able on the column for height and radial 
position. An. accessory has been designed 
enabling the recorder to be applied to gear teeth 
and external cylindrical surfaces in the cireum- 
ferential position. ~ 

The standard magnification of the recorder 
is 100 X, employing a 0-040in. diameter needle. 
The glass bearing the scribed record is mounted 
in any profile projector on a bracket attachment 
provided, and further enlarged by 100 X, giving 
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a total magnification of 10,000 X (or a scale of 
1 micro-inch=0-010). 

A further instrument designed at the N.P.L. 
and supplied by J. E. Baty and Co., Ltd., is 
suitable for measuring macro-roughness, and 
was described in the Symposium by Mr. C. 
Timms, whose description we here reproduce :— 

The instrument employs a direct mechanical 
method of magnifying the surface undulations 
and records them on a smoked glass plate. The 
mechanical amplification used is about 40 times, 
which is increased to 2000 times when the 























Fic. 9—*‘ TOMLINSON ’’ RECORDER—BATY 


record is examined at the scrven of a projector, 
with optical magnification 50 times. The 
exploring probe consists of a yin. diameter 
steel ball which passes over most of the fine 
surface texture, but picks up thé more coarsely 
pitched undulations. The maximum traverse 
length is about 2in., which is very much longer 
than that used in existing surface finish 
recorders. The instrument is shown in Fig. 10, 
and its mode of operation on a plane surface 


surface, the spindle is therefore displaced 
upwards by the amount it is initially set forward. 

The magnifying movement consists of two 
brass discs E and F (shown in the enlarged 
view), coupled together by three inclined steel 
ligaments G, 0-002in. thick, spaced at 120 deg. 
The lower disc is fixed to the soleplate and the 
spindle is an easy fit in the boss of this disc, 
but is locked in the corresponding boss of the 
upper disc by the set screw D. Any axial 
movement of the spindle must thus be accom- 
panied by a rotational motion which actuates 
the recording point H carrying a scribing needle 
at its free end. For small displacements the 
rotational motion is proportional to the axial, 
and it is easy to obtain a mechanical amplifica- 
tion of about 40 timés at the scribing point. 

To record the surface profile, it is necessary 
to traverse the glass plate in the direction at 
right angles to the movement of the scribing 
needle, by an amount proportional to the 
distance the instrument is moved by hand, over 
the surface. With this object the glass plate 
is carried on a slide J constrained to move on 
two cylindrical guides K and L, It is moved 
along the guides by the rotation of the arm M 
about a pivot O, the drive being by direct 
contact between the arm and a steel pin N in 
the slide, acting against the compression spring 
P. The arm is rotated by means of a fine cord 
Q, which passes through the hole R, and is 
anchored to the surface under test by a brass 
block fixed thereto by wax or Plasticine. With 
this arrangement it is possible to have a traverse 
length up to about 2in., which is reduced to 
about 0-25in. on the record plate. 

The instrument is moved over the surface 
by hand, applying just enough pressure to keep 
the soleplate in close contact. If the traverse 
is required in a true straight line the instrument 
is moved along in contact with a straight-edge 
held on the surface. 

For use on external cylindrical work, the 


| counterweight S is replaced by a steel plate. 


This plate, with the soleplate, forms a 90 deg. V, 
by which the instrument can be located on the 
test piece and moved either circumferentially or 
longitudinally as required. Internal cylindrical 
surfaces can also be inspected if the diameter 
permits the instrument to be inserted. 

The firm also exhibited an example of the 
‘‘Westminster”’ optical projector, which is 
suitable for projecting the smoked glass records 
obtained from the devices described. 


‘SURFACE COMPARATOR ”’ 


Amongst the exhibits of Machine Shop 
Equipment, Ltd., of Allington House, 136-142, 





is as follows :—The exploring probe A is at the 
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lower end of a vertical spindle B, passing with 
clearance through a hole in the flat soleplate C 
on which the instrument rests upon the test 
surface. The soleplate is lZin. square, thus 
providing ample bearing contact area. The 
spindle is adjustable in position vertically by 
releasing the set screw D, and it is set so that 
the tip of the contact point is about 0-002in. 
below the surface of the plate C. This setting 
is easily made with slip gauges or with a thin 
shim of paper. When placed firmly on the 










Victoria Street, London, was the “surface 
comparator,” illustrated 
in Fig. 11. It has been 
developed to provide 
both workshop and in- 
spection departments 
with a fast and reliable 
instrument for the deter- 
mination of surface fin- 
ish. It is not designed for 
quantitative measure- 
ment, but for qualitative 
comparison of a surface 
of unknown finish with 
a known and approved 
OF surface forming a stan- 
dard, or master for the 
job.in hand. The in- 
strument consists of two 
independent microscope 
systems, the optical 
arrangement of which is 
such that, on observing 
through the eyepiece, 
twodistinct half-circular 
fields adjacent to each 
other are seen, one from 
the ‘‘ known ”’ surface, the other from the job 
under inspection. Each microscope has an 
independent focussing system, and the intensity 
of the light illuminating the specimens can be 
independently varied to ensure equal lighting 
conditions. For small parts the instrument is 
fitted with an adjustable spring-loaded work 
table. For larger parts the comparator unit 
can be removed from its base and taken to the 
job. A low-power optical system providing 
40 X magnification has been selected as suffi- 
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ciently powerful. It is the maker’s view that 
higher magnification often brings into view 
surface details which are not of immediate 
interest and may be misleading. But fop 
special requirements interchangeable objevtives 
are available permitting magnification to he 
increased to 100 X and 160 X. For full fielg 
observation the superimposing prism of the 
master microscope can be moved out of the 
way. Low-voltage bulbs are used for illumina. 
tion and the light given out is adjusted by a 
rheostat. Oblique lighting at 45 deg. is used, 
and the clamping is so arranged that cylindrica] 
work automatically presents its machining 
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grooves at right angles to the illumination. 
Parts of other shapes can be moved about to 
obtain the best results. The comparator, the 
makers suggest, should be used either with an 
approved ‘master’? for each individual job, 
or, alternatively, in conjunction with a full 
range of surface standards. 
(To be continued) 








External Fouling of Boilers* 


DEPposits soon accumulate on the gas side 
of boiler heating surfaces and they are now 
one of the chief causes of outage of boilers. This 
has become so serious during the war, with the 
deterioration of fuel and high ratings of the 
boilers, that the Central Electricity Board have 
formed a Boiler Availability Committee, which 
has been investigating the problem for the past 
four years. Quite apart from the blockage of 
gas passages, any deposit. will impair the heat 
transfer through the heating surfaces. At first, 


the reduction in heat absorbed by the hotter - 


surfaces can be made up by increased heat 
absorption in the economiser and air heater, 
but eventually a point is reached when they 
cannot absorb all the extra heat and the chimney 
temperature will rise and the boiler efficiency 
will fall. It is therefore desirable to have some 
extra capacity in the air heater so that the 
quantity of heat it absorbs can be increased 
during the run of the boiler by gradually closing 
the air by-pass. 


The nature and severity of deposits vary 


from boiler to boiler and in the same boiler 
with variations in firing conditions and load. 
For instance, it has already been mentioned 
that our La Mont boiler becomes blocked in the 
evaporator bank and superheater in four to six 
weeks’ running at full load, whereas our latest 
boilers can run five to six months between 





* North-East Coast Institution of Engineers and 
Shipbuilders. Excerpt from a paper entitled “ Some 
Operating Experiences with High-Pressure Land 
Boilers,” by R. Carstairs, P. Hamer, and B. M. Thornton. 
February 23rd. 
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cleanings. The deposits found in the latter 
poilers will be taken as an example (see illus- 
tration). + 

(a) Furnace : (1) Rear Wall.—This is generally 
very clean, and .severe deposits have only 
occurred here on one run when no rear secondary 
air was used, 

(2) Side Walls.—Soon after the boiler goes 
on work the fronts of the side walls become 
covered with deposit. The heat of the furnace 
fluxes the surface of the deposit and it turns 
into a glassy slag, 3in. to 4in. thick, which curls 
out at the edges, as shown in the drawing. 
Between the top of the Bailey walls and the 
evaporation bank there is Ift. of brickwork, 
and the deposit builds out on this to a consider- 
able extent. 

(3) Front Wall.—The deposit in this wall is 
usually the most severe, on the lower part of 
the wall the same slag forms as on the side walls, 
as it runs down it is cooled and blown out by the 
secondary air to form ‘“‘ gargoyles,” which 
seriously impair the effect of the secondary air. 
We have sometimes tried to knock the “ gar- 
goyles ” off while the boiler remained at work, 
but this is no simple job. The deposit on the 
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gated. Several theories have been advanced 
to explain the formation of the deposit, but, 
so far as the authors are aware, there is as yet 
no generally accepted explanation. 

(2) Top.—At this point there is only a white 
or brownish dust, which becomes compacted 
between the tubes vertically and forms peaks 
on top of the tubes. 

(d) Economiser.—The deposits in this portion 
of the boiler have been well described in a paper 
by Rylands and Jenkinson in an Institute of 
Fuel Bulletin, August, 1944. The deposit is 
up to fin. thick, very hard and difficult to 
remove, and there are usually stubby spikes 
facing into the gas flow. 

(e) Air Heater.—The blocking of air heaters 
has been dealt with already. 


Causes oF Deposits 
(a) Design.—The cleanliness of a boiler is a 
matter largely of design. The chief factors are : 
(1) Size of Furnace.—The furnace must be 
large enough to allow the particles of ash and 
carbon in the gases to cool below their fusion 
point before they reach the boiler tubes. This 
means that the furnace rating must be kept low. 
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boilers are comparatively free from deposits in 
the superheater and economiser suggests that 
the method of combustion plays a large part 
in the formation of deposits, and attempts have 
been made to approach pulverised fuel con- 
ditions in stoker-fired boilers by burning off the 
fuel as soon as possible after it has ignited, in 
this way reducing to a minimum the bed of red- 
hot coke, where, it is thought, the binding 
cement is formed. Very promising results have 
been reported. 

(3) Additions of Chemicals.—Finely divided 
lime was added to the secondary air on our La 
Mont boiler in an attempt to reduce the deposits. ° 
Those in the economiser and air heater were 
reduced, but in the evaporation banks and 
superheater the lime acted as a flux and 
deposits were increased. 


REMOVAL OF DEPOSITS 


(a) Soot Blowing.—The normal method of 
removing deposits is by soot blowers; these 
are usually of two types :—(1) Single-nozzle 
retractable blowers in the hot zones; (2) multi- 
nozzle rotating blowers in the cooler zones. 

In the boilers discussed above both types are 
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brickwork at the top of this wall is usually 
heavy, especially in the corners. 

(b) Evaporation Bank: (1) Underside.—The 
deposit here is usually in the form of agglo- 
merated particles, which were obviously sticky 
when the deposit was formed. The deposit 
hangs in ‘* beards ”’ from the tubes towards the 
front of the boiler, the tubes towards the rear 
are usually clean and covered by a thin white 
deposit. On one occasion when high loads had 
been carried with insufficient secondary air, 
about 60 per cent. of the underside of the 
evaporator bank became completely slagged 
over and the underside of the deposit was 
fluxed into a smooth glassy slag by-the flames 
as they were forced toward the rear of the boiler. 

(2) Z'op.—There is usually little or no deposit 
here. 

(ce) Superheater: (1) Underside.—Originally 
the only deposit was in the form of very hard 
brown lumps scattered sparsely over the tubes 
like lichen, but latterly the deposits have been 
rather heavier and consist of very small particles 
held together by some sort of cement to form 
“beards ’’ which branch out from the tubes 
until they meet and block the gas passages. 
It is this form of deposit which has increased so 
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AND SITUATION OF DEPOSITS ON BOILER SURFACES 


(2) Shape of Furnaces.—The furnace should 
be shaped so that the rich gases from the front 
of the grate are mixed with the gases containing 
oxygen from the rear of the grate by means of 
arches, and the flow of gases in a boiler with a 
water-cooled fu-nace should allow the whole 
volume and heat-absorbing surfaces of the wall 
area to be uve d effectively. 

(3) Secondury Air.—The use of front and rear 
secondary air is definitely an advantage and 
permits the combustion zone to be kept low in 
the furnace and the maximum turbulence to be 
obtained. It is better to have several high- 
pressure, small-diameter jets than a few large- 
diameter jets. 

(4) Slag Screen.—The first few rows of tubes 
in the evaporation bank should be more widely 
spaced than the others. The gases and particles 
of dust will be cooled in passing through these 
rows. The deposit will be most likely to form 
in the first few rows and the wide spacing will 
reduce the tendency to bridge over or “ birds’ 
nest.” 

(6) Operation: (1) Secondary Air.—The 
secondary air should be adjusted so that the 
flame is kept out of the evaporator bank. The 
trouble with slagging over, mentioned above, 





much during the war and which the Boiler 
Availability Committee has chiefly investi- 





was caused by inattention to this point. 





(2) Firing—The fact that pulverised fuel 





used and are supplied with steam at 450 1b. 
per square inch in the furnace and superheater 
zones and 170]lb. per square inch steam in 
the economiser. 

Various methods of operation have been tried 
and at present the two blowers under the front 
of the evaporation bank are operated three 
times per day. Those at the back of the furnace 
under the superheater and on the air heater 
once per day, and on the economiser once per 
week. The scale on the economiser is so hard 
that it is not considered that a soot blower 
could remove it, but there is also a little soft 
deposit which could be removed by the weekly 
blowing. The superheater blowers only appear 
to maintain a clear area in their immediate 
vicinity aud we would like to operate them 
more frequently, but are not sure that the 
erosion of the. superheater tubes has yet been 
overcome. This has been severe and peculiar. 
The bottom tube is evenly eroded, but those 
above it have had a groove formed in them due 
to the steam richochetting off the other tubes ; 
this probably took place during a period when 
the gases contained a large amount of grit due 
to the use of a certain type of South Wales fuel. 

Automatic soot blowing is now being installed 
on large boilers, but the authors have no 
experience of its operation. 
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(6) Hand Lancing.—The deposits break off 
very readily if knocked mechanically. To do 
this an air-cooled lance is used and slagging 
ports are provided beside the tubes. This 
method is used extensively on our intermediate- 
pressure boilers, but the only high-pressure 
boiler where it has become necessary is the 
La Mont. It is a hot, tedious, and sometimes 
dangerous job, and should be avoided where 
possible. 

(c) Water Lancing.— Water lancing has been 
extensively adopted to remove superheater 
deposits and has been found very effective. 
Many boiler operators feel that it goes against 
the grain to inject water into the flue gases, but 
no ill effects have been reported either on the 
tubes, which are water lanced, or the lower 
temperature heating surfaces, so long as the 
water is kept off tube expansions and _ brick- 
work and the air heater is by-passed in the air 
side to raise the flue gas temperature while the 
lancing is being carried out. The method is to 
soak a series of strips across the superheater 
and then to allow these to dry off while the 
intervening strips are soaked ; after a couple of 
soakings and dryings the deposits usually crack 
off. 

Water lancing has also been tried in the 
evaporator bank. It has been very effective in 
removing loosely agglomerated deposits, but 
once the deposits have become firmly stablished 
they cannot be removed even by prolonged 
soaking and drying, since the cooling effect 
does not seem able to penetrate to the core, for 
it is the contraction of the deposit next to the 
tube that causes it to crack off. : 

(d) Turkish Bath—When a boiler goes out, 
it has been found that the deposits can be much 
more easily removed if the heating surfaces 
are given a steam bath. We have tried this on 
our economisers. As much deposit as possible 
is removed by mechaincal means and then 
steam is passed into the bottom of the econo- 
miser outside the tubes for about eight hours, 
after which the remainder of the scale can be 
washed off. 

In some plants the whole boiler is given a 
steam bath by passing steam into the furnace 
and cracking the outlet damper. Good results 
with no corrosion of the air heater are reported, 
but we have not gone as far as this yet. 

(4) Automatic Control.—Our experiences with- 
automatic control of boilers has been limited to 
pressure controllers. The impulse is taken from 
the high-pressure steam main and is used to 
operate all the intermediate-pressure fan and 
stoker motor rheostats, the relation between 
their speeds can be adjusted by means of clutches 
to meet varying conditions and the load can be 
divided between the working boilers in any 
desired proportion. There is an individual 
control on each boiler to maintain a steady 
pressure in the combustion chamber. The 
control maintains a very steady pressure when 
conditions are within its range, but it has an 
adverse effect on the efficiency and power con- 
sumption of the boiler, since the alteration in 
stoker speed is much slower in taking effect 
than the alteration in fan ‘speed and an increase 
in load usually means a drop in CO, and vice 
versd. 








British Aircraft Types 





In a statement before the opening of the 
Empire-African Air Conference at Cape Town, 
on March 20th, Lord Swinton, Minister of Civil 
Aviation, said that Britain was constructing 
110-ton aircraft to carry 100 passengers for her 
transatlantic air services. With regard to the 
England to South Africa air services and the 
rest of the Dominions, Lord Swinton expressed 
the view that aircraft not much heavier than 
45 tons—little bigger than the present “‘ Yorks ” 
and ‘‘ Tudors”’—would be employed, and he 
said that the principal aerodromes of South 
Africa and the other Dominions should be 
designed to handle aircraft up to that tonnage. 
In the air services between South Africa and the 
United Kingdom, the Union-Castle and certain 
other lines would be admitted as junior partners 


Far Eastern, and other air routes. In operating 
these services the shipowners’ share would not 
be more than about 25 per cent., and for their 
flying activities they would form subsidiary 
companies with directors appointed by the 
British Minister of Civil Aviation. 








Institution of Naval Architects 


THE annual business meeting of the Institu- 
tion of Naval Architects was held in the Library 
of the Society of Arts, John Adam Street, 
Adelphi, W.C.2, at noon on Wednesday, 
March 21st, with the President, Lord Chatfield, 
in the chair. The report of the Council was duly 
presented. It shows that the numbers on the 
roll of membership as at December 31st mark 
an increase in all grades of membership. The 
Council has elected Professor G. W. Hovgaard 
an Honorary Member in recognition of the 
services he has rendered to the advancement of 
the science of naval architecture. The audited 
accounts of the Institution show a satisfactory 
financial position. It will be recalled that in 
1936 the Council set up a committee to deal 
with the education, training, and employment 
of youths and apprentices for the executive 
grades of shipbuilding industry. It reported 
in 1939, but owing to the war its recommenda- 
tions were not implemented. The Council has 
again set up an Education Committee for the 
purpose of considering the subject of educa- 
tion for naval architecture and shipbuilding 
generally. The members of this new Committee 
are :—Sir Amos Ayre, Mr. W. T. Butterwick, 
Mr. Charles Connell, Sir Maurice Denny, Sir 
Stanley V. Goodall, Mr. J. M. McNeill, Professor 
A. M. Robb, Mr. R. B. Shepheard, and Dr. 
F. H. Todd. The Policy Committee set up 
last year has considered several suggestions 
submitted by the members and made a 
number of recommendations to the Council, 
the majority of which have been adopted. 
During the year awards of National Certi- 
ficates in Naval Architecture have been 
made as follows :—England and Wales, 14 
Higher and 47 Ordinary, and Scotland, 16 
Higher and 16 Ordinary, making a total of 67, 
more than double last year’s figure. A scheme 
for giving lectures or talks on the practical side 
of naval architecture by senior naval architects 
to members of university engineering societies 
is being formulated, and members who are 
willing to give lectures or talks are invited to 
send in their names to the Secretary. Owing to 
the long illness and recent death of Mr. G. V. 
Boys, the Council has invited applications for 
the secretaryship of the Institution. Mr. R. W. 
Dana, M.A., former secretary, has kindly offered 
to assist the Institution with the arrangements 
for the Spring Meetings of 1945. Besides the 
general financial statement, brief particulars are 
given of the work, for the support of whi¢h the 
principal contributions have been made. These 
include the Tank Research Fund of the William 
Froude Laboratory, the Welding Research 
Council of the Institute of Welding, and the 
British Electrical and Allied Industries Research 
Association. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each epecifi- 
cation is 2s. 3d. post free, unless otherwise stated. 


GALVANISED SOLID STEEL WIRE FOR 
SIGNALLING PURPOSES 


No. 163, Part 2—1945. This revised specifica- 
tion replaces the previous 1936 edition and is com- 
plementary to B.S. 163, Part 1—1943 and follows 
in the main its provisions and stipulations. Like 
Part 1, the elongations specified are maximum, not. 
minimum, and a reverse bend test is substituted for 
the previous torsion test. For the purpose required 
a relatively high limit of proportionality is desirable 
with no significant elongation until the wire is 
stressed to near its breaking limit. The reason for 
specifying a maximum elongation is to ensure that 
the wire is ‘‘ hard drawn ”’ and to exclude “‘ annealed 











with British Overseas Airways, and the same 
policy would be adopted for the transatlantic, 


inspection procedure as to the selection of tegt 
samples has been modified to ensure that such 
samples are better representative of the bulk. 
Price 2s. post free. 


SEMI-ROTARY PUMPS 


No. 1208—1945. This new specification covers 
six sizes of semi-rotary. pumps, hand operated, 
double-acting, for water. While such pumps are 
manufactured up to 3in. inlet and outlet and algo 
quadruple-acting, this specification is limited to 
double-acting pumps from }in. to lin. inlet and 
outlet. It has not been found practicable to 
standardise the internal mechanism of such pumps 
on a dimensional interchangeable basis, but the 
standardisation of external dimensions allows 
installation and replacement of a pump of a given 
size by another of similar size irrespective of make, 
It has not been found practicable at present to 
standardise such pumps for fluids other than water, 
The specification prescribes materials, workman. 
ship, and performance; the latter based on five 
minutes’ continuous operation by normal adults of 
average physique without undue fatigue and thus 
affords a guidé to the correct selection of a pump 
for known conditions. Makers will not be in a 
position to supply pumps to this specification for a 
period of three months from its date of publication, 
Price 2s. post free. 


HOOKS FOR CRANES, CHAINS, AND 
SLINGS 





No. 482—1945. This specification, first issued in 
1936, has been revised. It deals with three types of 
shank hooks and five types of eye hooks of trape. 
zoidal and circular cross section. The previous 
edition has been extended by the inclusion of a new 
range of trapezoidal eye hooks suitable for the 
thimbles of wire rope. Additional figures and 
tables are also included for trapezoidal and circular 
section hooks with eyes suitable for shackle pins. 
Trapezoidal shank hooks are now limited to a 
maximum working load of 50 tons. . Wrought iron 
of “* Special Grade ”’ is now permissible as an alter- 
native to best Yorks iron for wrought iron hooks. 
Price 2s. post free. 


SYNTHETIC RESIN ADHESIVES FOR WOOD 


Nos. 1203 and 1204. Of these two new specifica- 
tions, the first, B.S. 1203, provides the methods of 
test and technical details of synthetic resin 
adhesives of the phenolic and aminoplastic types 
intended for the manufacture of flat or curved 
plywood. Details are given of close contact 
adhesives for use hot or cold in liquid, powder, or 
film form. B.S. 1204, Cold-Setting Synthetic 
Resin Adhesives for Constructional Work in Wood, 
provides for adhesives of the phenolic and amino- 
plastic types intended for the manufacture of wooden 
structures or assemblies. Particulars are given of 
close-contact and gap-filling adhesives in liquid and 
powder form. The two specifications are combined 
in one cover, price 2s. post free. 








AUSTRALIAN RAILWAYS AND WATER SUPPLIES.— 
The Report on Railway Operations in the Common- 
wealth of Australia for the year 1943-44 shows that 
progress has been made in connection with improved 
water supplies for locomotive operation. It is 
pointed out that on the North Australia Railway 
water supplies for locomotive purposes are ample 
and quality uniformly good, and the development of 
existing supplies and installation of improved 
storage and pumping facilities was therefore all 
that was necessary. This was a comparatively 
easy task compared with that which existed on the 
Trans-Australian and Central Australia Railways 
where the maintenance of water supplies has always 
been difficult and where the quality of the water 
available has always been bad. Both these railways 
run through low rainfall areas and, apart from 
reservoirs, which are filled for only a portion of the 
year, no surface water is available. The lack of 
surface waters has always meant that a great portion 
of the locomotive feed water supplies must be drawn 
from bores and wells. The water from these sources 
is of a quality generally unsuitable for use in loco- 
motive boilers, and its use in an untreated state 
results in serious damage to boilers from corrosion 
and scale. For many years it has been necessary for 
water obtained from these sources to be specially 
treated in order to eliminate the more deleterious 
components such as salts. The development of 
water supplies to meet the increased consumption 
necessitated an extensive boring programme. 
Geologists were co-opted to indicate suitable sites, 
and bores were sunk at the selected locations. Some 
of the new bores on the Central Australia Railway 
struck artesian supplies of good-quality water that 
flowed with sufficient pressure to fill overhead tanks 


ing, the installation of pumps was necessary, 4° 





finished ” wire. It is also now stipulated that the 
manufacturer shall test each coil of wire, and the 


was also the provision of additional treatment 
plants to render the water fit for locomotive use. 


without recourse to pumping, but, generally speak- . 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.0.t. 
Export quotations are f.o.b. steamer 


The prices quoted herein relate to bulk quantities. 


Export Trade with the U.S.A. 


At the beginning of this week there was 
issued a Review of Commercial Conditions in the 
United States of America as at December, 1944. 
It is the first of a series, covering twenty-six 
countries, Which is being prepared by the Depart- 
ment of Overseas Trade, in collaboration with its 
overseas Officers, to assist firms in this country 
with their post-war export plans. These reviews 
deal with commercial conditions in the various 
countries before the war, with particular reference 
to trade with the United Kingdom, wartime changes 
in their economy and external trade, and the oppor- 
tunities they offer for United Kingdom goods. The 
reviews give, in fact, a concise account of develop- 
ments in each market since the outbreak of the war, 
and should prove of considerable value to exporters 
now engaged in the preparation of post-war plans. 
The present review contains a section giving 
statistics of pre-war imports to the United States of 
America from the United Kingdom, and in another 

rt deals with the U.S.A. as a post-war market for 
United Kingdom goods. It expresses the belief 
that there will be an increase in the value of United 
Kingdom exports to the U.S.A., roughly propor- 
tionate to the expected rise in the levels of con- 
sumption in the U.S.A., but that any increase 
beyond this will have to depend upon other factors. 
It is doubtful whether, by relying solely upon hope 
of an expansion that will keep step with increased 
national income in the U.S.A., United Kingdom 
exports could achieve the accepted target of a 
50 per cent. increase above the pre-war export level. 
Mention is made in the review of the competitive 
advantage enjoyed by American manufacturers 
over their United Kingdom competitors by reason 
of their attention to industrial research. Whilst it 
is perhaps true that as many fundamental scientific 
discoveries are made in the United Kingdom as in 
the U.S.A., it is indisputable that the elaboration 
and commercial application of basic inventions and 
development are carried on far more intensively in 
the U.S.A. As one factor contributing to the expan- 
sion of United Kingdom exports, not only to the 
United States but to all markets, the importance of 
more intensive industrial research in the United 
Kingdom cannot be sufficiently emphasised. The 
review adds that it is of particular importance in 
relation to the U.S.A. markets precisely because the 
possibilities of expansion of the United Kingdom’s 
traditional exports are limited, even if such possi- 
bilities are fully exploited. It therefore seems 
essential to develop a new range of exports, based 
probably upon recent inventions, in order to tap 
new areas of potential sales. The review is published 
by H.M. Stationery Office, price 6d. 


The Pig Iron Market 


It is not likely that the recent advances 
in the prices of pig iron will affect the demand in 
any way. Outputs of all grades of pig iron are 
maintained on a scale that covers present require- 
ments, without there being any margin which 
permits the accumulation of stocks. The position 
with regard to hematite does not alter, and the 
Control is very careful over the allocations made of 
this description. Refined pig iron, used in some 
eases as a substitute for hematite, appears to be 
rather more readily available. There has not been 
much increase ‘in the output of high-phosphorus 
pig iron, larger quantities of which have lately 
been required by the light castings industry. The 
production of light castings, mainly for building and 
domestic purposes, has increased over the last few 
months, although so far it cannot be said that the 
expansion has been considerable. The shortage of 
labour, as well as restricted allocations of high- 
phosphorus iron, is a factor which affects further 
development. In the general engineering and 
jobbing foundries, rather busier conditions may be 
noted, though, here again, no outstanding develop- 
ment has taken place. Castings required for war 
purposes are providing a fair amount of work, and 
low and medium phosphorus pig irons are being 
absorbed in good quantities. The heavy electrical 
engineering firms and makers of machine tools are 
fairly active, and their pig iron requirements pro- 
vide some useful transactions. It seems likely that 
the textile machinery industry will soon require 
increasing tonnages of pig iron. The change- 
over in this industry to normal production is likely 
to be gradual, but its reorganisation plans are being 
put into effect and expanding order books will 
bring increased activity. In the market for ferro- 
alloys, current business is on a good scale. The 


demand for most alloys appears to be maintained. 
Alloys used in the production of the more expensive 
kinds of steel are perhaps the prominent feature of 
the market. 





Scotland and the North 

Conditions in the Scottish iron and steel 
trades continue to be rather uneven, with several 
departments now working at a lower rate than they 
were a year ago. Immense quantities of iron and 
steel have been produced for war purposes during the 
last few years, and although the need for some 
descriptions is now less pressing, the industry still 
remains ready to meet any demand that might arise. 
At the same time, post-war requirements are 
receiving careful thought, and work upon them will 
proceed as and when it is considered prudent to 
relax controls. Just recently the problem of fuel 
supplies has had some effect upon outputs; but 
generally it may be said that production is main- 
tained on a scale adequate to the present demand. 
The sheet departments are the busiest in the 
industry, and have an accumulation of orders for 
sheets of light gauges. It appears that business now 
being placed will be carried over to Period III. The 
demand for galvanised sheets is active, but labour 
shortage restricts the outputs of the galvanising 
departments. The heavy mills of the sheetmakers 
are not, at present, very busy. The shortage of 
plate orders is still in evidence, and is mainly attri- 
butable to the smaller demand being made by the 
shipyards. There are not many indications of an 
early improvement in the request for shipbuilding 
material. Locomotive builders and makers of 
power plant, however, make a fairly regular demand 
for useful tonnages of plates. The re-rolling mills are 
not overloaded with work. Existing contracts are 
being completed, but new business is irregular. 
The demand for small bars and sections is not more 
than moderate, and the present requirements of the 
rivet, bolt, and nut makers are easily fulfilled, 
Business in colliery material is good, and there is 
also a steady demand from the railways for per- 
manent way material. The tube works are quite 
actively employed and call for good quantities of 
tube strip and bars. Trade is moderately good in 
the Lancashire iron and steel industry, although 
there has been no great expansion of business in the 
last few weeks. Some good tonnages of forging 
blooms and billets are being absorbed, and there is a 
regular business in wire rods and billets. Trans- 
actions in special alloy steel are rather small. Mild 
steel bars have a steady demand, and business is 
active in bright drawing bars. The plate mills are 
finding improved employment in requests from 
heavy electrical engineering firms. Business in 
black sheets remains steady. The iron and steel- 
works on the North-West Coast keep up a good rate 
of employment. There is a ’strong demand for some 
steel products. 


The North-East Coast and Yorkshire 

Business in some sections of the North- 
East Coast iron and steel industry has become 
rather more active in the last few weeks. Although 
actual war requirements are smaller than they were 
a few months ago, it is considered essential to keep 
plant ready to meet any contingency that might 
arise, but undoubtedly preparations for turning over 
to civilian production are being completed. So far, 
there has been little resumption of export business, 
but an extension of such business is anticipated 
when reconstruction programmes can be put in 
hand. With regard to presént operations, the 
demand for semis by the re-rollers is causing some 
concern. Big tonnages of billets and sheet bars are 
needed to enable the re-rolling mills to fulfil their 
commitments, and quantities of defectives as well 
as primes are being absorbed. It is believed that 
there are some reserves of imported material, but 
naturally the Control is not anxious to distribute 
these, except in cases of urgency, and users must 
now rely mainly on home sources of supply. Orders 
in hand for small bars, flats, and rounds keep the 
light mills well occupied, and there is a fair amount 
of business being placed for the second period. 
The rail mills are actively employed, and plant 
producing colliery material is also busy. As in 
other districts, there is a brisk demand for black 
sheets of light gauges, and new orders are only 
taken for extended delivery. Business already 
placed will, in some’ instances, have to be carried 
over to Period III. The output of galvanised 
sheets does not show much increase. In the plate 
departments a fair amount of work results from 
the requests of locomotive builders and boiler- 
making firms, but so far there is little expansion in 
the demand for shipbuilding plates. Some improve- 
ment may be seen in the demand for special and 
alloy steels. In the Yorkshire iron and steel 
industry a fair rate of activity prevails, but with 
a declining demand for war materials, little diffi- 
culty is experienced in meeting current needs. The 
basic steel makers have a good volume of business 
in hand, and there is also a sustained demand for 


acid-carbon steel, which keeps the plants working 
atamoderaterate. There isnochangein the market 
for alloy steels, and preference continues to be 
shown for the less expensive qualities. Recent 
reports indicate that inquiries from overseas for 
various steel products continue to be made, and 
that works will be able to pursue these more actively 
as soon as controls can be relaxed sufficiently. 
Agricultural implement makers are busy, and there 
is a good deal of activity amongst the makers of 
iron and steelworks and power station equipment. 
In the Sheffield district the cutlery industry is 
taking up more steel, but the shortage of labour 
prevents any big expansion of business at present. 


_ The Midlands and South Wales 


During the present period the Midlands 
iron and steelworks have maintained a moderate 
rate of employment, but business generally has not 
shown any outstanding characteristics. Conditions 
continue to be variable, as the demand in some 
sections of the industry has declined, whilst in others 
pressure for big outputs has been more marked. 
Most departments, however, could now deal with a 
bigger volume of business to follow completed 
Government contracts. The re-rolling mills have 
a fair amount of work in hand, and keep up a good 
production of small bars, strip, and other descrip- 
tions. There is some anxiety over the supply of 
semis. The plate mills are not receiving many new 
orders, and the present demand from the ship- 
building industry. is on a small scale, when com- 
pared with the tonnages of shipbuilding plates 
absorbed in the earlier years of the war. There is 
no slackening in the demand for sheets, however, 
and producers are fully booked for several months 
ahead. Regular transactions continue to take 
place in steel required for colliery maintenance, 
but there is no expansion of business in heavy struc- 
tural material. The market for special steels is not 
very brisk. The finished iron industry does not 
show any important change. There is a demand 
for best bars which keeps producers fairly well 
occupied. Crown bars are in moderate request, 
and for bars of Nos. 3 and 4 quality there is a 
demand sufficient to ensure a good rate of produc- 
tion for some time. In the South Wales steel 
industry the most insistent demand is for semi- 
finished products. In other sections of the industry 
trading conditions have lately become less brisk. 
Large tonnages of soft and other steel billets are 
readily absorbed by re-rollers, and there is also an 
active request for steel sheet and tinplate bars. 
Sheet makers are well provided with orders for 
black sheets, but producers of heavy plates are not 
at present very well employed. Light and medium 
plates and sections are, however, being called for in 
good quantities. The tinplate market has revealed 
no special features. Business has continued on a 
fairly active scale, and home users have been anxious 
to cover their needs for the second period. Makers 
are now well booked for the next three months. 
In the export market for tinplates business has 
recently shown some improvement. 


Tron and Steel Scrap 
The demand for good-quality iron and 
steel scrap has been maintained, and in nearly all 
districts active trading conditions may be noted. 
Deliveries of the grades inquired for by the steel- 


works continue on as good a scale as possible, 


although supplies of some descriptions are on the 
short side. The keen request for heavy mild steel 
scrap has persisted for some time now, and large 
tonnages, in furnace sizes, or cut to foundry sizes, 
are disposed of easily. Business in bundled steel 
scrap and hydraulically compressed steel shearings 
is regular, and in most districts the available pro- 
duction is being absorbed. Only moderate trans- 
actions are being made in, mild steel turnings, the 
heavy and chipped varieties being chiefly in request. 
Short heavy steel scrap for cupola purposes is an 
active feature of the Birmingham market, and 
considerable quantities are being taken up. Busi- 
ness in acid-carbon steel scrap is dull. There has 
recently been an increasing demand for mixed 
wrought iron and steel scrap, and good-quality 
heavy material of this description is now in brisk 
request in most areas. There is less readiness to 
accept the lighter grades of mixed wrought scrap. 
Further improvement may also be noted in com- 
pressed basic bundles, and larger tonnages appear 
to be passing into consumption. Brisk business is 
being transacted in cast iron scrap, and there is a 
scarcity of heavy material. Heavy cast iron in 
large pieces and in furnace sizes is disposed of easily, 
but as only small quantities of light cast iron scrap 
are available, there is little business in this descrip- 
tion. The demand for good-quality cast iron 





machinery scrap remains strong. 





242 


THE ENGINEER 


MARCH 23, 1945 








Notes and 





Rail and Road 


THe Late Sir Greorce GODFREY.—We record 
with regret the death on March 18th of. Sir George 
Godfrey, chairman of the Bengal-Nagpur Railway 
Company and of Foster, Yates and Thom, Ltd. He 
was born in 1871, was educated at Harrow and 
Trinity College, Cambridge, and was appointed as 
civil engineer to the Bengal-Nagpur Railway in 
1895. Sir George also served as Coal Controller for 
India from 1917 to 1919, and as a member of the 
Howrah Bridge Committee. He was an associate 
member of the Institution of Civil Engineers. 


Roxie Stock in Inp1a.—In a recent broadcast 
dealing with Indian railway matters, Sir Edward 
Benthall, Member for War Transport, said that to 
meet the increased requirements of railway trans- 
port caused by the war, an extension of line capa- 
city on many of the key sections had taken place 
by doubling and quadrupling lines and adding loops 
and sidings of various descriptions. He added that 
it was hoped to have put into service by the end of 
March, 1945, some 420 new broad-gauge and 530 new 
metre-gauge locomotives, and the continuous flow 
of broad-gauge locomotives from overseas should 
steadily ease the position thereafter. By the same 
date it was hoped to have put into operation about 
24,000 new metre-gauge wagons. As regards the 
broad-gauge wagons, however, out of some 38,000 
wagons for which orders had been placed since the 
beginning of the war, only some 12,000 odd would 
have been received by March, 1945, so that there 
would not be any adequate alleviation on the broad- 
gauge system until the latter part of 1945. 


Air and Water 


Tae Liresoat SERVICE.—During 1944 lifeboats 
of the Royal National Lifeboat Institution rescued 
714 lives and helped to save 50 boats, ships, and 
aircraft from destruction. There were 455 launches 
of lifeboats to the rescues and well over one-third 
were to aeroplanes. 

INSTITUTION OF NavaL ARCHITECTS.—Meetings 
of the Institution of Naval Architects will be held 
at the Institution of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1, on Tuesday, Wednesday, 
and Thursday, April 17th, 18th, and 19th. On the 
first day the meetings will take place at 10.30 a.m. 
and 4 p.m., and on the other two days at 2.30 p.m. 
and 4.30 p.m. A luncheon will be held at the 
Connaught Rooms on Tuesday, April 17th, at 
l p.m. At the morning meeting on April 17th the 
President, Admiral of the Fleet Lord Chatfield, will 
address the Institution, and a paper on ‘‘ Merchant 
Shipbuilding During the War ” will be presented by 
Sir Amos L. Ayre. At the evening meeting papers 
will be read by Mr. E. H. Watts on “‘ Crews’ Accom- 
modation in Tramp Ships,’”’ and by Mr. A. J. Sims 
on “ The Habitability of Naval Ships under War- 
time Conditions.” At the afternoon meeting on 
April 18th the following papers will be presented :— 
‘**Some Cases of Failure of Deck Plating Due to 
Stranding,” by Mr. W. Thomson ; ‘‘ Some Notes on 
Ships’ Structural Members,” by Mr. W. I. Hay; 
and ‘“‘ Notes on Deflected Plating in Compression 
and Tension,” by Mr. J. M. Murray; and at the 
evening meeting papers will be read by Professor 
T. H. Havelock on ‘‘ Notes on the Theory of 
Heaving and Pitching,” and by Mr. J. F. Allan on 
“The Stabilisation of Ships by Activated Fins.” 
On April 19th, at the afternoon meeting, papers 
will be presented by Mr. T. C. Tobin on “ The 
Dynamics of Launching,” and by Mr. E. O. Stephens 
on “ Thames (Dumb) Barges.” The papers to be 
read at the evening meeting are :—‘‘ On Singing 
Propellers,” by Dr. G. Hughes ; and “‘ The Concept 
of Pitch,”” by Mr. V. D. Naylor. 


Miscellanea 


Swiss Inpustries Fam.—The Swiss Industries 
Fair is to be held at Basle from April 14th to 24th. 
The exhibition halls and grounds cover approxi- 


mately 50,000 square metres, and sections of the Saturday, March 24th.—BreminGuam Brancn: James 


Fair will be devoted to machinery of various kinds, 
up-to-date constructional materials and methods, 
in addition to textiles, watches, chemical, and 
pharmaceutical products. 

InDIAN TRAINING ScHEME.—The eleventh con- 
tingent of Indians brought to this country under the 
Indian training scheme have now completed their 
training and are shortly to return to India. This 
party of seventy-eight men arrived in England on 
July 7th, 1944, and after a period of acclimatisation 
spent in an Indian hostel at a Government Training 
Centre were placed in carefully selected industrial 


Monday, March 26th.—SHEFFIELD 


Friday, April 6th—ScorrisH Brannon: The University, 


Memoranda 


production methods with the latest type of equip- 
ment and labour organisation and shop floor 
management. On their return to India it is antici- 
pated that they will obtain supervisory positions. 


SWEDEN’s CEMENT AND CONCRETE INSTITUTE.— 
During the war many new institutions for tech- 
nical and scientific research have been established in 
Sweden. Besides the fairly large-sized laboratories 
which various Swedish forest-product and steel 
industries have erected at their own plants, there 
has grown up a “ City of Science”’ in the neigh- 
bourhood of the University of Technology in 
Stockholm. Most of these institutions have been 
founded with the joint financial support of the 
Government and Swedish ‘industry. The latest 
addition is a new Cement and Concrete Institute, 
which is the first of its kind in Sweden to specialise 
in research about cement and concrete constructions. 
It is equipped with up-to-date laboratories and 
workshops, as well as a central mixing plant for 
the preparation of concrete. Moreover, there is a 
large casting hall, and a number of rooms where 
the concrete can be kept at a constant temperature 
and degree of humidity. Facilities are also pro- 
vided for outdoor casting. 


Personal and Business 


Mr. R. E. Forpxam, M.I. Mech. E., has been 
elected a director of Lightalloys, Ltd. 


Sm Freperick Stewart has been appointed a 
director of William Baird and Co., Ltd. 


Captain A. R. S. Nurtine has been appointed 
chairman of the Consolidated Signal Company, Ltd. 


THe GREAT WESTERN RatLway COMPANY 
announces that Viscount Portal has become 
chairman in succession to Sir Charles Hambro. 


Mr. D. S. ALEXANDER, until recently Regional 
Coal Officer for Scotland, has taken up the appoint- 
ment of education officer with Hayward-Tyler and 
Co., Ltd., of Luton. 


SPECIALLOID Lrp. announces that it has taken 
new premises for the establishment of a Central 
London office and warehouse at 140-142, Great 
Portland Street, W.1. 


Kerru Biackman, Ltd., informs us that, conse- 
quent upon the death of Mr. George Keith, the 
directors have appointed Mr. M. Burningham to be 
chairman and managing director, Mr. A. L. Ayton 
to be secretary, and Mr. E. E. Tavener to be the 
company’s industrial gds engineer. 
By arrangement with the Ministry of Aircraft 
Production and the Board of Trade, fully equipped 
works of approximately 100,000 square feet at 
Chapelhall, near Airdrie, Scotland, are being taken 
over by Vactric, Ltd., manufacturers of electrical 
domestic equipment. Arrangements have also been 
completed by the company for the erection within 
twelve months of another factory of 200,000 square 
feet, with the provision of additional area up to 
600,000 square feet. 








Forthcoming Engagements | 





having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association of British Chemical Manufacturers 
Wednesday, March 28th.—Royal Society of Tropical 
Medicine and Hygiene, Manson House, 26, Portland 


Place, W.1. ‘*‘ Therma! Compressors,” Mr. Arrow- 
smith. 2.30 p.m. 
Institute of British Foundrymen 


Watt Institute, Great Charles Street, Birmingham. 
“‘Malleable Cast Iron,” A. E. Pearce. 2.30 p.m.— 
E. Miptanps Brancu: Technical College, Derby. 
Annual meeting. Short paper competition. 6 p.m. 
Brancu: Royal 
Victoria Hotel, Sheffield. Discussion on the Report 
of the Foundry Practice Sub-Committee. 7 p.m. 

Wednesday, March 28th.—LoNDON BRANCH: 
Cross Hotel, W.C.2. ‘‘ Gating, Risering, and Chilling 
of Magnesium Castings,” A. Cristello. 7.30 p.m. 


Institute of Physics 


Secretaries of Institutions, Societies, d&c., desirous of | 


Tvidey, 


—— 
ee 


Institute of Welding © 
Monday, March 26th.—Lexps anv District Branog. 
Great Northern Station Hotel, Leeds. Annual 
general meeting. 7 p.m. 
Wednesday, March 28th.—Inst. of Civil Engineors, Great 
George Street, S.W.1. ‘‘The Application of Weld. 
ing to Steel Structures,” R. G. Braithwaite. 6 p.m, 


Institution of Automobile Engineers 

Saturday, March 24th.—MaNcHESTER BRANCH : Engi. 
neers’ Club, Albert Square, Manchester. “ History 
and Conjecture,” John Shearman, 2.30 p.m. 

Tuesday, March 27th.—BtRMINGHAM BRANCH: Jameg 
Watt Institute, Great Charles Street, Birmingham, 
“The Art of Engineering Design,” H. E. Merritt 
6.15 p.m. , 

Institution of Civil Engineers 

Saturday, March 24th.—YorksuHIRE Assoc.: Town Hall 
Sheffield. ‘The Town and Country Planning Act, 
1944, and the Statutory Undertaker,” Desmond 
Heap. 3 p-m.—8, Wates Assoc.: Town Hall 
Newport. ‘ Rural Water Supplies,” S. R. Raffety, 


6 p.m. 

Tuesday, March 27th.—Great George Street, S.W.], 
“Methods of Constructing Deep Land Founda. 
tions,” F, N. G. Taylor. 5.30 p.m. 

Institution of Electrical Engineers 

To-day, March 23rd.—See under Inst. of Mechanical 
Engineers.—S. Miptanp StupEnts: Loughborough 
College, Loughborough. ‘‘ Electrical Technique in 
Resistance Welding,” T. E. Calverley. 6.45 p.m. 

Monday, March 26th.—N.E. Centre: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. “An 
Elementary Description of the Melcher Theory of 
Permissivity and Energy Loss in Dielectrics,” 
E. B. Moullin, 6.15 p.m.—S. Mrptanp Centre: 
James Watt Memorial Institute, Birmingham, 
‘* Electricity Supply, Distribution, and Installation,” 
W. N.C. Clinch. 6 p.m, 

Wednesday, March 28th.—S. MipLanp StuDENTs : James 
Watt Memorial Institute, Birmingham. ‘“ Turbo. 
Alternator Ventilation,” H. R. Ogle. 7 p.m.— 
Lonpon SrupeEnts : Savoy Place, Victoria Embank- 
ment, 8.W.1. Address by Sir Harry Railing. 
§.30 p.m.—Scottisu CENTRE: Heriot Watt College, 
Edin h. “The Relation Between Steam 
and Hydro Power,’”’ R. W. Mountain and ©. G. 
Carrothers. 6 p.m. 

Wednesday, April 4th.—Rapv1o Section: Savoy Place, 

Victoria Embankment, W.C.2. ‘* Studio Technique 

in Television,” D. C. Birkinshaw and D. R. Camp- 

bell. 5.30 p.m. 

Thursday, oe 5th.—Savoy Place, Victoria Embank- 

ment, W.C.2, ‘‘The Place of Radiant, Dielectric, 

and og 4 Current Heating in the Process Heating 

Field,” L. J. C. Connell, O. W. Humphreys, and 

J. L. Rycroft. 5.30 p.m. 

Friday, April 6th.—M&asuREMENTS SEcTION: Savoy 

Place, Victoria Embankment, W.C.2. ‘ Are Engi- 

neers Losing their Sense of Proportion on the 

Accuracy of Industrial Measurements?" H. D. 

Hawkes. 5.30 p.m. 

Institution of Heating and Ventilating Eagineers 

Wednesday, March 28th.—Inst. of Mechanical Engi- 

neers, Storey’s Gate, Westminster, S.W.1. “Specific 

Effect of Infra-Red,” A. C. F. Mackadam and Dr. 


A.M. J. Janser. 6 p.m, 
Institution of Mechanical Engineers 
To-day, March 23rd.—Storey’s Gate, 8.W.1. Joint 
Meeting with Inst. of Electrical Engineers. ‘‘ Ex- 


nded Tube Joints in Boiler Drums, with Special 

ference to the Battersea High-Pressure Boilers,” 
W. B. Shannon, C. W. Pratt, T. B. Webb, and W. 
B. Carlson. 5.30 p.m.—SovuTHEeRN Brancu: Royal 
Aircraft Establishment, Farnborough. ‘Stresses by 
Analysis and Experiment,” Prof. A. J. Sutton 
Pippard. 7.30 p.m. 
Saturday, March 24th.—WesTERN Branco: Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
‘‘Impression of an English Engineer’s Visit to 
American Aircraft Factories,” F. H. Parker. 
2.30 p.m.—Miptanp GrapvuaTes: Robert Hyde 
and Sons, Stoke-on-Trent. The Development of 
the Boiler for Industrial Plants,” R. Hulse. 6 p.m. 


Junior Institution of Engineers 
To-day, March 23rd.—39, Victoria Street, S.W.1. ‘‘ The 

istory of Arch Design, with Particular Reference to 
the First Big Span in Great Britain,” 8S. B. Hamilton. 
6.30 p.m. 
Wednesday, March 28th.—N.W. Brancu: Engineers’ 
Club, Albert Square, Manchester. Presidential 
Address, Major-Gen. K. C. Appleyard. 7 p.m. 

Manchester Association of Engineers 
To-day, March 23rd.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Gear Cutting,” A. Rowley. 
6.30 p.m. 
Newcomen Society 

Wednesday, March 28th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘“ Windmill 
Sails,” E. Lancaster Burne, J. Russell, and Rex 
Wailes. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, March 23rd.—Mining Institute, Neville Hall, 


Westgate Road, Newcastie-on-Tyne. ‘‘The Effi- 
ciency of Marine Screw Propellers and the Drag 
Coefficient,” G. 8. Baker. 6 p.m. 

April 6th.—Mining Institute, Neville Hall, 
Neweastle-on-Tyne. ‘Stopping of Ships,” C. 8. 
Lillicrap and C. J. G. Jensen. 6 p.m. 


Charing | North of England —_— .. Sones and Mechanical 
Saturday, March 24th.—Neville Hall, Newcastle-upon- 


Tyne. General meeting. 2.30 p.m. 
Royal Aeronautical Society 





Glasgow. ‘‘The Theoretical Interpretation of 





establishments for experience and training in modern 


Alloy Structures,” Dr. W. Hume Rothery. 7.30 p.m. 


Thursday, March 29th.—4, Hamilton Place, W.1. Annual 


general meeting. 5.30 p.m. 
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A Seven-Day Journal 


Durham University Chair of Naval 
Architecture 


Last week it was officially announced that 
the Court of Durham University had approved. 
the appointment of Dr. L. C. Burrill, M.Sc., 
Ph.D. (Dunelm) as Professor of Naval Archi- 
tecture at King’s College, Newcastle-on-Tyne, 
as from October Ist, 1945. Dr. Burrill, who is 
thirty-nine years of age, has had a wide experi- 
ence of naval architecture with Swan, Hunter 
and Wigham Richardson, Ltd., and the Man- 

ese Bronze and Brass Company, Ltd., He 
entered the Wallsend shipyard of Swan, 
Hunter and Wigham Richardson, Ltd., as a 
shipbuilding apprentice in 1920, and worked 
in the shipyard and drawing-office and studied 
at Armstrong College, Newcastle-on-Tyne. In 
1922 he gained the firm’s scholarship, and from 
1923 until 1926 he took the B.Sc. course, and 
was awarded an Honours Degree in 1927. From 
1927 to 1929 he held the post-graduate reseatch 
scholarship of the 1851 Exhibition Commis- 
sioners, awarded by the Institution of Naval, 
Architects, and his paper at the Spring Meetings 
of 1931 on ‘‘ Seaworthiness of Collier Types ” 
was a report on that research work. From 1929 
until 1934 he was personal assistant to Mr. 
Harry Bécler, the naval architect, at Swan, 
Hunter and Wigham Richardson, Ltd. In 
1935 he read a paper on “Ship Vibration : 
Simple Methods of Estimating Critical Fre- 
quencies ” before the North-East Coast Insti- 
tution of Engineers and Shipbuilders, for which 
he was awarded the Institution’s Gold Medal. 
In 1934 he was appointed assistant naval archi- 
tect to the Manganese Bronze and Brass Com- 
pany, Ltd., and two years later he became naval 
architect, and in 1942 technical manager to the 
company. His work has included investiga- 
tions of cases of singing propellers, and he was 
responsible for the technical design and, research 
work on marine propellers. More recently he 
was engaged on the installing and working of 
new machines for the face and back machining 
of propeller blades. We would wish Dr. Burrill 
every success in his new appointment. 


Institute of Transport 

On Thursday, March 22nd, the Institute of 
Transport held a meeting at the Institution of 
Civil Engineers, Great George Street, West- 
minster, S.W., to commemorate the twenty- 
fifth anniversary of the first public meeting of 
the Institute, at which the first Minister of 
Transport, Sir Eric Geddes, gave the address. 
Mr. Robert Kelso, the President took the 
chair, and the commemorative address was 
delivered by Sir Cyril Hurcomb, Director- 
General of the Ministry of War Transport, who 
took as his subject ‘‘The Co-ordination of 
Transport in Great Britain during the years 
1935 to 1944.” Referring to civil aviation, Sir 
Cyril said that the recent White Paper was a 
striking and encouraging sign of a determina- 
tion to give practical application to the prin- 
ciple of co-ordination in a new and difficult 
field. He then went on to describe fully the war 
control of railways, the internal co-ordination 
of public, passenger, and goods transport by 
road, and the road transport organisation. He 
then touched, upon the. wartime steps towards 
the greater internal co-ordination of coastwise 
shipping, and war organisation of harbours and 
docks. The war,. he said, had strikingly 
demonstrated the capacity of the railways to 
deal with greatly increased traffic, and the 
disproportionate extent to which the net 
revenue varied with the volume of traffic. The 
mobility of road transport had been demon- 
strated in spite of the need to conserve fuel, 
rubber, and man power. Again, the ability of 
coastwise. shipping to move large quantities of 
bulk traffic and to redistribute imports had 
been shown, while the usefulness of canals for 
dealing’ with suitable traffic had been proved. 
All these forms of transport had been brought 
into new contacts with one another, and set in 
combination with a common task, both at the 
centre and at various levels throughout the 
country. How far the experiments made and 


the detailed machinery devised to meet a 
temporary and exceptional state of affairs 
would provide anything of permanent. value 
towards a real economic co-ordination of trans- 
port, was a question difficult to judge. The 
habit of co-operation in times of stress, added 
to the knowledge and experience gained, would 
surely be found to have contributed much. No 
one, concluded Sir Cyril, disputed the need for 
co-ordination, and with all forms of transport 
under the baton of a Minister charged with the 
responsibility of all surface transport, greater 
agreement on both principles and methods 
might be secured. 


The Durham Coalfield . 


On Monday, March 26th, a report on the 
Durham coalfield was published by the 
Stationery Office. The Ministry of Fuel and 
Power announces that the publication is the 
first of a series of factual and authoritative 
reports on the present position and future pros- 
pects of the British coalfields.' It is the work 
of a Committee set up in August, 1944, under 
the chairmanship of Mr. T. Hornsby, the 
Regional Controller of the Ministry of Fuel and 
Power, responsible for the Northen “B” 
Region, which comprises the Durham coalfield. 
In making its inquiry the Committee was 
specifically asked what measures, including the 
sinking of new pits and the further development 
of the coalfield, would enable the fullest use to 
be made of the Region’s reserves, and what 
provision for housing and other services. would 
be required for the welfare of the mining com- 
munity. The report contains a careful and 
exhaustive review of the estimated resources of 
the coalfield, and it pays particular attention 
to the need for the adoption of new methods, if 
maximum production is to be achieved. There, 
is a danger, the report says, of a depletion of 
the high-grade coking coal reserves within fifty 
years, and steps should be taken to conserve 
this special type of coal. The known reserves 
of coal in the Durham field capable of being 
worked under present-day conditions exceed 
3000 million tons. It is desirable, the report 


water-logged colliery workings in South-West 
Durham, which would release large reserves of 
coal and would also prevent the further flooding 
of East Durham pits. The are& needs, it is 
stated, a large measure of mechanisation, 
together with improved underground roadways 
and mechanical coal-cleaning plant. The Com- 
mittee considers that some acceleration of the 
construction of houses in mining localities 
should be encouraged, and that the Miners’ 
Welfare Bonus Scheme should be expanded. 
Finally, it is stated, that in the interests of pro- 
duction maximum co-operation between the 
workmen and the management is essential. 


Lloyd’s Register of Shipping 

“THe Amended Rules just issued by Lloyd’s 
Register of Shipping include revised rules for 
electric arc welding in ship construction, 
amendments in the requirements for the riveting 
of steel ships, and recast rules for the periodical 
surveys of refrigerating machinery and 
appliances. It may be remembered that as a 
result of experiments made during the last war, 
tentative requirements for welding in ship- 
building were issued by the Committee of 
Lloyd’s Register in 1918, and were revised in 
1932 and again in 1937. During the past few 
years a large number of ships of widely varying 
types with hull structures wholly or partly 
welded have been built in various countries, 
under the supervision of the Society’s sur- 
veyors. . Considerable experience of welded 
ships, not only during building, but also under 
service conditions, is available to the Com- 
mittee. The amended rules lay down general 
fundamental principles to be observed, in the) 
design and throughout the processes of con- 
struction of welded ships for’. guidance in 
application to particular types and building 
methods.- They also contain detailed require- 


points out, to initiate schemes for dealing with | Is} 


standard of workmanship. Tables are included 
specifying, in a form easily applied, the dimen- 
sions of welded connections for various strut- 
tural parts, both in dry cargo and oil-carrying 
vessels.. For intermittent welding alternative 
requirements are indicated which correspond 
to the various. practices adopted by ship- 
builders. The Committee makes it clear that 
it is always willing to consider alternative 
proposals.representing progressive development 
in the application of welding to shipbuilding. 
The tables setting forth the amended require- 
ments for the riveting of steel ships should 
result in some economy in the number of rivets 
used in hull structures. ‘The amended survey 
rules for refrigerating machinery provide that 
the machinery may now be completely examined 
every twelve months, instead of six months, as 
previously, but the remainder of the installation 
will be examined at intervals of six months, 
and loading port surveys will be held every 
voyage, except in the case of very smail 
installations on short voyages. 


Sydney Graving Dock Opened 

On Saturday; March 24th,: the new graving 
dock at Sydney was officially opened by the 
Duke of Gloucester, and before a large company 
numbering over 10,000 guests, was named by 
the Duchess the “Captain Cook Dock.” The 
Duke and Duchess. were given a warm welcome 
as.they entered the dock in a newly constructed 
Australian warship, which broke a ribbon 
stretched across the dock entrance. In his 
h the Duke of Gloucester said that the 
building of the dock was a bold move on the 
part of Australia, especially as she had. few 
capital ships. of her own to use the dock. The 
war with Japan, however, had shown very 
clearly the need for such a graving dock.. A 
view of the dock was given, we may recall, in 
one of the Supplement pages of our issue of 
January 12th. In that issue we stated that the 
dock was reported to have an interior length of 
1030ft., with a width of 154ft., and a depth 
at L.W.O.8.T. of 42ft. and at H.W.O.S.T. of 
48ft. The site of the dock is between Garden 
and and .the mainland, which have - been 
linked together by the construetion work. The 
site, we may recall, was chosen in 1939 by Sir 
Leopold Savile, of Sir Alexander Gibb and 
Partners, of Westminster, who are the con- 
sulting engineers for the dock scheme. © When 
war broke out in the Far East the work of con- 
struction was pushed on vigorously. Much of 
the machinery of the dock, such as the pumps, 
the travelling cranes, and the capstans, were 
made in this country. : 


Engineering Wages 

REPRESENTATIVES ‘of’ the Engineering. and 
Allied Employers’ National Federation, met 
representatives of the National Engineering 
Joint Trades Movement in conference last week 
at Broadway House, Totnill Street, Westminster. 
The purpose of the conference was to enable the 
employers to reply to cases already -presented 
by the unions in support of claims for a sub- 
stantial increase in basic rates of adult. male 
workers, the introduction of a forty-hour 
working week on the cessation of hostilities, and 
payment for statutory holidays and twelve 
days’ holiday with pay. Sir Alexander Ramsay, 
who spoke on behalf of the employers, indicated 
that the employers were satisfied that the 
country is already so heavily committed to its 
people, and their security, that no other 
substantial risks. should be taken until this 
obligation had been ‘fulfilled. He added that 
there are so many uncertain factors in the 
political and, economic outlook of the world that 
we should not endanger our future prospects. by 
wilfully adding to our industrial liabilities. On 
behalf of the National Engineering. Joint 
Trades Movement, Mr. Tanner intimated. that 
the wages application would be reported to thé 
Ministry ‘of Labour for the purpose of referencé’ 
to the National Arbitration Tribunal, and that 
the other ‘questions would be reviewed by the 








ments directed towards ensuring a high 


National Engineering Joint Trades Movement. 
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ney and the Engineer 


By ERIC DAVIS 


Mot striking of the saameaitaie distin- 
4H guishing. this war from all others has 
been its complete mechanisation.. . This 


‘inevitably created a tremendous demand for: 


‘trained engineers, which conscription seemed 
‘unable fully to supply. 


the needs of the Armed Forces in this respect, 


there seems to ‘be little prospect that with! 


‘the return of peace: the new, pressing require- 
anents will be adequately met by the demobi- 


lisation of serving engineers and arenes 
{selection that wastage does not occur, the 


workers. 

At times like the preseut, when problems 
of future rebuilding come daily nearer, a vital 
necessity would seem to be the emergence of 


each industrial worker as a technician, in: 


order to fill some of the gaps which will 
inevitably be created by a shortage of fully 
trained engineers. Actually, there are two 
main problems facing thé engineering. world: 
the rapid training of: qualified engineers and 
the scientific selection of factory workers 
capable of absorbing technical training. To 
the solution of either of these -problems 
psychological technique has a very powerful 
and valuable contribution to make. © 

When the Armed Forces were faced with 
the urgent need for quick recruitment of engi- 
neers which normal conscription seemed 
unlikely to supply, it seemed at one stage 
that. it would be necessary.to undertake the 
training of potential engineers, chosen from 
among candidates who had attained a certain 
educational level—-not ‘necessarily in engi- 
neering subjects—and had other attributes 
likely to be useful in training. © 

_, As in other projects, one of the decisive 
factors was to be speed, and it soon became 
necessary to evolve a technique which was 
likely to select those candidates most likely 
to benefit from such a concentrated training. 
This project was largely entrusted to the 
psychological department which had already 
dealt with similar problems of a military 
nature. Already in 1942 it had been found 
necessary to institute a sifting process to 
ensure as little wastage as possible where 
man power was a problem and war had 
become highly specialised. It was absolutely 
essential that no time be lost in attempting 
to train personnel for work in which they might 
prove incompetent, inefficient, and even ulti- 
mately untrainable. This first general sort- 
ing’ was gradually modified and expanded 
until it became possible to select and. train 
personnel to undertake highly specialised 
work in the shortest possible time. 

In view of the difficulties which are likely 
to be encountered in the future in meeting 
the need for trained engineers, it may be 
worth. while to consider the special applica- 
tion ‘of psychological technique \ towards 
solving this problem. Selection for engineer- 
ing is likely to encounter difficulties as yet not 
encountered, for’ it has been discovered that 
the most promising among prospective engi- 
neers are those in whom professional interests | 
are dominant, whose hobbies, spare 'time, and 
even cultural. pursuits: show definite affinity 
with their chosen career ; infact; more than |! 
any other professional type, the ‘best engi- 
neers are those to whom’ e 
merely confined ‘to working hours, but in 
whom interest is actively present throughout 
a lifetime. It may be dite t¢ a particular turn 
of, mind, or it may be an, expression of per- 
sonality. Whatever the. reason, given the 


necessity to choose the best available candi- 
dates, certain téchniques:must be evolved 


In the same way that: 
industry proved ‘incapable of furnishing all’ 


eering is not |! 


| 


which are calculated to isolate those with the. 
requisite potential interest and ability. 

The first, question to be asked .in choosing 
a likely candidate for training is, will it be 
possible to train him to become a good engi- 
neer in a reasonably short period? The 
answer to that will involve a general assess- 
ment of intelligence, education, suitability, 
vocational‘ motivation, interest trends, and 
practical (mechanical) aptitude. 

Since the training involved is likely to be 
longish, care must be taken in the initial 


most likely causes being through inability to 
absorb highly technical instructions, lack of 
real interest in engineering, resulting in 
wandering interest and ultimate failure, and 
lack of physical or mental stability, resulting 
in breakdown. When satisfied on these 
points, it may be found beneficial to divide 
successful candidates into two categories :— 
(a) Those with attainments sufficient to make 
only’a short course necessary, and (b) those 
with potentialities but without the necessary 
qualifications, for whom a longer course will 
be required. 

It is in estimating evidence of real interest 
in subjects and activity relating to engineer- 
ing, and whether the interest is of a sufficient 
level intellectually and practically to form 
the basis of the outlook of a professional 
engineer, that the trained psychologist can 
be of inestimable value: Most normal boys 
have hobbies of a craftsmanship nature, but 
this is obviously not enough to mark out a 
potential engineer ; it is necessary also that 
these hobbies should involve concern over the 
principles and wider aspects of applied 
science. In this connection also it should be 
possible to estimate whether the interest in 
engineering is so integrated with the main 
direction of the candidate’s aspirations as to 
constitute a really effective vocational motive. 
The source of the stimulus giving rise to the 
motive must be considered, since satisfac- 
tion will depend upon whether or not “ auto- 
nomous ” interest is produced from what may 
have started as a personal relation with a 
parent or teacher. 

Boys at the age of eighteen very often 
have no definitely formulated interest in a 
career, and a real and abiding interest in a 
particular direction often develops under 
stimulus while training for that career. But 
the first-rate engineer is one in whom interest 
in his career is so all- pervading that it is well 
to assess in the potential engineer his know- 
ledge of topics and jobs in the engineering 
field, the extent of congruity existing between 
his educational choice and major interest, 
and also the effort. made to pursue interests 
in this. field in the face of real and serious 
difficulty, such as parental opposition or lack 
of opportunity due to the war. It should be 
possible to judge from his choice of reading 
|matter, hobbies, activities, and discussion 
‘whether the candidate is well adjusted to 


ing. _Whether he also evinces a professional 
‘attitude to the subject can also be estimated, 
\perhaps by . practical performance in a 
‘specially constituted mechanical test. 

Here there are three main divisions which 
might be made :—(a) Those in whom' mecha- 
nical or electrical ability and interest is 
already developed ; (b) those whose interest 
is superficial and undeveloped, but promise 
easy trainability ; and (c) candidates lacking 


interest or even; showing repression or a H. 





'for the. subject. 





Corroboration and elucidation might be 
attempted through a questionnaire in which 
the type of interest, whether in persons or 
things, is elicited; whether the choice of 
career was guided hy parents: or school. or 
was the candidate’s own choice, even in the 
face of opposition; whether the approach 
to practical, mechanical: tests is confident ; 
and whether the examination of mechanical 
models is thorough or superficial. An inter. 
view should be sufficient to show the candi. 
date’s appreciation of the mechanical testa, 
and what his. previous mechanical activities 
may have been. 

Working along these lines, potential capa. 
bilities and compatibility of character and 
personality can readily be estimated, and 
the whole question of selection of engineers 
be given a scientific foundation, with ample 
returns in the nature of service and reliability 
which can be expected from a corps recruited 
from the best possible applicants. 

In’ a country such as this, which can jl] 
afford the wastage of any available resources, 
some means of selecting suitable engineering 
workers is also a prime necessity. Wartime 
industry has already made tremendous inno. 
vations in the employment of men and 
women in engineering shops, and although 
some change in the type of work is envisaged 
for peacetime living, there is no reason to 
believe that the volume of work required to 
be done will be any slighter. It must be 
recognised that many of the workers directed 
into industry will not wish to remain in those 
jobs, and the high standard of efficiency 
which peacetime conditions will demand will 
certainly not be secured by haphazard 
selection. 

Just as industry generally is already pro- 
posing to assign to psychology a specific and 
important position in its post-war plans in 
order to obviate wastage and psychiatric 
misfits, so that this country may retain its 
dominant position in world industry, the 
engineering profession has a special benefit 
to reap from careful selection of its workers. 
It is already recognised that where a man is 
scientifically suited to a job, so that he is 
neither expected to perform functions of 
which he is incapable, nor frustrated on a job 
which does not touch the fringe of his capa- 
bilities, his work is of a better quality and 
his whole attitude is healthier and less likely 
to crack under strain. 

It would be possible, quite simply, by 
means of questionnaires to grade an applicant 
for health and hobbies, and then on this 
foundation to build up an estimation of 
personality indicating the relative stability of 
individuals under certain conditions. This, 
together with a simple mechanical aptitude 
test, would form a sound basis on which 
selection for engineering work might be 
made. 

With the enormous engineering projects 
which the cessation of hostilities will bring 
already under discussion, professional engi- 
neers may find it both instructive and useful 
to consider the application of some such 
principles in order to influence the quality of 
the increase which is bound to take place in 


‘their ranks. 
ithe prospect of a lifetime devoted to engineer- } , 








InstiITUTION' of CHEMICAL ENGINEERS.—The 
twenty-third annual corporate meeting of the 
Institution of Chemical Engineers willbe held at 
the Connaught Rooms, Great Queen Street, London, 
W.C.2, on Friday, April 13th, at 11.a.m. -After the 
formal business has been transacted, Mr. F. A. 
Greene will deliver his Presidential Address, 
entitled ‘‘ A By-way in Chemical Engineering.” A 
luncheon will take place at 1 p.m., at ‘which Sir 
Stafford Cripps will speak, and at 3 p-m. Messrs. 
W. Cremer and R. L. Fitt will present'a paper on 


“ The Siting:and Lay-Out of Industrial Works.” 
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Magnesium Foundry 


THILST several articles have been pub- 
\ lished in technical journals during 
recent years describing modern foundry 
installations, we believe that this is the first 
occasion on which a description has appeared 
of a large foundry laid out solely for the pro- 
duction of magnesium sand castings. An 
article on the new magnesium sand foundry 
at one of J. Stone and Co.’s works is there- 
fore of value, particularly as the foundry 
embodies many interesting features, both as 
regards general lay-out, mechanical aids to 
production, and the ventilation system 
adopted. 

When, in 1942, the company was asked by 
the Ministry of Aircraft Production to extend 
its facilities for magnesium sand castings, it 














fact, allied with its varied and extensive 
experience in general engineering production 
problems, prompted the decision to tackle 
with its own existing staff the lay-out of the 
foundry and the drawing up of the specifica- 
tion of the plant and equipment to be 
installed, rather than to put the whole pro- 
ject into the hands of some established firm of 
foundry equipment engineers. Various firms 
were, however, called in to submit. proposals 
for specialised sections of the equipment, 
and Messrs. Hoare, Lea'and Partners were 
employed as consultants on the structural 
work and the main ventilating plant. 

A careful consideration of all the functions 
to be performed, bearing in mind the neces- 








sity of reducing internal transport and the 


Ventilation Fun House 


sufficient to record that a normal design of 
pitched roof has been employed, 20ft. to 
the eaves and 35ft. to the ridge, the walls 
being bricked up to a height of 9ft., and the 
remainder of the walls and roof being covered 
with Celactite sheeting. The X-ray block is 
a steel-framed brick and concrete building, 
with llin. cavity walls. 

The company, which has for some time 
been a firm believer in the beneficial psycho- 
logical effect of working wherever possible in 
natural light rather than under permanent 
black-out conditions, gave special considera- 
tion to the question of black-out, and each 
bay is provided with a continuous row of 
glazing in the roof which can be obscured by 
sliding shutters which are mechanically 
operated through tie rods and electric 
motors. This system of roof obscuration 
has proved to be most satisfactory, and the 
whole of the roof lighting in the foundry can 
be blacked-out or unblacked in a matter of 
seconds by merely pressing a button. 
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Ventilation Fan House 
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was stressed that ‘the supply of skilled 
foundry labour was already limited, and the 
likelihood of being able to provide male 
labour at all was extremely doubtful. The 
company was therefore asked to adopt 
mechanisation wherever practicable, with a 
view to conserving skilled male labour and 
using unskilled and preferably female labour 
to the greatest extent possible. These con- 
ditions raised many serious problems, for the 
production envisaged was by no means of a 
mass production nature, but consisted of a 
wide range of intricate castings subject to 
very stringent acceptance tests, mainly in 
small batches, and, as will be explained later, 
the founding of magnesium introduces special 
problems from the ventilation point of view. 
Whilst the firm of J. Stone and Co. had no 
previous experience of operating mechanised 
foundries or foundries engaged on repetition 
production, it has been amongst the foremost 
non-ferrous founders almost since the incep- 
tion of the company 100 years ago, and this 














Fan House for 
Fume Tunnel Exhaust 


+ 1—GROUND PLAN OF MAGNESIUM SAND FOUNDRY 


movement of materials to a minimum, 
coupled with optimum conditions from an 
operational and ventilation point of view, 
led to the type of building and lay-out 
described. 


GENERAL Lay-Out oF FounpDRY 


As will be seen from the ground plan, 
Fig. 1, the main foundry building comprises 
four bays, each 60ft. wide and 375ft. long, 
with an additional transverse block at the 
east end of the foundry, comprising base- 
ment and ground floor, the whole of the 
ground floor being allocated to the very 
extensive X-ray equipment required for 
radiological examination of the castings. 
The pattern shop, maintenance department, 
boiler and compressor houses, and the 
chemical laboratory are accommodated in 
separate buildings, which are disposed at 
convenient distances round the main foundry 
block. As there are no special features con- 


It will be seen from the accompanying 
drawing that bay No. 1 accommodates the 
heavy or floor moulding bay and core shop, 
while at the far end, separated from the 
foundry proper, the dispatch department is 
located. A little over half of bay No. 2 is 
given over to the storage of ingot metal and 
all consumable stores, and an additional area 
for the less robust foundry tackle is pro- 
vided. The remainder of this bay is allocated 
to the heat treatment and inspection depart- 
ments. Bays Nos. 3 and 4 contain the 
mechanised section of the plant, and from 
west to east the individual sections comprise 
the core shop, the melting and casting shop, 
the machine moulding area, the sand pre- 
paration and knock-out area, and, finally, a 
large common fettling shop. The X-ray 
block at the east end of the foundry building 
proper is so arranged that it comm:nicates 
directly with the inspection department, 
from which all castings are received, and also 








nected with the building itself, it will be 


with the dispatch department, to which the 
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castings are delivered after the radiological 
examination has been completed. The 
arrows clearly show the movement of all 
material from issue of ingot metal to dispatch 
of the finished castings, and it will be seen 
that a uni-directional flow has largely been 
achieved, in addition to which all materials 
are moved a minimum distance. 

An important point to be noted about the 
general lay-out of this foundry is that the 
actual moulding and melting areas are 
entirely separate .from the other depart- 
ments of the foundry, which results in all 
these departments, such as core shops, 
fettling, inspection, heat treatment depart- 
ments, and the moulding area of the mecha- 
nised section, &c., being entirely free from 
both fumes and heat. This arrangement 
greatly simplifies the problem of ventilation 
and enables really attractive working con- 
ditions to be established, which were found 
comparable with those in a modern fitting or 
machine shop. 


WorKING CONDITIONS AND VENTILATION 


During recent years, considerable thought 
and attention have been given to improving 
working conditions in foundries generally, as 
it is now realised that one of the most serious 
factors deterring lads or apprentices from 
entering the foundry industry is the bad 
working conditions which exist even to-day 
in many large and otherwise well-equipped 
foundries. The founding of magnesium sand 
castings introduces quite special problems of 
ventilation, inasmuch as sulphur or some 
similar inhibitor is mixed with both moulding 
and core sand, and as the molten magnesium 
is poured into the mould substantial volumes 
of sulphur-dioxide gas are given off. The 
result is that in the average magnesium sand 
foundry there is a strong and objectionable 
smell of sulphur dioxide, which, whilst not 
detrimental to health, is extremely un- 
pleasant, and results in constant complaints 
from the workers. 

In considering the extensive employment 
of women in a magnesium sand foundry 
therefore, this question of ventilation and 
working conditions generally was of para- 
mount importance. Having had some years’ 
experience of working conditions in the 
company’s existing magnesium sand foundry, 
and having also studied conditions in other 
more recently established foundries up and 
down the country, it was felt that a really 
effective solution could be found if careful 
consideration were given at the outset to the 
height of buildings, width of bays, disposi- 
tion of plant and equipment, and the ventila- 
tion system adopted. The underlying prin- 
ciple which was borne in mind when con- 
sidering the general lay-out of the foundry 
was to isolate as far as possible the sources 
of heat, fumes, and dust. The heat and 
fumes are obviously associated with the 
melting furnaces and where the moulds are 
cast, and the dust is in the main produced 
where the moulds are knocked out and 
the adhering sand removed from the cast- 
ings. Partly to meet the requirements of 
conserving labour and employing the maxi- 
mum number of unskilled persons, and partly 
to meet this further consideration, it was 
decided at the outset to mechanise completely 
the moulding of as large a proportion as 
possible of the work going through the 
foundry. As has already been mentioned, 
this solution presented many problems as, 
apart from the fact that many castings were 
not suited for machine or plate moulding, 
the great variety and comparatively small 
number of castings required from any one 
pattern meant that the production as a 
whole did not readily lend itself to mechani- 
sation, added to which, if the full benefits 


from a ventilation point of view were to be 
obtained, all moulds would have to be carried 
from the moulding area to a separate melting 
shop, which implied that the moulds would 
have to be cast on a moving conveyor. 
These difficulties were eventually overcome, 
and as a result two bays were laid out on a 
mechanised basis. The drawing we reproduce 
shows that the lay-out adopted results in the 
core shop and moulding area being entirely 
separated from both the casting room and 
the sand-reconditioning and knockout area, 
which arrangement automatically solves the 
ventilation problem as far as all employees 
in the moulding area and core shop are con- 
cerned. Natural ventilation by means of 
hopper type windows running the full length 
of one side of the’machine moulding bays 
and two sides of the core shop, assisted by a 
small number of electrically driven extrac- 
tion fans in the roof, results in almost ideal 
working conditions in these important 
sections, employing, as they do, a substantial 
proportion of the total personnel. Owing to 
the complete isolation of the moulding areas 
and core shop from the furnaces, heating has 
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knockout grids are furnished with exhaust 
ducts, placed immediately over and behind 
them, and all fumes and dust generated in 
this area are effectively removed. The 
remaining problem was to deal with the 
general ventilation of the moulding bay and 
the removal of sulphur-dioxide fumes which 
would be generated at any point on the 
foundry floor, whenever a-mould was being 
cast. In considering this problem attention 
was paid to the fact that whilst at the ele. 
vated temperature at which the sulphur 
dioxide is formed, the fumes are lighter than 
cold air, and natural convection currents 
from the hot moulds carry the fumes upwards, 
sulphur dioxide is at normal temperature 
heavier than air. Experience had shown that, 
as might be expected, there is a pronounced 
tendency in most magnesium sand foundries 
for the fumes to rise to a height of 12ft. to 
15ft. or so, at which height they cool sufii- 
ciently and begin to fall again. Even in 
foundries equipped with powerful exhaust 
fans in the roof the fans are usually placed 
at such a height that their influence is not 
great at the point at which the fumes tend 





FIG. 2—POURING 


to be provided for the winter months; and 
this is done by a number of unit heaters 
suspended from the roof trusses and served 
by high-pressure hot water. This system of 
heating, we noted, is employed throughout 
the whole building for all requirements, both 
in shop heating and the chromating processes. 

The smaller ranges of castings having been 
provided for, there remained a considerable 
range of large and intricate castings, which 
could not be handled on moulding machines 
or dealt with on a mechanised basis, for the 
production of which the heavy floor moulding 
bay was provided. From a ventilation point 
of view, this group of castings presented the 
biggest problem, as the moulds would have 
to be poured at any point in the heavy 
moulding bay. The basic principle of isolat- 
ing the source of fume and heat was, how- 
ever, followed. It will be seen from Fig. 1 
that the melting furnaces have been grouped 
at each end of this bay, each battery of 
furnaces being covered by a continuous cowl- 
ing exhausting to the atmosphere through 
the side of the foundry, centrifugal exhaust 
fans, each handling 28,000 cubic feet of air 
per minute, being used for extraction. The 
arrangement ensures that neither heat nor 





fumes escape into the foundry proper. The 





LARGE CASTING 


to fall, with the result that whilst there may 
be an adequate number of air changes in the 
foundry, the sulphur fumes themselves are 
only partially removed. One school of 
thought recommends therefore that fume 
extraction in magnesium sand foundries 
should be made downwards under the floor 
rather than attempt to draw the heavy fumes 
out through the roof. Whilst in theory there 
is a lot to be said for this particular method 
of ventilation, in practice it proved to be 
expensive, and if really satisfactory results 
are to be obtained provision of the 
necessary ventilating ducts in the floor 
imposes considerable limitations on the best 
use of the floor area and the positioning of 
the plant. It was therefore decided to 
endeavour to overcome the difficulties present 
on more orthodox lines, as it was felt that if 
sufficient air could be fed into the foundry 
at low level to assist the natural air convec- 
tion above the hot moulds, and the roof of 
the foundry were to be as low as possible 
instead of as high as possible, as is the usual 
aim, there was every hope of carrying the 
fumes within range of the exhausting fans 
in the roof and so effectively removing them. 

Reference to Fig. 3 (which is a reproduction 
of a photograph taken of the floor moulding 
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bay during the afternoon after casting has 
been in operation since early morning) shows 
how successfully this method has worked out 
in practice. As has been already mentioned, 
the final height decided on was 20ft. to the 
eaves and 35ft. to the ridge, the limiting factor 
being the provision of the necessary head- 
room under the travelling cranes. 
- Air is fed into the foundry in three ways. 
First, hopper type windows are installed 
for the full length of the outside wall of the 
bay, the opening portions of the windows 
being at heights of 4ft. and 7ft. from the 
floor and opening inwards so that fresh air 
can, enter from the outside at such a height 
that no objectionable draughts are felt by 
employees working nearest to the outside 
wall. Secondly, this source of incoming 
fresh air is supplemented by fixed ventilating 





grills built into the wall at a height of 9in. 


trically driven fans are arranged in the roof 
in two rows at 12ft. 6in. centres. Each fan 
is individually controlled, so that the number 
running at any time can be readily adjusted. 
The type of ventilation adopted not only 
provides for thirty changes of air per hour, 
but also results in a most flexible system. In 
summer, with all windows and ventilating 
dampers open, the full number of air changes 
can be made, whilst in winter, with the side 
windows closed and with the dampers in the 
ventilating ducts partially closed, adequate 
air ciroulation is maintained without intro- 
ducing large quantities of cold air, the air 
delivered through ventilating ducts capable 
of being heated 30 deg. Fah. above the 
ambient temperature of the incoming air 
when the full volume of air is passing.. On 
really cold mornings the foundry can be 





rapidly warmed by shutting down the 


then fed by means of a simple skip hoist into 
a Fordath sand dryer. The dried sand falls 
from the dryer into the boot of a 4in. Redler 
elevator which lifts the sand vid a cooling 
chute into a 14-ton storage hopper. Two core 
sand mixers are located under the storage 
hopper, which is provided with a simple 
metering device. This ensures that exactly 
the correct quantity of sand is delivered into 
the mixers for each mix. Cores are dried in 
a No. 3 Acme coke-fired continuous-core 
stove and the dried cores, after dressing and 
inspection, are delivered to the moulding bay 
on three-tier stands, specially designed for the 
job, by means of an elevating platform electric 
truck. The whole of the sand preparation 
and distribution is controlled by one opera- 
tor. 

To facilitate lifting and turning over. 
some of the larger and heavier core-boxes 





above floor level, also running the full length 
of the outside wall, which enables substantial 
quantities of air to be introduced virtually 
at ground level, even when during winter 
months or bad weather the side windows 
have to be closed. Lastly, and most import- 
ant, large underground ducts have been 
built into the foundations, running the full 
length of both sides of the moulding bay and 
discharging air into the foundry at low 
velocity through large grills spaced 25ft. 
apart, each, grill having an effective opening 
of 31 square feet and provided with an 
adjustable damper. Air is fed to these 
ventilating grills by two centrifugal fans, 
each handling 60,000 cubic feet of air per 
minute, provision being made for heating the 
air feeding these two fans during winter 
months by heating units fed with high- 
pressure hot water. In order to extract the 
air from the foundry, thirty-eight 36in. elec- 


FIG. 3-FLOOR MOULDING FOUNDRY 


majority of the roof fans and partially closing 
the dampers in the ventilating ducts, which 
has the effect of increasing the temperature 


more roof fans are started up and the volume 
of air entering the foundry is gradually 
and progressively increased. Having now 
operated this bay to full capacity for a little 
over a year, it can be said that the combina- 
tion of ventilating arrangements has proved 
most satisfactory, and under all conditions 
of temperature and huniidity the foundry is 
substantially free of fumes, and is maintained 
at an equable temperature. 


PLANT AND EQUIPMENT 


Floor Moulding Bay: Core Shop.—Core 
sand is delivered from tipping lorries direct 
into a large storage bunker located in an 





annexe to the core shop proper. The sand is 


of the incoming air. Once casting begins, | - 


two overhead monorails are provided, from 
which three air hoists are slung from ball- 
bearing trollies. 

Moulding Area.—In order to minimise the 
distances through which the sand and metal 
have to be carried, the knockout gratings and 
sand conditioning plant have been located in 
a central position and the furnaces divided 
into two banks, one at each end of the 
foundry. The sand conditioning plant was 
designed and installed by the Marco Con- 
veyor and Engineering Company, although 
the No. 2 size Simpson batch type mills were 
transferred from the company’s existing 
foundry. Two knockout grids are provided, 
the fumes from each being exhausted through 
ducting. The used sand falls through these 
grids on to an underground conveyor belt 
and is then passed through a rotary screen 
and magnetic separator and delivered by a 





further belt to three 4-ton storage hoppers, 
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which in turn discharge into mechanically 
operated bucket loaders feeding the Simpson 
mills. Conditioned sand is distributed round 
the foundry in drop-bottom skips of 1 ton 
capacity, the skips being carried to the 
desired point by means of two overhead 
travelling cranes. One travelling crane is of 
5 tons capacity and operated from the floor, 
the other larger crane of 6 tons capacity 
being cab operated. The cab is enclosed, the 
sides and front being provided with glass 
windows and ventilated by means of an elec- 
tric fan and air filter, the crane driver being 
thereby protected from all objectionable 
fumes and heat. 

At one end of the foundry a sand slinger 
has been installed, together with a simple 
arrangement of gravity roller conveyor and 
overhead runways, fitted’ with pneumatic 
and electric hoists for the purpose of pro- 
ducing one or two of the larger castings 
which are in constant production. For one 
of the castings produced in this section where 
the moulds have to be skin dried, Matheson 
mould dryers are used as a permanent part 
of the installation, which enables the moulds 
to be dried without being removed from the 
gravity roller tracks on which they are 
rammed up. In view of the large size of this 
particular mould and the time required to 
enable the mould to cool down before it can 
be knocked out if any possibility of cracking 
is to be avoided, the mould passes through a 
short fume extraction tunnel in passing from 
the pouring station to the knockout point. 
This fume tunnel is linked up with the 
exhaust trunking from the knockout grating, 
and by this means the very considerable 
quantities of sulphur dioxide fumes which 
would otherwise escape into the foundry are 
effectively removed. 

For another exceptionally large casting 
produced in this area, which is poured from 
two points, specially designed electric hoists 
were installed for bringing the pots of 
molten magnesium (each of 400 lb. capacity) 
to the mould. Fig. 2 shows this mould being 


cast and the hoists supporting the pots can 
be clearly seen. 

The only other mechanical aid to pro- 
duction noted was a small unit installed at the 
opposite end of the foundry to the sand 
slinger. It consists of a steel framework 
carrying six overhead runways, each runway 
being provided with a small bogie supporting 
@ pneumatic hoist. The arrangement enables 
a number of board or plate-moulded jobs to 
be produced entirely independently of the 
overhead travelling cranes. A length of 
roller track conveys the moulds to a eentral 
pouring point convenient to the furnaces, a 
separate runway being provided to bring the 
molten metal to the pouring point. 

Both the installations described above have 
one feature in common, namely, that they 
reduce the calls on the main overhead 
travelling cranes. This is an important point, 
as one of the problems in a foundry of any 
size is to provide really adequate craneage 
facilities and to avoid delays due to moulders 
waiting for lifts. It will also be noted that 
numerous references have been made to the 
use of pneumatic hoists and these hoists are 
a notable feature of all departments, including 
the mechanised section. The hoists, which 
are of the double-acting balanced plunger 
type, have proved themselves to be particu- 
larly adapted to foundry work, being both 
versatile, reliable, and economic in the use of 
compressed air. 

Gas and air lines are laid under the floor 
and are brought up at a number of con- 
venient points covering the whole of the 
moulding area. . 

The furnace installation in this bay is 
identical in general layout to the installation 
in the melting room of the mechanised 
section, and will be described in more detail 
later. It is sufficient to state at this point 
that all furnaces are fired by producer gas, 
which is generated by three 60-therm pro- 
ducer gas units installed adjacent to the 
foundry. 





(To be continued) 








The Institute of Metals 


No. IIl—{Continued from page 228, March 23rd) 


y= the meeting was resumed on 
Wednesday (March 14th) afternoon the 
first paper considered was ‘“‘ An Exploration 
of the Problem of Superheating in Magnesium- 
Base Alloys,” by F. A. Fox and E. Lardner, 
of which the authors presented the following 


synopsis :— 


Observations were made concerning the super- 
heating of magnesium alloys. It is shown that the 
grain-refining effect is confined to alloys containing 
aluminium, and that tendencies to grain-coarsening 
are introduced if the superheating time is too long 
or the temperature too high. Data are given relat- 
ing tensile properties to grain size in various 
aluminium-containing alloys. It is also shown that 
the microstructures of superheated alloys differ 
characteristically from those of the unsuperheated 
material, and that this difference persists even after 
solution treatment, the unsuperheated alloy giving a 
mixed grain size. Grain sizes are recorded for an 
alloy, superheated and unsuperheated, cast as rods 
of various cross sections. It is shown that stirring 
just before casting does not eliminate the grain- 
refinement effect of the superheating. A discussion 
of the results follows, and some observations on 
possible theories of grain refinement are. made. 


DIscuUSsSION 


Mr. A. J. Murphy said it was difficult to 
escape the conclusion that iron, in association 
generally with aluminium, was involved in 
the phenomenon of superheating. The effect 
of superheating in the aluminium-containing 


something variable, such as dissolved oxide 
or kindred nuclei. But the authors’ explana- 
tion of the grain-coarsening of refined metal 
as being due to settling out of nuclei, did not 
appear to account for the rather sharply 
marked upper limit to the range of tempera- 
ture in which coarsening occurred, nor for 
the limit varying with the aluminium content. 
It might, he suggested, be interesting to see 
whether the constitutional diagram could 
throw any light on the problem. 

Mr. R. Payne emphasised the importance 
of grain size to manufacturers of magnesium 
alloy castings. Whilst it had a marked effect 
upon the casting characteristics of the metal 
and the mechanical properties of the final 
product, one of the most important influences 
was upon the response of the alloys to heat 
treatment, a point not referred to in the 
paper. The conclusion that no refinement is 
obtainable with zinc alloys by superheating 
seemed to be true if confined to effects which 
were commercially applicable and useful. 
There had, however, been very direct evidence 
of grain refinement by superheating in an 
alloy containing 3 per cent. zinc, but only 
with low casting temperature, say, 700 deg. 
Cent. With higher casting temperatures, 
e.g., 760 deg. Cent., as used by the authors, 
any possible effects would be nullified by 





alloys was ‘likely to be a consequence of 


slow cooling. 


—7 


Dr. E. W. Fell asked if the authors were 
aware of the results of any experiments 
designed for the purpose of detecting & Segre. 
gation or redistribution of nuclei in the 
volume of a superheated melt as a result of 
gravitation ? 

Mr. W. A. Baker asked the authors what 
they considered to be the maximum limiting 
grain size beyond which solution could not 
be completed in the normal heat-treating 
temperature ? Perhaps the authors’ explana- 
tion with regard to over-superheating was 
more reasonable than the authors appeared 
to think. That problem was being examined 
at the present time by the Non-Ferrous 
Metals Research Association, and two con- 
stituents had been found which dissolved in 
magnesium by superheating and were pre- 
cipitated on cooling. One of those con- 
stituents was iron, but although there was 
evidence that iron had some relation to 
changes in grain size, there was quite definite 
and convincing evidence that all the changes 
described would occur whether iron was 
present or not, and the presence of iron-rich 
particles was not a necessary condition for 
grain refinement. The other constituent 
which had been observed had not yet been 
identified, but it behaved in the manner 
postulated by the authors. 

The next paper was “The Influence of 
Centrifugal Casting (Horizontal Axis) upon 
the Structure and Properties of Metals,” by 
L. Northcott and V. Dickin. 

Thick cylinders of three alloys—aluminium, 6 per 
cent. copper alloy; 6 per cent. tin bronze; and 
70 : 30 brass—were cast in a horizontal-axis centri- 
fugal casting machine, using chill moulds without 
a central core. 

The casting conditions were varied in respect of 
mould speed, casting temperature, rate of pour, 
and mould temperature, and the castings were 
examined to determine the influence of these factors 
upon structure. Small stationary ingots were 
prepared at the same time for comparison. The 
crystal size of the centrifugal castings was very 
much smaller than that in the stationary ones, and 
was less susceptible to changes in casting conditions. 
In the centrifugal castings small crystal size was 
favoured by a low casting temperature and mould 
temperature, a high mould speed, and a slow rate 
of pour. 

There was found to be an optimum speed of 
rotation of the mould which gave a uniform struc- 
ture free from pronounced segregation. At much 
lower speeds the delay in pick-up of the molten 
metal in the mould resulted in splashing of the 
metal, which gave rise to coarse circumferential 
zoning and roughness of the cylinder bore. High 
mould speeds led to a finer structure, but this was 
liable to be marred by circumferential rings of 
segregate associated with mould vibration. The 
damaging effect of vibration has been confirmed by 
tests on vibrated unrotated ingots. 

Chemical analyses showed little variation in 
average composition of samples taken radially 
from castings of 70: 30 brass, but the aluminium- 
copper alloy and the bronze castings showed inverse 
segregation, the outer portions of the castings being 
rich in copper and tin respectively. Solidification 
of these thick cylinders proceeded in general from 
the outside towards the inside, the bore position 
being that where solidification finally occurred. 
Examples of irregular solidification were, however, 
observed. 


Discussion 


Dr. C. H. Desch, F.R.S., asked whether in 
the making of large castings by the centri- 
fugal method any definite relation between 
the scale of banding and the size of casting 
had been observed ? 

Mr. G. Callis, as a commercial producer of 
centrifugal castings, discussed the question 
of banding. The explanation in the paper 
involved, as a major factor, the vibration of 
the mould, which apparently became notice- 
able at 1400 r.p.m., but personally he offered 
@ quite simple explanation of banding which 
did not involve vibration and which also, he 
thought, went a short distance towards 
explaining the very intriguing reversed 
inverse segregation which the authors referred 





to. The authors did not say whether the 
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centrifugal casting was made with trough 
pouring or ribbon pouring, which was an 
important matter: With an 18in. casting 
trough-poured it was extremely difficult to 
get the metal to flow from one end to the 
other of the mould. It must be “ chucked ” 
in with considerable velocity, and he believed 
that a cause of banding and porosity was that 
when the metal entered the mould it did not 
immediately spread out uniformly. It 
travelled round the mould in a big spiral and 
there was sufficient time for freezing to take 
place in certain parts and produce a difference 
in crystal size and the actual composition of 
the material to cause banding. 

Mr. A. J. Murphy said that for economic 
production of centrifugal castings it was 
important that the amount of metal which 
had to be removed from the outside, because 
of cold laps and roughness of surface, and 
from the bore because of irregular shape and 
porosity, should be reduced to a minimum. 
The conditions which favoured that were 
generally a high pouring temperature and a 
high speed of rotation. As regards the 
authors’ references to banding and the 
evidence that it was accompanied by, or was 
a consequence of periodic segregation, he 
personally could not recall having observed 
that effect, except in very special circum- 
stances, in industrial production. In such 
cases as had been noted the banding had been 
fairly certainly due to a form of lapping 
arising from too slow pouring or unsuitable 
pouring. The authors’ explanation of band- 
ing at high speeds of rotation was that 
vibration promoted solidification in the under- 
cooled liquid metal. Whilst he appreciated 
that considerable undercooling could occur 
in the undisturbed cooling of metals, he 
found it difficult to think that molten metal, 
which had just undergone unceremonious 
acceleration of its speed from zero to, say, 
50ft. per second, could justly be described as 
undergoing “undisturbed cooling.” The 
remark in the paper that banding was accom- 
panied by unsoundness made one suspect 
that other factors than vibration might be 
operative, since it was not unusual for segre- 
gation to accompany porosity in aluminium- 
copper alloys and phosphor-bronze. 

Mr. Northcott, briefly replying, said that 
although an attempt had been made in the 
paper to give an explanation for the cause of 
what had been termed vibration banding, it 
was clear that the A to Z of it was not 
thoroughly understood. For that reason 
further work was being carried out. He was 
not of the opinion that banding occurred at 
the nodes or anti-nodes of the vibrating 
apparatus. It was a fact that banding 
occurred, but he did not think it occurred 
identically at the same places in castings 
prepared under identical conditions of vibra- 
tion. Although he was not familiar with the 
work of Mr. Callis in regard to his alternative 
explanation, his own experience indicated 
that interrupted flow was most certainly not 
one of the conditions which must be taken 
into account. 

The next paper was “ Corrosion of Galvan- 
ised Coatings afid Zinc by Waters Containing 
Free Carbon Dioxide,” by L. Kenworthy and 
Miss M. Smith. The paper was introduced 
by Mr. E. A. G. Liddiard, of the British Non- 
Ferrous Metals Research Association, in the 
absence of Mr. Kenworthy. 


Complaints of premature failures in galvanised 
cold and hot water tanks led to an investigation of 
one of the controlling factors of corrosion of such 
tanks, namely, the free carbon dioxide content of 
the water. Conductivity water, a hard public 


supply water, and a mixture of the two were tested 
at room temperature, and the hard water was 
tested also under conditions approximating to 
those in domestic hot water systems. Various 
carbon dioxide contents were artificially maintained, 





and both zinc and galvanised mild steel were tested 
under each condition. 

Results show that increase in free carbon dioxide 
content increases the attack in all cases. In con- 
ductivity water, pitting was most serious with the 
lowest carbon dioxide content used, but in the hot 
supply water there was a critical carbon dioxide 
content giving maximum rate of penetration. 
Various types of zinc sheet showed little difference 
in behaviour in conductivity water. Electro- 
chemical protection of bare steel by zinc is found 
to cease after a short time, both in conductivity 
water with a low carbon dioxide content (eight to 
eighteen days) and in hot supply water (three to four 
days). Whereas in the cold supply water this pro- 
tection is maintained for many months, until] all the 
zine coating has been removed, in hot water as 
much as 50-80 per cent. of the original coating may 
remain when failure by pitting, giving rust spots, 
occurs. The importance of gas bubbles in initiating 
pitting in hot tanks is discussed. Recommenda- 
tions are made with regard to the type and thickness 
of coatings, as well as the treatment of water 
supplies. 


Discussion 


Dr. Ulick R.. Evans, who said the paper 
provided a tremendous amount of useful 
information, confined his comments to the 
section dealing with hot water. He said he 
took it that this attack was of the hydrogen 
evolution type. There might have been 
some oxygen introduced with the water, but 
the work was carried out in closed flasks and 
the amount of absorption corrosion must be 
limited, independent of the CO, concentra- 
tion. The curves.clearly showed that the 
attack had been controlled by the amount of 
carbonic acid supplied to the metal and not 
by the supply of oxygen and it was to be 
concluded that this caused acid attack. If 
that were the case, then it would be expected 
that at the places where the metal was 
susceptible to attack there would be hydrogen 
as a gas, because at that temperature the 
solubility of hydrogen would be limited and 
the removal of hydrogen in solution, which 
was so notable in the Teddington work on 
zinc, was much less likely to take place. He 
suggested that that was the cause of the 
bubbles. What determined the susceptible 
points, if it were not chance, must be found 
out. 

Dr. W. H. J. Vernon suggested there 
might be some correlation between the effects 
found in service with cold water and hot 
water. It was stated that the corrosion of 
zinc ceased as soon as rusting of the basis 
steel set in. Why was that? Presumably 
when the zinc coating broke down the steel 
was exposed before it rusted, or was it that 
as soon as the iron was exposed, rusting 
began and then the iron immediately became 
anodic, the polarity being reversed ? 

Dr. J. C. Hudson said the paper added 
considerably to our knowledge of the corro- 
sion of zine protective coatings by domestic 
waters and cleared up a number of points 
concerning the effect of CO, in solution on 
the attack on those metals. The only point 
on which it was necessary to proceed with a 
little caution arose from the statement that 
“ electrogalvanised coatings (or others con- 
taining little alloy, irrespective of their 
method of manufacture) and all alloy coatings, 
although advantageous in certain circum- 
stances, do not possess the same all-round 
degree of protection.” The authors should 
be careful in drawing that generalisation, 
because it was evident that the behaviour 
of an alloy layer was affected by conditions 
of temperature and also the amount of CO, 
present in the solution. The authors had 
sorted it out quite well, but without con- 
ducting further experiments it would not be 
wise to generalise too freely in that respect. 
After all, the most satisfactory method of 
determining how an electrogalvanised coating 
behaved—or any other type of zinc coating— 





authors had not done that. In the tests con- 
ducted by the Corrosion Committee of the 
Tron and Steel Institute there had not been 
found any marked difference between solid 
coatings applied by the different processes. 
That applied to atmospheric corrosion and 
corrosion in sea water, but he had an open 
mind on the subject. 

Mr. T. H. Turner (L.M.S.) said that as a 
user he would like this paper to be preceded 
by a statistical classification of the troubles 
which were the cause of the whole paper. At 
the end the authors said that further work 
was required, and therefore he would suggest 
some of the things which, from his point of 
view, he would like done outside the labora- 
tory before any further laboratory tests were 
carried out. First, where in the tank was the 
failure occurring; (2) the quality of the 
coating of the uncorroded part of the tank 
should be investigated; the coating above 
the water line, which would be relatively 
unaffected ; (3) the effect of dissimilar metals 
in tHe pipe system must be noted, because in 
an earlier paper Keen had pointed out that 
copper could be carried over and bring about 
the corrosion of a galvanised tank. He had 
put in beautiful thick copper pipes in his own 
house in conjunction with a galvanised tank 
and the tank corroded in a short time with 
the soft water in Birmingham ; (4) what types 
of water were associated with the various types 
of failure; (5) the difference in the case’ of 
failure of a tank which was a header or a hot 
tank ; (6) the rate of recirculation and the 
user was of importance ; and (7) as a general 
rule zinc was an admirable protection to a 
limited extent only, and the zinc itself must 
be protected. The use of bakelite was most 
hopeful, and he believed that bakelite or its 
future modification should be put on the zinc 
before the zinc tank went into service. 

Dr. Wombwell, referring to the cold water 
experiments, asked if the authors knew what 
concentration of oxygen and CO, was main- 
tained; did they carry out tests to make 
certain of this ? The paper did not say very 
much about the reproducibility of the 
results, and more information was wanted 
about the methods of estimating CO, and 
especially how much was present when con- 
sidering hot water. 

The reply will be given in writing. 

The final paper was “A Quantitative 
Study of Soft Soldering by Means of the 
Kollagraph,” by L. G. Earle. 


The importance of the time factor in any method 
of quantitatively evaluating the jointing capacity 
of a soldering system is discussed. It is shown that 
“‘ jointing capacity’? may be analysed into two 
independent characteristics of the soldering system 
—its time/temperature-wetting characteristic and 
its interfacial tension characteristic. 

An apparatus, called the Kollagraph, for measur- 
ing these two independent characteristics is 
described. 

The effect of the tin content of the solder, the 
alloy additions to the solder, the basis stock, the 
thickness of the stock, the type of flux, and pre- 
heating are discussed. The general conclusion is 
reached that most types of solder are selective in 
their reaction to different basis stocks and fluxes, 
The more striking features of this selectivity are 
summarised. 


DISCUSSION 


Mr. R. Chadwick said the Kollagraph was 
a fine -achievement, and he hoped some 
instrument maker would be induced to 
develop and market it, because it would have 
other applications in other directions than 
the one dealt with in the paper. At the same 
time, he did not like the name “ Kollagraph ” 
and preferred that it should be called an 
automatic precision balance. 

Dr. J. McKeown (British Non-Ferrous 
Metals Research Association) said he had 
frequently been asked what were the proper- 





was to test the coating itself, and so far the 


ties required in a good solder, but the question 
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was somewhat too general in its nature. The 
purpose for which the solder was to be used, 
the soldering equipment available, the nature 


of the job, the thermal conductivity of the | 8t@Phs is the time taken to reach the optimum 


basis metal, and the time in which the 


soldered joint had to be made, must all be 35 to 40 micro-inches (r.m.s. value) is 0: 00044in., 


taken into consideration. He suggested that 
there was no real evidence that the minimum 
soldering temperature, as suggested in the 
paper, was affected in any way by the thick- 
ness of the stock or, in fact, that it was by 
anything other than the liquidus of the solder. 
In the author’s test the rate of heating was 
different from one stock to another, and in 
one stock from one thickness to another. In 
order to reach the liquidus temperature in a 
fixed time of one-fifth of a second, it was 
necessary to vary the temperature of the 
bath. What the author actually measured 
was this higher temperature at which the 
solder had to be applied to wet the stock in 
one-fifth of a second, and his results were 
consequently of considerable interest to those 
engaged in machine welding. If a longer 
time than one-fifth of a second had been 
allowed for wetting to take place, would it 
not have taken place at a lower bath tem- 
perature ? Following this idea a bit farther, 
if the time was made really long, would not 
the wetting temperature in all cases be the 
liquidus temperature of the solder ? 

The reply will be given in writing. - 

The meeting closed with votes of thanks to 
the Institution of Mechanical Engineers for 
the use of their premises and to the President. 
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Group V.—EFFECT OF SURFACE FINISH ON 
PERFORMANCE 


CONTINUITY IN THE PRODUCTION OF 
SPECIFIED SURFACE FINISH 


By E. Swart 


Barter Resvtts or Testine Two Power UNItTs 
ONE WITH SURFACE FINISHES OF 35 TO 40 
Micro-Incnes (No. 1) anpD ONE WITH 
Sunrace FInisHEs oF 7 To 8 Micro-INcHES 
(No. 2) 


PRESENT practice leaves: some scope in the 
power unit for improvement by the application 
of surface refinement to such items as crank- 
shafts, valves, and their operating mechanism. 
Aft of the power unit, ball or roller bearings are 
used without exception, and ball bearings 
provide their own very difficult problems if a 
surface finish of 8 micro-inches is to be improved 
upon. The same degree of certainty does not 


smooth bere of 8 micro-inches takes a fair 
amount of coaxing to complete its bench test 
of seventeen hours without scuffing of the bores, 
pistons, and rings. From this viewpoint, 
smooth bores are not popular where a high 
volume of production is required. Bores with a 
roughness of 30 to 40 micro-inches give no such 
trouble. Further, the accuracy of the rough 
bore is within 0-0005in. for ovality and taper 
and is not the slowest operation on a line of six- 
minute stations. If smoother stones are used 
to obtain a better finish as a substitute for the 
rougher operation, the time taken to remove the 
same amiount of stock, 7.¢., 0-0025in. to 0-0045in 
on diameter, with the same accuracy, is 400 per 
cent.longer. A roughing and finishing operation 
doubles the time. 

It takes seventeen hours’ running to reduce 
a surface finish of 35 to 40 micro-inches to 
5 to 7 micro-inches, whereas an initial surface 
finish of 8 micro-inches is reduced to 2 to 3 
micro-inches in five hours or less, with no 
further reduction for twenty-five hours, but 
there is the undesirable tendency for seizure and 
scuffing. : 
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Fig. 2 shows the rate of surface improvement 
during a twenty-five-hour power unit test of the 
cylinder bores. The significance of these two 


by ‘‘running-in ” on the test bed. 
The inctease in diameter for the rough bores 


whereas thé increase for the smooth bores is 
0-00016in. These measurements are averages 
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- Fic. 2—Rate of Surface Improvement 


taken along the piston ring path, and the 
figures for actual finish will be half the amounts 
quoted for the surface affected, 7.e., 0-00022in. 
and 0-00008in. The piston ring wear was very 
similar in both rough and smooth tests; a 
turned finish was given, as it is preferable to a 
ground finish for quick bedding-in. 
The initial friction curves (Fig. 3) show that 
friction was greater for the smooth engine 
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Fic. 3—Initial Friction Curves 


(No. 2) by 6-6 per cent. at 550 r.p.m. and 
15-7 per cent. at 1000 r.p.m. After five hours’ 
running at quarter to half full load, with pro- 
gressive increments in the rotational speed from 
1000 to 3000, the curves have very similar 
characteristics, the rubbing surfaces having 
practically completed their refinement within 
this period (Fig. 4). 

The quantity of metallic material collected in 
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Fig. 4—Friction Curves After Five Hours’ Running 


the oil filters and sump is interesting; one 
would expect the rougher the finish the greater 
would be the quantity of abraded material 
found in the lubricant. There is no adequate 
explanation for the very modest difference 
shown. in the analysis (Table I) of 55-27 per 
cent. for surface No. 1 (rough) and 51-47 per 
cent. for surface No. 2 (smooth), and this can 
only be elucidated by a further series of tests. 
A comparison of present standards of surface 
finish with the results obtainable by super- 
finishing leaves little doubt that where the 
necessity arises the means are available to raise 
the standard by the installation of super- 
finishing equipment, bearing in mind the 
following :— 

(1) It is not a substitute for grinding or 
honing, and will not give any relief to the 
precision called for by these two processes. 


water-base medium, whereas super-finishing 
requires an oil-paraffin mixture. 

(8) The installation of super-finishing equip. 
ment on the grinding machine to save further 
handling is practically ruled out, because of 
item (2); therefore the additional operation 
and equipment is necessary before it can come 
into use on a production basis. 


The automobile industry is vitally interested 
in the improvement of its products, and if super. 
finishing is the next approach towards this end, 
future progress will turn no doubt in this 
direction. Unfortunately, super-finishing equip. 
ment was not readily available to a large section 




















TaBLeE I 
| 
Surface No. 1 :|Surface No. 2; 
rough finish, | smooth finish, 
35-40 micro- 8 micro. 
inches. inches 
Grammes. Grammes. 
Sump ete ove 2-389 2-242 
Magnetic filter... 4-188 4-890 
Gauze filter 0-243 0-230 
Total ... 6-280 7-362 
This consisted of :— Per cent. Per cent. 
Abraded metallic iron... 14-93 14-03 
Fron Gide iis 4:2 *- 29-07 28-3 
Soot and oil decomposi-| 
tion products .., _ . 44-73 48-53 
Gauze filter, abraded) 
metal and oxide of 
I inc, ahary nen “4 11-27 9-14 





of the industry, and knowledge of its applica- 
tion is perhaps not as well founded as it should 
be, because of this. The greater part of the 
research work involved in its development 
appears to have been carried out in the U.S.A., 
and it would seem preferable at this stage to buy 
the proved article, and not to tax one’s present 
resources with its redevelopment. 

From all accounts, and some very modest 
personal experience, the development of super- 
finishing is not accidental, if it is realised that 
the gap between grinding and lapping is in effect 
fairly wide. 

High standards of finishing, using either 
method, are comparatively slow, with limited 
applications; super-finishing fills the gap, 
eliminates lapping, and the finer grinding, and 
gives a higher rate of production, coupled with 
ease of repetition for a specified surface finish 
with close limits. 

It should be borne in mind that the present 
standards of surface finish are the result of 
many years’ practice, and are supported by 
records of satisfactory service in all branches of 
the industry; present interest is, however, 
being stimulated by the introduction of 
measuring equipment. 





EFFECT ON FATIGUE STRENGTH 


By W. Kee Wrison, D.Sc. (Eng.), Ph.D., Wh.Ex., 
M.I,. Mech. E. (Member of Council) 


General.—In applications where redundant 
weight is a serious handicap on performance, 
materials must be selected with care and used to 
the limit of their capacity. This is notably true 
in aircraft construction, where high perform- 
ance, low weight, and service reliability depend 
greatly upon careful selection of materials and 
processing methods. Operational experience 
with aero-engines indicates the rarity of failures 
from purely material defects, but emphasises 
the decisive influence of surface finish on 
resistance to loadings which are mainly dynamic. 
Careful attention to surface finish is essential 
before full benefit can be obtained from high 
strength alloy steels. 

Typical service failures of aero-engine com- 
ponents show that a single surface blemish may 
be a potential nucleus for fatigue or impact 
failure, especially if, in addition, the form of the 
part is poor. 

Sources of surface weakness are poor geo- 
metrical form, with sharp changes of section and 
corresponding areas of high stress concentra- 
tion ; fretting corrosion and wear, resulting in 
roughened surfaces and slackened fits; un- 
favourable residual stresses on which working 
loads are superimposed ; scaling due to poor 











* + Vauxhall Motors, Ltd., Luton. 


(2) The grinding coolant is invariably 


t The De Havilland Engine Company, Ltd. 
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heat resistance ; poor surface finish; metal- 
lurgical defects ; and mechanical damage. 

Tho influence of cutling, grinding, and polish- 
ing operations on fatigue strength depends 

satly on individual circumstances ; it is less 
marked for mild steels than for high-strength 
alloy steels, and may be favourable or 
‘unfavourable according to the fineness of the 
finish and the nature of the residual stresses, 
Residual tensile stresses are harmful, whereas, 
within proper limits, residual compression 
stresses may be beneficial. 

In general, most finishing operations tend to 
produce residual compression stresses, but if 
there are sharp changes of section or if the 
surface is overheated during processing, detri- 
mental tensile stresses may be left in the 
surface layers. It is therefore not surprising to 
find some scatter in the data on this subject, 
and the tabulated values should be regarded 
only as indicating the general trend. Since a 
fine finishing process, such as lapping or super- 
finishing, reduces wear and fretting tendencies, 
the actual gain in strength from the process 
may be considerably greater-than is indicated 
by the results of simple fatigue tests. 


Influence of Surface Finish on Bending Fatigue Strength 
of Steel 














Tensile strength, tons per 
square inch, 
Surface finish. 
30 60 90 
Per cent.|Per cent.|/Per cent. 

High polish, or lapped . 100 100 100 
Rough polish, or super - 

OS PGES ora 95 93 90 
Smooth ground, or smooth 

machined 93 90 88 
Rough ground, or ‘Tough 

machined ‘ 4 90 80 70 

Surface with mill scale 70 50 35 
Surface corroded by i « 

water... 60 35 20 
Surface corroded by sea 

water és 40 23 13 














Now that equipment for measuring surface 
finish is becoming more universally available, 
a systematic investigation on surface finish and 
fatigue strength at normal and elevated tempera- 
tures would be valuable, and should include 
determinations of residual stresses. 

Strength and wear resistance can be increased 
through surface hardening by heat treatments, 
such as case-hardening, flame-hardening, and 
nitriding, or by mechanical treatments, such as 
cold rolling and shot blasting. Surface coatings 
may be beneficial in improving resistance to 
fretting, corrosion, and heat. 

The paper studies the effects of these pro- 
cesses in further detail. 





LOCOMOTIVE PRACTICE 
By F. C. Jonansen, M.Se. (Eng.), M.I. Mech. E.§ 


The effects of surface finish on performance 
are qualified by the type, function, and service 
conditions of a machine. Large sizes and 
moderate pressures tend to diminish detrimental 
consequences of surface roughness. Robust 
machines, designed for reliability under exact- 
ing service, and to withstand a certain amount 
of ill-usage, suffer working distortions demand- 
ing clearances between adjacent surfaces such 
that the state of finish may be unimportant 
within wide limits, while damage attributable 
to abrasion débris is slight. Imperfect lubrica- 
tion and unavoidable exposure to dust and 
corrosive agents may combine with wear to 
produce surfaces which persist throughout 
most of the service between repairs, largely 
irrespective of initial finish. In other circum- 
stances initial roughness can be smoothed 
during the short trial run dictated by other 
considerations. The economy of super-finishing 
is effected by the capital and upkeep costs 
of ‘appropriate equipment, the expense of 
introducing additional operations into exist- 
ing manufacture and repair schedules, the 
number of identical parts to be treated, 
and the value of interchangeability as 
a feature of production and maintenance. 
Thus, the cost, time, and meteorological diffi- 





§ Reseaich Department, London Midland and Scottish 
Railway, Derby. 


culty of super-finishing large surfaces may be 
disproportionate to the prospective benefits. 
If, moreover, a machine is to be repaired 
periodically throughout its life without being 
wholly dismantled, there is less point in giving 
to surfaces which are readily accessible only 
before assembly a super-finish which cannot 
economically be repeated when those surfaces 
are restored by portable servicing tools. 

Many of these factors conducive to a limited 
use of fine surface finish are exemplified by the 
steam locomotive, in respect of which British 
practice is typical, although small componénts 
of the more elaborate auxiliaries on American 
locomotives lend themselves more profitably to 
super-finishing. The author is unaware of any 
results from controlled experiments on steam 
locomotives which demonstrate effects of surface 
finish on performance, in the restricted sense of 
increased thermal or mechanical efficiency ; 
but the outcome of improved practice is known 
with regard to certain components, while in 
others the deliberate avoidance of surface 
roughness to prevent fatigue failure, based on 
purposeful research, has brought good results. 

The influence of the conditions of service 
maintenance and long life of a locomotive has 
the consequence that the only surfaces to which 
exceptionally fine finish is imparted are on 
parts which may give immediate trouble and 
never be self-rectifying without such attention. 
Thus, journals of coupled wheel axles have 
shown, over a.number of years, that progressive 
improvement of surface ‘finish diminishes the 
occurrence of overheated bearings, especially 
in the early stages of use. The present tendency, 
therefore, is for all engine and tender journals 
to be fine-tzrned, fine-ground, and finally 
lapped. The machine by which this lapping is 
done in the London Midland and Scottish 
Railway workshops has shrouded leather 
split collars, enclosing felt pads loaded with 
oil and emery powder, strapped around 
the journals and belt driven by electric 
motors. Simultaneously the motors are oscil- 
lated axially, and the wheel-axle assembly is 
slowly revolved. Crankpins are usually hand 
polished after being ground, but crank journals 
can be machine lapped, the driving motors for 
this purpose being adapted to run up and down 
inclined rails. As an alternative to the lapping 
machine, the cylindrical parts of journals and 
the radiused fillets at their ends are polished 
(after the fine-turning operation) by felt pad and 
emery, applied while the assembly is mounted 
in a lathe. 

Although statistics or comparative test 
results are not available, it is established that the 
polished surface diminishes bearing troubles, 
both immediately and throughout the life of the 
journal. Early scoring, which would persist 
until the journal came in for repreparation, is 
avoided and the journal surface is commonly 
more highly polished after service than when 
newly lapped. It is found adequate for the 
associated white metal bearings to be*bored and 
machine-burnished. Inside big-end bushes and 
excentric liners are bored and, if necessary, 
hand scraped, but outside connecting-rod 
bushes are not hand scraped in L.M.S.R: 
practice. The wheel boss faces, which take 
axial thrust, receive no more than a smooth 
turned finish. 

Another component of the steam locomotive 
which receives special attention is the regulator 
valve, made of bronze, where perfect steam- 
tightness from the outset is essential lest the 
engine should move, whilst unattended, under 
steam. The necessary surface qualities of the 
working face are achieved by fine grinding. 
Cylinder covers are made steam-tight by hand 
filing the turned flange faces and finally rubbing 
them with emery. The requisites of perfect 
immediate performance, combined with a 
degree of surface finish compatible with minute 
clearance, are exemplified by the plungers and 
cylinders of the mechanical lubricator in which | ing 
fluid pressures may exceed 250 lb. per square 
inch. 

With these exceptions and others less notable, 
such as the general run of connections and 
facings for steam fittings, few contact surfaces 
on a locomotive receive more than a fine, 
carbide tool, turned, or ground finish. Cylinder 





bores and piston rings, for example, are only 


turned, while crosshead slide bars are given a 
moderately fine-ground finish; yet, after a 
little service, the cylinders acquire a 
polish, while machining marks are deleted from 
the slide bars, and such imperfections as persist 
are caused by grit entrained in the slippers. 
The effect of super-finish on the behaviour of 
interference fits is a prospective subject for 
research. In present L.M.S8.R. practice, loeo- 
motive axle wheel seats are left surfaced with 
a carbide tool. By contrast with the rougher- 
turned finish of earlier practice, the finer-turned 
surface ensures more accurate interference and is 
found to prevent ingress of corrosive moisture, 
but has no other known effect upon the function- 
ing of the fit. 

In this connection, an aspect of performance 
that can be markedly affected by surface finish 
is the endurance of a component subject to 
fatigue stress. It is an accepted principle that 
@ smooth finish should be given to surfaces 
which experience has shown to be susceptible 
to fatigue failure. Regions subject to stress 
concentration are improved by even local filing 
and emery polishing. The principle is well 
exemplified by an investigation, made several 
years ago by the L.M.S.R. research department, 
to assess the effects of surface roughness on the 
fatigue strength of locomotive tyre bores. In 
the rare event of fatigue failure of a locomo- 
tive tyre, the flaw used commonly to originate 
at the rough-turned bore surface near the 
flange bore corner. Tyres are shrink-fitted 
with an interference such that the average 
hoop stress across the tyre section is about 
9 tons per square inch. Alternating bending 
tests upon specimens cut to include the 
bore surface, with various finishes, gave results 
of which the following are typical] :— 


Fatigue 
limits, tons 
Condition of surface of tyre bore. per equare 
ine 
Taken from service, bored, 17 cuts “pe 
inch (obsolete preston) eis ae oni 9414 
Draw-filed 9418-5 
Carbide tool, 15 cute | per i ‘inch 9+ 20-3 
Laboratory polish ara 9+24 


While this summary ‘table omits several points 
of interest, notably the connection between 
type of steel and influence of surface finish, the 
values indicate the striking increase of fatigue 
strength, and hence the improvement of an 
important aspect of performance, that can be 
achieved by smooth surface finish of steel. ° 








New Aeronautical Research 


Station 


Some further details of the aeronautical 
research station, which the Government pro- 
to build near Bedford, were given by the 
Parliamentary Secretary to the Ministry of Air- 
craft Production, Mr, A. T. Lennox-Boyd, when 
at a luncheon in London on Saturday, 
March 10th. He said that at present the biggest 
wind tunnel was of 4000 H.P., but at this new 
station there would be several of 40,000 H.P. 
and ultimately one of 100,000 H.P. The elec- 
trical plant would be comparable in size ‘with 
that of Manchester, or two-thirds the size of 
Battersea power station. Mr. Lennox-Boyd 
added that the construction work could not all 
be done at once, but it was hoped that one-half 
would be ready in five years and the rest in ten 
years. The new establishment would take the 
place of the existing research centre at Farn- 
borough. Mr. Lennox-Boyd indicated that when 
the war was over the size of the Royal Air Force 
would be less, but it was essential to have the 
finest in quality in the world. It would be 
necessary to have a first-class Air Force, Fleet 
Air Arm, and civil aircraft industry. Fewer 
aircraft would bt produced, but there would 
probably be many more designs on the draw- 
board and in the development stage. 
Undoubtedly the forms would be _ revolu- 
tionary, necessitating all sorts of elaborate 
plant in which tests could be made. Already we 
were on the verge of designing aircraft. which 
would travel at a speed of over 700 m.p.h. 


|| Baldwin, T., 1938, Jour., Inst. Locomotive Eng. 
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PISTONS OR JETS ? 


AT a recent meeting of the Royal Aero- 
nautical Society an illuminating discussion 
took place on the respective merits of piston 
engines and jet propulsion units. Owing no 
doubt to the present position of the war, it 
was found permissible to discuss the subject 
with considerable frankness, and it is certainly 
pleasant to engineers. to fintl that they can 
now talk over some of their technical 
problems with greater freedom. Several of 
the leading experts of the Ministry of Aircraft 
Production took part in the debate, as did 
such authorities as Dr. Ricardo and Air 
Commodore Whittle. Dr. Ricardo evidently 
thought it a waste of time to attempt to 


‘|moreover, that the jet unit had reached a 
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incon |One, and its solution on appropriate lines is 


3000 H.P. in view of the present position of 
the rival jet, though one speaker put the 
limit at about 5000 H.P. We were told, 


point at which its weight for a given power 


striking difference ; on the other hand, its 
fuel consumption was given as 1 Ib. per hour 
for every pound of thrust, which at a speed 
of 550ft. per second would be equivalent to 
1lb. per horsepower-hour, or about double that 
of the present-day piston type. So it may be 
necessary to balance a saving of two-thirds 


calls for more thrust and therefore, for a 


0-35 on which Major Seversky based his wide 
claims for future ranges of flight in his provo- 
cative book, “ Victory Through Air Power.” 
At the moment the jet engine is limited in 
its fuel economy by considerations of turbine 
blade temperature. In the piston engine, 
temperatures of over 2000 deg. Cent. are 
readily dealt with, but the cooling problem 
in the jet engine is a difficult one and 
temperatures of some half that amount seem 
to be the present limit. The problem is 
largely, though not entirely, a metallurgical 


being vigorously sought. 

So far as the actual construction of these 
two types of engine is concerned, it was 
claimed that the jet engine could be carried 
from the design to the production stage in 
about one-third of the time needed for the 
piston engine. This very considerable saving 
is not surprising, since the jet engine is a 
compact unit, whereas the piston type is 
really an aggregate of a score or more of 
individual units, each single cylinder calling 
for individual ignition plugs as well as its 
own inlet and exhaust ports, and sometimes 
even of fuel pumps as well. Dr. Ricardo, 
with his long record of service in engine 
research work, supported the suggestion that 
the merits of both types might fittingly be 
preserved by using the principles of both in 
combination : 
ferably on a two-stroke cycle, to handle the 


efficiency. 
somewhat complex mechanically. 


development, 


the past eight years; and with the jet type 





ment should be wider still. A feature of the 
latter which will certainly add to its popu. 
larity with the travelling public is its use of 
what are known as “safety fuels” (eg, 
kerosene), leading to a greatly reduced risk 
of fire in the air, and much less likelihood of 
really dangerous fires occurring on those 
occasions, fortunately rare, when a crash takes 
place on landing. This higher safety ratio 
would also be of great benefit.to military 
types, both fighter and bomber. Civil and 
military aircraft alike will gain also, it js 
expected, from the lesser intensity of noise 
in the interior of jet-propelled aircraft, even 
when the external noise field does not differ 
much in volume from that of the piston type. 
A striking, and perhaps rather embarrassing, 
feature of the jet éngine is that it affords so 
wide a choice of variables from which selection 
has to be made in design, whilst if Dr. 
Ricardo’s expectation of a “ marriage” 
between new and old takes place, the designer 
will find the choice wider still. Young engi- 
neers now entering this field of work will 
certainly have full opportunity for exercising 
their talents to the full and of making use of 
every scrap of scientific knowledge they have 
been able to acquire; whilst many with a 
long record of years spent on engine design 
and development will wish that they could be 
young again, and so share in this newly 
spread feast of opportunity. 


A Boiler Trouble 


THE paper read at a joint meeting of the 
Institutions of Mechanical and Electrical 
Engineers in the former’s building last 
Friday, March 23rd, was refreshingly prac- 
tical. In the erection of high-pressure boilers 
at Battersea troubles were experienced in 
expanding mild steel tubes satisfactorily into 
alloy steel drums. There is no need to 
mention details here, since we begin to pub- 
lish on another page of this issue an abstract 
from the paper concerned. It is, however, 
worth noting that those who took the trouble 
in hand were confronted by existing drums 
and tubes and partially erected boilers. Thus 
it was out of the question to decide by 
leisurely experiment in the laboratory what 
was a preferable combination of tube and 
drum material. The best had to be made of 
those on site, the dimensions and. materials 
of which had. been selected, as Sir Leonard 
Pearce pointed out in the discussion, for good 
and sufficient reasons. Thus since the pro- 
blem faced and solved was essentially ruled 
by the need to conserve existing material, it 
cannot be assumed that the solution so 
satisfactorily attained is necessarily the one 
that will best meet the needs of boilermakers 
in the future. 

But it would do the paper very little justice 


the piston component, pre-|to suggest that the work reported in it had 


relevance only to a particular incident. It is, 


high-pressure and high-temperature end, and/| first of all, interesting that the problem 
the jet component to provide the large|should have arisen at all. 
expansion ratio needed for the best thermal | revealed in the discussion, other boilers with 
This makes a picture attractive|comparable pressure and temperature con- 
in its promise of economical operation, if|ditions, using alloy steel drums and mild 
steel tubes, have been erected elsewhere, and 
Long as the piston engine has been under | the expansion of the tubes into the drums has 
its power output has _in|/given no more trouble than is usual. 


For, as was 


It fell 


one important instance, we learn, been| apparently to Babcock and Wilcox, Ltd., the 
increased by no less than two to one during | makers of the boiler concerned, to be the first 
to experience the trouble; but it can hardly 








design new piston types for much over 


still in its infancy, the scope for improve- 


be supposed that they will be the last, even 
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though by the publication of the paper they 
have given others particulars about it. 
Although perhaps, in the light of experience 
now gained, it can be hazarded that the 
choice of some other alloy steel for the drum 
might have prevented any trouble arising, 
any reader of the paper is likely to feel con- 
yinced that sooner or later as boiler con- 
ditions become more severe, the problem was 
pound to be encountered. The investigation 
undertaken has shown one way by which 
tubes can satisfactorily .be secured to the 
drums—by the use of ferrules. Several other 
ways were considered by the authors of the 
paper; but for various detail reasons—all, 
however, basically connected with the actual 
existence of drums and tubes on site—they 
were rejected or not fully explored. The true 
value of the information given in the paper, 
we suggest, is that it defines the problem to 
be solved and provides that groundwork of 
practical experiment upon which a more 
exhaustive investigation, no longer handi- 
capped by the all-too-obvious cost of scrap- 
ping existing material, can be based. 

But there is still more to be said. The 
paper was interesting on two further counts 
as well. It would not have been wholly out- 
side the ordinary experience of suppliers of 
plant had the purchaser left the contracting 
firm to extricate itself from its difficulties as 
best it could. In fact, a far more pleasurable 
relationship arose. The purchaser—in this 
case the London Power Company, to which 
much credit is due—actively co-operated 
with the firm in finding a solution to the 
difficulty, a fact revealed by the association 
in the authorship of the paper of representa- 
tives of both parties. Further, we think that 
Babcock and Wilcox, Ltd., is to be particu- 
larly congratulated on its courage in freely 
admitting its troubles and upon presenting a 
detailed technical account of them for the 
benefit of engineers in general. As a speaker 
in the discussion pointed out, competitors 
and prospective customers always come 
‘eventually to hear of such matters, with the 
disadvantage to the firm concerned if secrecy 
is attempted, that the information is obtained 
at third or fourth hand, and is thus hardly 
likely to be under-exaggerated. By openly 
publishing full details, the firm has not only 
performed a service to the engineering pro- 
fession ; it has implicitly revealed the energy 
and resource of its own engineers. We believe 
that it will thereby prove to have raised 
rather than lowered its prestige, and we hope 
that other firms in other branches of engi- 
neering will be encouraged by the success of 
this temerity to publish similar technical 
papers on the troubles they may experience. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SPECIAL SHAPES FOR WELDED 
CONSTRUCTION 


Smr,—Your article in THE ENGINEER, Feb- 
ruary 9th issue, under the heading of “‘ Special 
Shapes for Welded Construction,” was very 
interesting, but it did not mention one of the 
difficulties encountered in using rolled steel 
sections of any type, t.e., dimensional i inaccuracy 
and lack of straightness. 


years now, I have been using a Taylor and 
Challen 11ft. beam brake press for forming such 
angles and channels to the exact length required 
and up to #,in. in thickness. 

The procedure is as follows :—Strips of the 
desired width and length are sheared from plate. 
Unit punches are set up to the required centres 
on the brake press and all holes pierced by one 
stroke of the press. The punches are then 
removed and top and bottom bending tools 
inserted and the angle or channel formed. 

This method of production has shown a con- 
siderable economy over,the old one of taking 
stock rolled steel sections, sawing to unit 
length, marking out for and drilling the required 
holes. 

This method results in components of easily 
controlled accuracy of length and limb and with 
holes perfectly in line and with uniform centres. 

L. W. Hotrom. 

Witton, Birmingham, 

March 23rd. 





CATHODE RAY OSCILLOGRAPH 


S1r,— You published in your issue of February 
16th a letter from Dr. F. Aughtie on the subject 
of phase distortion in low-frequency amplifiers. 

We should like to say that, in fact, we are 
quite in agreement with Dr. Aughtie as to the 
invalidity of a frequency response characteristic 
when the suitability of an amplifier for these 
engineering tests is being judged. In our own 
experience we have also frequently found 
amplifiers in use which employ various methods 
of low-frequency accentuation, and which neces- 
sarily introduce thereby an even greater phase 
disturbance than is encountered in a simple R.C, 
coupled amplifier of similar amplitude response. 

For these reasons the amplifier included in 
the Mullard E.800 oscillograph has been 
designed with no low-frequency boosting circuit 
at all, and depends for its operation entirely on 
the very long time constants of its coupling 
networks. In this way the phase response is 
maintained constant over a very large range of 
frequencies. Measurements made on one of 
these instruments show that at 1 cycle per 
second the phase delay through the amplifier is 
only 6 deg., at 0-5 cycle per second it is 11 deg., 
while at 0-1 cycle per second it is of the order 
of 40 deg. 

Finally, we can say that our sole reason for 
quoting the amplitude response in our published 
information is that this is the figure always 
asked for by our customers. This is another 
instance of the unfortunate effect of carrying 
over the language of one technique into another 
field. 

THE MULLARD WIRELESS 
Service Co., Lrp., 
Hues A. DELL, 
London, March 23rd. 








Sixty Years Ago 





A Grrr oF WorRK 


In our issue of March 27th, 1885, we recorded 
an unparalleled incident in English industry. 
Some six years previously the puddlers and 
millmen employed by William Cooke and Co., 
of Tinsley, had gone on strike against a pro- 
posed reduction in their wages. Feeling ran 
very high, so high that one man who refused 
to join the strikers had his hand cut off with a 
cleaver. Now, we said, a very different feeling 
prevailed among the men. The iron trade had 
fallen upon bad times, and the company found 
difficulty in giving its workers employment. 
The meri met to consider the situation, and 
then sought an interview with the manager, 
Mr. Thomas Wilkinson. They felt, they said, 
that it was their duty to do something to assist 





Tt may be of interest to know that, for some 


the company to tide over the depression, and 


.| to the pre-war grades. 


had decided to offer it the free gift of a week’s 
work. The incident aroused much interest 
everywhere in industrial circles. It was recog- 
nised, that the offer came from a class of men 
least likely to make it. The puddler’s life was 
a hard one. He laboured hard in front of the 
furnaces for eight or nine hours for some 
5s. 6d. per day. The self-sacrifice shown by 
Messrs. Cooke’s workmen was made the more 
striking by the fact that recently they had been 
working not more than three days a week. The 
men’s offer was accepted by the company, but 
the puddler’s trade was fast shrinking before 
the fierce competition of steel, and it was no 
mere temporary depression which the men 
sought to help their employers to tide over. 
Many wrought iron manufacturers were even 
then contemplating turning over to steel pro- 
duction. 








Barking Power Station 


In his chairman’s address at the fifty-first 
ordinary general meeting of the County of 
London Electric Supply Company, Ltd., which 
took place last week, Sir Robert Renwick dealt 
briefly with the engineering aspects of the 
undertaking over the past five years. In spite 
of adverse circumstances, he said, the generating 
station at Barking had come through the period 
with flying colours. There had been no inter- 
ruption in the supply to customers, and the 
station had met efficiently all the demands made 
upon it. During the war period the plant 
capacity of Barking had been increased by the 
addition of another 75,000-kW generating set 
and four boilers. The generating set came into 
service in the summer of 1940 and was followed 
by two boilers in 1941 and the other two in 
1942. The new plant was put to work under 
difficult conditions in the blitz period. The 
installed capacity of Barking station was 
to-day 537,500 kW. The main difficulties had 
arisen, Sir Robert went on to say, owing to 
labour and the coal supply. The major diffi- 
culty at the station had been that of obtaining 
a sufficient number of suitable men to replace 
the experienced, pre-war regular workers and, 
in addition, to make up the number which was 
needed to operate the additional plant. Some 
30 per cent. of the pre-war personnel were 
taken away into the Forces and had to be 
replaced by labour, the major part of which was 
quite unfamiliar with the work required. The 
company’s high standard of maintenance had 
been difficult to maintain, and there was con- 
siderable leeway in maintenance to be made 
up, which has had to be deferred and will have 
to be made up from contingency funds. No 
less than 1,250,000 tons of coal a year is needed 
for Barking. During the pre-war years the 
station could be coaled by some 270 ships a 
year, but last year the coal had to be delivered 
by not less than 407 ships of various sizes and 
suitability arriving in groups in accordance with 
the convoy system. The quality of the fuel 
received had deteriorated enormously during 
the war years, and efforts to consume all sorts 
of inferior types of coal had adversely affected 
the operating results and had definitely increased 
the costs of maintenance of the steam-raising 
plant. There had been an alarming increase in 
the cost of fuel, even although it was far inferior 
Considering the decreas- 
ing production from the pits, the manner in 
which the Ministry of Fuel had kept supplied 
all public utilities during the war had been a 
remarkable achievement. 
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Surface Finish Exhibition 


No. IlI—(Continued from page 238, March 23rd) 


method of recording has been freely adapted 
from the work on this subject of the late 
A RECORDER for involute gear teeth was|Dr. G. A. Tomlinson, of N.P.L., with his 
shown by D. Napier and Son, Ltd., of Acton. | permission. 
This recorder—Fig. 13— is intended principally} It is fundamental that when two involute 
for checking the accuracy with which gear teeth | gears are rotated in mesh, the contact between 
have been cut ; but, in fact, it also shows the | teeth always occurs on a line tangential to their 
surface finish of each tooth tested. The follow-'base circles. For the purpose of checking the 


Gear TootH RECORDER 





ne 
more simply by referring to Fig. 15, where the 
base circle A—which has been Conveniently 
flanged to represent a gear blank for scribing— 
is rolled on straightedge B in the direction of the 
arrow. Ifa pointer set level with the top of the 
straightedge is placed at X, the line scribed 
while rolling the base circle will be a trys 
involute. Similarly, if an accurately cut gear 
with its base circle attached is dealt wit}; in the 
same way, and the pointer substituted by a dial 
indicator provided with a suitably shaped 
adaptor, no movement will be observe: on the 
dial during the rolling action. Conversely, jf 





there is any departure from true form bh) design 
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SECTION D.D. 


ing description of the device has been sent to;involute profile of gear teeth this “line of 
us by Mr. Crook, who, with the assistance of | action” may take tangible form as a straight- 
Mr. 8. A. Willis and Mr. H. W. Trimmer,|edge and the base circles as discs accurately 
developed it for use in the company’s standards] ground to theoretical diameters. If such a disc 
room. Application of the basic principle and| is rolled along the straightedge without slip, the 

relative movement to a 
pointer which is set at 
the same height as the 
straightedge above a 
given base, is true invo- 
lute form, as explained 
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Fic. 13-GEAR TOOTH RECORDER 
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SECTION C.C 
FIG. 12-ARRANGEMENT OF INVOLUTE GEAR TOOTH RECORDER 


or otherwise, the amount will be registered and 
may be located in terms of base circle circum- 
ference, since the straight line C X must be 
equal to are C D (as they roll without slip) and 
any deviation may be plotted, by comparison 
with the total forward movement relative to 
contact at tip. 

It is found more convenient, when dealing 
with teeth of “ corrected ’”’ form, to replace the 
dial test indicator with a simple recorder, as 
described below. Recordings thus taken show 
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FiG. 14—-TYPICAL RECORD 
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— 
7o denoting the departure from true 
oe, and if the stylus is withdrawn from 
contact with the tooth at the end of its travel, 
a straight line is produced on the return stroke, 
which may be used for comparison, since it 
represents the theoretical involute form. The 
recorder amplifies the stylus movement twenty 
times and a reduction of 5 ; 1 is provided on the 
jength of the graph for convenience. It is 
ible to trace the graph on a card with a 
suitable pen, but more positive results are 
obtained by fitting a very sharp point tothe 
recorder and tracing on a sheet of previously 
smoked glass. The record so obtained can be 
optically projected very well and profile devia- 
tions in units of 0-0001 are readily observed at 
X magnification. 
"ae — block—see Fig. 12—is attached to 
the recorder base by two flexible steel strips to 
permit parallel movement in a horizontal plane. 
Amplification of the movement of the stylus 
int is effected by the rotation of a vertical 
cylinder to the upper end of which is secured 
a flexible steel strip of suitable length carrying 
the recording pointer at its remote end. Two 
fixed horizontal cylinders attached one above 
the other to the recorder base provide the 
support for the vertical cylinder on one side, 
and a third cylinder attached to the stylus 
block serves to retain and rotate the vertical 
cylinder. The table for receiving the glass slide 
on which the record is taken is suitably disposed 
under the pointer and is operated lengthwise by 
a finger in contact with the mandrel or base 
cirele diameter. It is necessary to have two 
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similar base circles on two straightedges spaced 
about 10in. apart on a mandrel carrying the 
component, to obviate twist during recording, 
and the mandrel is made as heavy as con- 
veniently possible to avoid slip. It is possible 
to change components without disturbing the 
mandrel or base circles. A back stop is provided 
on the straightedges to prevent the assembly 
rolling off, and an adjustable height finger is 
placed at the rear to phase tooth setting for 
successive gears on batch work. Base circles 
are detachable and may be replaced by other 
sizes. 

The recorder unit is free to move in both 
planes and is located against a setting bar 
adjacent to the front of the straightedges and 
an adjustable stop is provided to permit con- 
trolled: side movement. A feature of this device 
is that a graph can be taken at one end of a 
helical gear, the recorder moved along a given 
amount by inserting appropriate slips in the 
stop and in front of the setting bar, when a 
second graph is taken. This graph should be 
superimposed on the first one and show no 
difference if the helix angle is correct. 

There is no reasonable limit on the length of 


. specimens and gears may be accurately graphed 


on their shafts to check wear after running. 
Drive gears on crankshafts may be checked with 
no further apparatus than a ring ground in the 
bore to journal diameter and ground externally 
to base circle diameter. This is split and the 
halves used, at each end to provide the necessary 
support and location during rolling on stock 
parallel strips to clearwebs. Glass slides used 
are commercial lantern slides, 3in. by 3in., 
which are waved over a taper or candle to deposit 
a very thin film of soot as evenly as possible and 
afterwards flooded with alcohol. When dry, 
a fine clear-cut graph results. Selected slides 
may, of course, be made permanent by a 
suitable fixative. 

In Fig. 14 is shown a typical record. The 
height from “ tip ” to the graph at A equals the 


addendum relief and similarly the height at D 
minus that at C equals dedendum relief. In the 
original of the record reproduced the magnifica- 
tion was 1000 x vertically and 10 x horizontally. 
The record shows the surface roughness in 
addition, to the shape and the finish can be 
estimated by comparison with similar records. 
(To be continued) 








American Engineering News 


New Garbage Disposal Process 


Both use of and experiment with the 
treatment of garbage and wastes in combina- 
tion with that of domestic sewage had been 
developed in the United States before the war, 
and will probably be extended widely in post- 
war sanitary developments. It is only within 
recent years that there has been practical 
application of this method, and numerous 
operating problems remain to be solved. In its 
combination with sewage, the garbage is first 
ground and then discharged into the sewers, or 
at the sewage inlet to the treating plant, or 
into the sewage sludge digestion tanks. But 
while the increase in sewage flow is slight, so 
that no increase in size of sewers or conduits 
is necessary, the proportion of solids in domestic 
sewage may be nearly doubled by the ground 
garbage. This applies to both settling and 
floating solids, while much of this matter might 
pass out of the settling tank as dissolved and 
colloidal portions of the effluent, thus add 
ing to the load on activated sludge and 
biological filters. At one treatment plant the 
addition of garbage solids to the digestion 
system nearly doubled the rate of methane gas 
production. In a newly developed process of 
controlled digestion of garbage the material is 
cleaned of bottles, tin cans, &c., on a belt 
conveyor, which discharges into a grinding 
machine, in which supernatant liquor from a 
sewage ‘sludge digester is added, instead of 
water, to facilitate grinding. The ground 
garbage drops into a perforated container, and 
when this is full it is automatically closed and 
lowered into the liquor of the garbage digestion 
tank. These containers form a continuous 
travelling chain. As the digesting material 
tends to form a thick mat at the top, thus 
retarding the digesting action, the containers 
are caused to revolve and invert themselves 
during their travel, in order to prevent the 
formation of such a mat and to cause a thorough 
mixing of the contents. The drained residue, 
which is non-putrescible, is discharged on to a 
belt for delivery to a disposal site or to motor 
lorries for transportation. 


Irrigation and Power Development 


During 1944 the United States Bureau 
of Reclamation has put under irrigation 244,000 
acres of new lands and provided additional 
water for 1,022,000 acres of lands suffering from 
shortage of precipitation. All this is part of the 
war food programme. More than 4,000,000 
acres of former desert land in arid and semi-arid 
regions are now served by the irrigation works. 
At the thirty hydro-electric plants the total 
ene’ production during the year was 
13,747,000,000 kWh. The capacity of the 
present generators is 2,440,000 kW, which will 
be doubled when the génerators on new projects 
are put in service. The 13-mile tunnel through 
the Continental Divide of the Rocky Mountains 
was holed through in June, and is now being 
lined with concrete. It will carry water from 
the Pacific slope of the range for irrigation of 
lands on the eastern side. Since 1902 the 


Bureau has built 179 dams, including the three |. 


largest concrete dams in the world ; in order of 
volume they are the Grand Coulee, the Shasta, 
and the Boulder dams. Besides these, it has 
built 5121 miles of canals and ditches, 358 
tunnels aggregating a length of 111 miles, 2322 
miles of pipe conduits, 14,420 bridges, 4344 
miles of roads, and 235,000 canal structures and 
culverts. The Shasta Dam, in California, com- 
pleted in 1944, is a concrete structure of the 
gravity arched type, 602ft. high from the lowest 





point of the foundation, and 3500ft. long at the 





crest, with a total volume of 5} million cubic 
yards of concrete. Two of the generators of 
75,000 kW are already supplying electric 
power for war industries by means of a trans- 
mission line 100 miles long. To be finished in 
1945 is the Anderson Ranch Dam, which will be 
the largest earth fill or embankment dam ever 
built. With a height of 444ft. and a crest 
length of 1350ft., it will have a volume of nearly 
10,000,000 cubic yards. Its multi-purpose 
reservoir will serve for irrigation, flood pro- 
tection, and power development. Besides 
normal work, the Bureau is planning extensive 
works to provide employment during the post- 
war period. 


Design of Shield-Driven Tunnels 

While the lining of a shield-driven 
tunnel, composed of rings of cast iron, steel, or 
concrete segments, is a very simple structure, 
its design is complicated by the highly inde- 
terminate character of distribution of the 
external pressure. In general, a uniform distri- 
bution of vertical forces has been assumed, 
supplemented by horizontal soil reactions, but 
a new study by an American engineer intro- 
duces flexibility of the lining as an important 
factor. A result, backed by other investiga- 
tions, is that linings designed by ordinary 
methods are of excessive strength and cost and 
weight. Another conclusion presented is that 
steel is more economical than cast iron as 6 
lining material on account of its higher tensile 
strength.- For a steel lining rolled or pressed 
segments made from plates are. suggested as 
most suitable. Bolts might then be dispensed 
with, as the comparatively thin flanges are 
particularly adapted to resistance welding. 
With the transformer mounted on the end of the 
arm of the erecting machine, a series of welds 
on the flange could be produced in a fraction of 
the time required for bolting them together. By 
overlapping the welds the flanges may be joined 
by a continuous seam of fused metal, thus 
ensuring @ water-tight joint without caulking. 
Since no arc or flame is used in this kind of 
welding, there would be no fire hazard. An 
objection that may be raised is that a large 
cross section of the lining is necessary for 
resistance of the jacks in shoving the shield 
forward. This objection is met by the claim 
that there is no good reason for making material 
needed only during construction an integral 
part of the lining. A better plan suggested is 
the use of scaffolding to take the pressure of the 
jacking. This would be so connected to the 
lining as to effect a gradual transfer of the jack 
pressure, so that at some distance behind the 
shield there would be no pressure. Thisscaffold- 
ing would be detached and moved forward as 
the tunnelling advanced, and finally removed 
on the completion of the work. 








Books of Reference 





Whitaker’s Almanack, 1945. London: J. 
Whitaker and Sons, Ltd., 13, Bedford Square, 
W.C.1. Price 10s. (cloth) and 21s. (leather).— 
Having overcome many difficulties, which have 
delayed its appearance, the publishers have now 
produced the seventy-seventh annual edition of 
“ Whitaker.” They are to be congratulated on the 
high standard of accuracy that is maintained, and 
upon the mass of information that is presented. 
To keep inquirers abreast of the times, several new 
articles are included, among them being “ Britain’s 
War Effort,” ‘Social Security,” ‘ Education,” 
“‘ Stratosphere,” and ‘“ Rocket Flight.” As a 
work of reference which will provide the answer 
to so many everyday questions, “‘ Whitaker ’—with 
its carefully prepared index—remains excellent. 








THe Late Mr. Ernest HounsELL.—We regret 
to learn of the sudden death, on March 20th, of Mr. 
Ernest Hounsell, A.M.I. Mech. E., A.M.I.E.E. 
Mr. Hounsell served his time at the Lancashire 
Dynamo Works, Old Trafford, Manchester, and 
later joined the Brush Electrical Engineering Com- 
pany, Ltd., as an estimating engineer. Subsequently 
he was transferred to the London office of the 
company to become its manager, and joint manager 
in the war years. : 
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Super-Speed Draw Bench 





UntiL quite recently improvements in the 
design of draw benches have been somewhat 
meagre, and the low productive Capacity of 
these machines has always remained the same 
Sir James Farmer Norton and Co., Ltd., of 
Salford, have now designed a draw bench 
which is fully automatic, including the pointing 
of the material before drawing. It has a pro. 
ductive capacity of more than ten times the 
amount produced by any ordinary bench: in one 
day of eight hours. The design is chainlegg, 
and can be made as a “ simplex ” multi-drawing 
unit to draw bars or tubes from one end or ag q 
“duplex ” unit to draw bars or tubes from both 
ends. The machine has a pulling power of 
100,000 Ib., and can draw bars from fin. to 3in, 
diameter by 30ft. long. 

The machine has been designed for drawing 
both ferrous and non-ferrous bars at extremely 
high speed and also to reduce the non-produe. 
tive time spent in handling the bars to the least 
possible amount. To obtain the greatest possible 
output, the machine is arranged, to draw three 
similar-diameter bars at the same time. [It 
can, however, operate on only one or two bars, 
if so required, without the need of any com. 
plicated adjustments. 

The machine, as illustrated herewith, is 
actually a duplex machine, one set of bars 
being drawn from one end, while another set of 
bars is being pointed at the other end. The 
return stroke of the gripper dog table is utilised 
to draw the second set of bars through the die 
plates, so that there is no idle return stroke, 
and all operating time is fully utilised in doing 
useful work. Where the production does not 
merit the cost of installing the duplex machine, 
a single head simplex machine is supplied. 
The simplex machine is the same as the duplex 
machine, with one pointing and drawing head, 
and its mechanism removed. With this type of 
machine the return stroke is utilised for point- 
ing a second set of bars before being drawn. 
The main bed is made in three sections bolted 
and keyed together. Each section is a rigid 
box casting, carried right down to the founda- 
tion along its full length. Machined faces 
along the top face provide seatings for the steel 
track for the table runners. Cast steel brackets 
mounted on both sides of the bed carry the 
steel top track bar. The end bed section is 
plated in the centre to collect and form a tank 
for the bar lubricant. Suitable guards and 
filters are provided to prevent any metal 
particles from entering the sump. 

The gripper dog table is of box section 
fabricated steel, supported on the track for its 
full length by ball bearing mounted flanged 
runners. The top track bar fitted on the bed 
prevents any possibility of “lift” in the table. 
The centre portion of the table forms a seating 
for the gripper dogs. On the underside of the 
table is fixed the high-tensile steel rack, which 
provides the drive for the reciprocating traverse 
of the table. The rack, which extends for the 
full length of the table to enable the longest 
possible traverse to be obtained, is made in 
easily renewable séctions, each one of which is 
rigidly bolted and dowelled to the table. 

The gripper dogs are arranged in triplicate, 
so that one, two, or three bars can be gripped 
simultaneously. The dog bodies are steel 
castings to withstand the maximum peak 
pulling loads, whilst the renewable hardened 
steel dogs are arranged to grip the full range of 
bar diameters. The grip and release of each of 
the dogs is operated by hydraulic cylinders 
supplied from a common reservoir and small 
electric pump, carried on the table under the 
dogs. 

The main drive is by variable-speed Ward- 
Leonard control gear and motors. The motors 
drive through flexible couplings and reduction 
gear-box on to the rack pinion shaft in the main 
bed. All the gears are of high-tensile steel, 
with machine generated teeth, and are flood 
lubricated. 

Adjustable trip switches, mounted alongside 
the main bed, control the work, and return 
strokes of the table and also operate the gripper 





dogs in the correct sequence during the cycle of 
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—— 
operations. Besides the automatic cycle con- 
trol switches, @ push-button station is provided 
on the operating side of the bed in a convenient 
sition for manual control by the operator. 
The die plates are mounted on the three- 
spindle pointing head between housings on 
either side of the bed. These housings are 
carried right down to the main foundations, 
and are bolted and dowelled to either side of 
the bed. They are rigidly tied together on the 
top by a box-sectioned stay. The “ pointing” 
spindle head is a casting sliding.in machined 
guides between the housings. Each of the 
three pointing spindles is mounted directly 
above its respective die plate. Provision is 


‘made for mounting interchangeable cutter 


heads on the spindle nose. A large hole through 
the centre of each spindle allows bars up to the 
largest diameter within the capacity of the 
machine to be pointed, and permits of the 
ingress of outting fluid directly to the cutter 
heads. 

The spindles are driven by machine-cut 
helical gears from one driving motor mounted 
at the back of the spindle head. The elevation 
of the spindle head is effected by twin screws 
operated through worms and wheels from a 
motor mounted on top of the cross stay above 
the housings. The motor is controlled by limit 
switches interlocked with the main motor con- 
troller, so as to operate at the correct point in 
the operating cycle. The limit switches are 
set to give a fixed traverse equal to the exact 
height between the die plate and spindle 
centres. The spindle head is balanced to give 
easy and rapid elevation for positioning the 
draw dies after the bars are pointed. 

The cutter heads mounted on the spindle 
noses are steel castings, each carrying four tools. 
Each cutter head is interchageable and is 
readily adjusted for different sizes of bars 
within its capacity. Three sizes of cutter heads 
are supplied to cover the full range of bars in 
the machine. When using the small heads, one 
cutter head is mounted on each of the three 
spindles ; when using the medium heads, one 
cutter head is mounted on each of the outside 
spindles ; and when using the large head, it is 
mounted on the middle spindle. The design 
of the cutter heads is such that the cuttings are 
removed from the bar in continuous ribbons, 
which are automatically broken up into pieces 
of a convenient size for handling and disposal. 

The pointing feed attachment is mounted 
immediately in front of the spindle head, and 
consists of a bridge piece slide over the bed 
and supported on stands at either side. The 
stands are carried down to the foundation 
and are bolted to the main bed besides being 
braced to the spindle head housings by tie bars. 
The bar-gripping carriage is mounted on flat 
“vee” guides on the bridge piece slide, and is 
traversed by rack and pinion through worm 
gears from a motor mounted on the rear stand. 
The control of this motor is interlocked with the 
control of the spindle head elevating motor, so 
that the gripping carriage can only be traversed 
when the spindle head is stationary. The bar- 
gripping mechanism consists of hardened steel 
“vee” blocks, operated by taper sided sliding 
blocks and hydraulic cylinders. The design of 
the gripping mechanism is such that it ensures 
all three of the bars being independently and 
simultaneously gripped. 

Adjustable bar support rollers are provided 
at the entrance to the gripping jaws to support 
and guide the bars into the jaws at the correct 
centres. Adjustable bar swivel stands are 
mounted on lengths of rail track at the feeding- 
in end of the machine to facilitate the loading 
of the bars into the machine. Unloading ramps 
are supplied for rapidly clearing the drawn bars 
away from the machine. 

The cycle of operations of the ‘‘ simplex ”’ 
machine is as follows :—The spindle head is in 
its lowest position with the spindle centres in 


line with the bar centres. The bars are pushed J. 


through the gripping jaws of the pointing feed 
attachment—a stop is fitted to ensure that all 
the bars are pushed through a fixed distance, 
and all the front ends are level. The bars are 
automatically gripped and the gripping carriage 
traverses forward to push the ends of the bars 
through the rotating cutter heads a predeter- 
mined distance to suit the length of point 





required. The gripping carriage is automatically 
reversed to withdraw the bars from the cutter 
heads. Immediately the bars are clear of the 
cutters, the spindle slide elevates until the die- 
plate centres are in line with the bar centres. 
The gripping carriage then traverses forward 
again and pushes the pointed ends of the bars 
through the die plate into the jaws of the gripper 
dogs on the table waiting at the other side of 
the die plate. 

The bars are released from the gripping 
carriage at the same time‘as the table gripper 
dogs take hold. The main motor comes into 
operation and immediately accelerates to top 
speed against the initial starting torque of 
drawing the bars through the die plate. Just 
before the completion of the drawing operation, 
the main motor decelerates to a low speed for 
the last portion of the traverse. When the 
bar is clear of the die plate, the gripper dogs 
automatically release, and the bars drop on to 
the unloading ramps for removal. The table 
has meanwhile reached the end of its traverse, 
when it immediately reverses, and with rapid 
acceleration to top speed, returns to its initial 
position. Just before the limit of the return 
stroke, its speed is decelerated to a lower speed 
for the last portion of the traverse. On reaching 
the initial starting position the table auto- 
matically stops ready for the reception of the 
next set of bars, which by this time should have 
been pointed, as immediately the first bars are 
clear of the die plate the spindle head lowers, 
with the cutter heads, into position for pointing 
a second set of bars being loaded into position 
in the gripping carriage. 

The estimated production time with the 
“* simplex ” machine on steel bars, lin. diameter, 
30ft. long, three bars at each operation, is as 
follows :— 


Pointing. Drawing. 
Seconds. Seconds 
Gripping... ... ... 2 Acceleration ... ... 1} 
Traversing forward 4 Traverse... ... ... 18 
Reverse traverse ... 4 Deceleration ... ... 1} 
Elevate spindlehead 4 
Traverse forward ... 5 


Total time for point- 
i oan ace ae 21 


ing 

As the pointing tekes place during the return 
stroke, the total time taken for useful work is 
19+21 seconds=40 seconds for three 30ft. 
bars. This is equivalent to 8100ft., or 9-46 tons 
of bars per hour. 

The cycle of operations for the “ duplex” 
machine is generally the same as for the 
“‘ simplex ” machine, with the exception that a 
second, set of bars is being pointed during the 
work stroke. The estimated production time 
on steel bars, lin. diameter, 30ft. long, three 
bars at each operation, is pointing 19 seconds, 
drawing 21 seconds. As the pointing takes 
place during the drawing stroke, the total time 
taken for useful work is the 21 seconds required 
for drawing. This is equivalent to 15,420ft., or 


ry 


Pe 








18 tons per hour. ‘The foregoing production 
figures are based on a maximum drawing speed 
of 100ft. per minute. 








Charging Equipment for 
Electric Furnaces 


In order quickly to accomplish the charging 
of electric steel furnaces, mobile box chargers 
have been developed and successfully employed 
in many works. These chargers run on the 
platform, picking up the charging boxes from 
stands placed at convenient points. They are 
fitted with a tee-headed bar, which is carried 
in a rocking frame, provided with trunnions and 
rocking hoist gear, as well as a locking bar to 
secure the charging boxes. A photograph of a 
machine of this type, built by the Wellman 
Smith Owen Engineering Corporation, Ltd., 
London, is reproduced herewith. The machine 
is carried on three points, the front wheels 
being mounted on a through-going axle. The 
rear end is carried on a castor which constitutes 
the driving and steering element. This castor 
is provided with dual solid rubber-tyred wheels 
and is driven by an electric motor. It is capable 
of turning about a vertical kingpost through an 
angle of 90 deg. on each side of the central 
position. This permits of a minimum turning 
radius equal to the wheel base of the machine, 
and the machine is therefore capable of 
manceuvring in a comparatively small space. 
The rocking hoist motion may be operated either 
electrically or hydraulically, but the bar turning 
gear is arranged for hydraulic operation only. 
A constant-running motor and oil pump supplies 
the hydraulic power, the advantage gained 
being a reduction in the stored energy of the 
moving parts as compared, with separate electric 


-| drives, thereby effecting a saving in the starting 


and stopping movements. Furthermore, the 
parts incorporated in the drive are small in 
bulk, which is a feature of importance, making 
for compactness in design and ease in main- 
tenance. The mobile charging machine may 
pick up its current supply, either through a 
flexible cable and drum or by means of a trolley 
pole with collectors running on an overhead 
track. Machines may also be built for operation 
by means of oil engines, making them inde- 
pendent of any electric current supply. 

Mobile billet, bloom, ingot, and slab charging 
machines and also forge manipulators on similar 
lines to the box charger, are also finding 
increased employment and may be used for 
handling steel or non-ferrous metals. They are 
mounted as before on three points, a dead front 
axle and a driving and steering castor. The 
latter has, however, an axle pivoted at its centre 
to the lower end of the kingpost and the wheels 
are spaced apart, permitting employment of a 
dual motor drive. With the two motors wired 
in series no differential gear is therefore required 
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and the gears are simple in design and easy of 
access. This type of castor has the further 
advantage that, owing to the fact that it is 
symmetrical in form, it requires the least possible 
space and enables the side frames to be carried 
outside and as low as ground clearance permits. 
With a low chassis practically all working parts 
of the charging machine are situated above the 
framework level and are accordingly readily 
approachable. The driver has his post at one 
side of the machine and obtains an unobstructed 
view. 

The charging bar in a forge-handling machine 
or manipulator has several features not found 
in a box charger. In the first place, it is fitted 
with a grip gear consisting of a heavy pair of 
tongs at the forward end with grips to suit the 
material to be handled and operated by a 
hydraulic cylinder at the rear end. In order to 
maintain an active grip as compared with the 
action of merely obtaining the grip by closing 
the valve, an air-loaded plunger is placed in the 
pipe line. As soon as contact is made by the 
grips the oil pressure rises, thus compressing the 
air and forcing oil into the plunger casing. On 
closing the valve the plunger is urged forward, 
maintaining the active pressure required on the 
cylinder. In the case of forge manipulators 
provision is also made for shock absorption by 
means of air pressure during the act of pressing 
or hammering the forging. 








X-Ray Diffraction Apparatus 





THE new X-ray diffraction apparatus illus- 
trated herewith has been developed by Philips 
Lamps, Ltd., London, so that it may meet the 
requirements of both university and industrial 
laboratories. 

In the base of the cabinet is housed the high- 
tension generator—including the tube filament 

















X-RAY DIFFRACTION APPARATUS 


transformer—from which full-wave rectified 
high-tension current is fed to the cathode of 
the X-ray tube. A circuit consisting of a centre- 
earthed transformer and two oil-immersed 
rectifying valves, is employed. The control 
panel, mounted on the sloping front of the 
cabinet, and indirectly illuminated, allows step- 
less variation from 10 to 60 kVp, of the high- 
tension current, the value of which is read 
directly. The filament current, which is 
stabilised, is governed by a control permitting 
accurate regulation of the tube current, read on 
a 0-50 mA meter. In addition, the control 
table incorporates a main switch, overload 
circuit breaker, press - button high - tension 
switch, pilot light, and an hour meter (10,000 
hours and reading to 1/10 hour) for recording 
exposures and tube life. 

The top of the cabinet is formed from a 
machined iron casting, which provides a flat 


bronze casting, providing complete X-ray pro- 
tection, and accurately machined so that every 
tube inserted takes up precisely the same 
position. This means—since the tubes them- 
selves are also accurately constructed--that 
the necessity for realignment of cameras is 
éliminated. The four window faces are 
machined to an angle of 6 deg. to the vertical 
—to correspond with the angle of emergence of 
the maximum X-ray beam—and, provided with 
four tapped holes so that if desired special 
devices, e.g., monochromators, can be semi- 
permanently and rigidly accommodated. A 
rotatable disc carrying the necessary filters is 
built into each window housing, so that the 
appropriate filter can be immediately brought 
into position. The main tube support and the 
window housings are water cooled to avoid any 
drift of the X-ray beam due to thermal varia- 
tions during long exposures. 
The X-ray tubes have four windows of 
Lindemann glass, the thickness of which is kept 
to a close tolerance, thus ensuring maxi- 
mum and constant output. The focus is 
12 x 1-2 mm., so that by taking off at an 
angle of 6 deg. the effective focus is 1-2 square 
millimetres. The internal construction of the 
cathode assembly ensures that the radiation is 
uncontaminated. Target materials of W, Mo, 
Cu,’ Fe, Co, and Cr are available, The maxi- 
mum continuous ratings are 1000 watts for 
W, Mo, and Cu, and 600 watts for Fe, Co, and 
Cr. The tubes are inserted in the housing and 
secured by four screws, the water and elec- 
trical connections being automatically made. 
The water-cooling system for the tube, window 
housings, and high-tension generator, is auto- 
matically switched on and off, and a protective 
relay shuts off the apparatus the moment the 
water pressure gets too low or too high. 
In addition to the basic X-ray unit described 
above, a selection of accessory equipment is 
also available. Precision optical type camera 
tracks of various lengths can be fixed to the 
instrument table. These tracks will accom- 
modate the following cameras :—(1) Powder 
cameras of either 57-3 mm. or 114-59 mm: 
effective diameter; (2) flat film camera; (3) 
low-angle camera ; (4) precision “‘ back-reflec- 
tion”’ focussing camera. Four power sockets 
situated on the cabinet are provided for driving 
the camera motors and other equipment. 








Expanded Tube Joints in 
Boiler Drums* 


By W. B. SHANNON, M. I. Mech. E.,+ C. W. PRATT, 
B.Sc. (Eng.),t, T. B. WEBB, B.Sc. (Eng.), 
A.M.I. Mech. E.,t and W. B. CARLSON, B.Sc., 
A.M.I. Mech. E.§ 


(1) Introduction.—The expanding of tube ends 
into plates and pressure vessels has been an 
accepted means for the making of joints from 
early days. This has normally been ddne by 
using the propulsive type of roller expander, 
which deforms the tube and the tube seat an 
arbitrary amount in order to produce the 
requisite contact for resisting internal 
pressure, and external loading on the joint. 

In this paper, experience and research on 
tube joints associated with the drums of the 
extra-high-pressure ‘boilers in the Battersea 
“B” station of the London Power Company 
are described step by step, from the original 
erection stage to a condition of satisfactory 
freedom from leakage under test and working 
conditions. Due to: the extreme urgency of the 
problem, however, ‘some aspects of the work 
were necessarily accorded less complete atten- 
tion than would otherwise have been the case. 
(2) Working Conditions.—The specified re- 
quirements of the steam generating plant, which 
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is comprised of two boilers, Nos. 10 and 11, are 
given in Table I. 


Taste I.—Specified Requirements of Boilers Nos. 10and)\ 


Normal Maximum 
economical continuous 
rating. rating, 

Evaporation per boiler, |b. 

per hour aes elt aoe 460008 . 550,000 
Steam pressure, superheater 

outlet, lb per square inch 

BAUGE 0. ne vee vee oe 1,420 1,420 
Steam temperature, super- 

heater outlet (controlled), 

GOm. TOR. ck oc. tose ane 965... 965 
Feed temperature, econo- 

miser inlet, deg. Fah. _... 400... 400 
Drum working prunere, Ib. 

per square inc opre 1,505... 1,550 
Saturation temperature, deg. 

oa cane Oe ae 598... 603 
Drum design pressure, with 

graded safety valve settings, 

Ib. per square inch ... ... 1,660 

Heat absorption at normal load, million B,Th.U. 
per hour— 

Furnace walls... ... ... «+ 186 

Straight tube portion... ... ... 84] Total 

Superheater Pe sin’ “ees 132 > 483 

Bent tube portion ... ... ... 34 

MOGUOONIGNR ec © ops ens, cee eee 


(3) Pressure Part Assembly.—The salient 
features of the boiler units were briefly men- 
tioned in the twenty-sixth Thomas Hawksley 
Lecture. There are two main steam generating 
portions besides the Bailey water walls, namely, 
the bent-tube portion, and the sectional header 
portion. 

The investigations on expanded tube joints 
were needed only on the bent-tube portion, 
which includes four main drums: one downtake, 
one uptake, one mud drum, and one steam 
receiver—Fig. 1. The drums were fabricated 
from solid forgings, the nominal finished dimen- 
sions of which are given in Table IT :— 











TasLe II.—N l Finished Di 8 of Drums 
Internal Parallel 
Drum. diameter. length. Thickness, 
Downtake... .| 3ft. 6in. | Min. 40ft. Oin. | 3-375in. 
Max. 40ft. 3in. 
Uptake .| 4ft. Oin. | Min. 40ft. Oin. | 3-875in. 
Max, 40ft. 3in. 
Mud drum... .| 3ft. 4in. | Min. 36ft. Oin. | 3-25in. 
Max. 36ft. 3in. 
Steam receiver...| 3ft. 6in. | Min. 35ft.Oin. | 2-125in. 
Max. 35ft. 3in. 














Particulars of the material and design stresses 
are given in paragraphs (4) and (5), also Tables 
IV and V. The tube particulars for the bent 
portion are set out in Table III. 


Tase ILI.- Nominal Particulars of Tubes 



































Tube dia- 
meter, in.| 4 4 | 3% | 3% | 2H | 2H) — 
Tube end 
dia., in....} 4 4 3} 3} 3 3 joie 
Nominal ( 
thickness. 
in. ... ...}0°469/0-438)0-415/0- 391)0-475/0- 359) — 
Number of Tube Ends 
Total 
Receiver ...| 44 ~~ 2 24 -— — 70 
Uptake 
drum| 254 92 _— 52 70 | 490 | 958 
Downtake 
drum| 350 — — | 208 oo —| 558 
Mud drum — 38 — | 208 70 | 490 | 806 
Total 648 | 130 2 492 | 140 | 980 [2392 
(4) Properties of Materials: (a) Drums.— 


From the outset of design, alloy steels were 
considered for the boiler deums because of diffi- 
culties expected with the excessive thickness 
which would be required with drums of straight 
carbon steel. Among the advantages believed 
to accrue from the selection of alloy steel drums 
were :— 

(i) Saving in weight with lighter supporting 
structure. ‘ 

(ii) Reduction of depth of counterboring 
at tube seatings for tube expanding, and 

(iii) Reduction of temperature stresses : 
(a) at the top and bottom of the drums, which 
might be occasioned in raising and reducing 
pressure in service ; and (b) due to difference 








instrument surface right. up to the tube hous- 
ing. The latter is constructed from a beaded 
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of temperature across the drum wall. 
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After reviewing alloy steels free of nickel 
content, # nickel-chromium-molybdenum steel 
was eventually chosen on account of its high 
yield point and limit of proportionality ; the 
nominal properties, as well as actual test 
results for No. 10 downtake drum and No. 11 
steam receiver are shown in Table IV :— 


initial contract stage the design stress submitted 
for acceptance for the drums was 9 tons per 
square inch. Consideration was given later, in 
conjunction with the steel makers and the 
inspecting authority, to a higher design stress, 
in order to take full advantage of the high limit 
of proportionality. 










































































Taste IV.—Oh Land Mech | Properties of Drums 
Chemical analysis... Cc. Si. Mn. 8. P, Ni. Or. Mo. 
Nominal values and 
range, percent.- ...| 0° 25-0-29/ 0-30 max. | 0-5-0-7 | 0-04 max. | 0-04 max.| 2-3-3-0 | 0-5-0-7 | 0-4-0-°6 
Actual values, No, 10} B 0-28 0-24 0:64 0-028 0-025 2-68 0-66 0-49 
downtake sini per 
cent. . cep T 0-27 0-23 0-59 0-029 0-025 2-66 0-67 9-49 
Actual values, No. 11]/B 
steam receiver, per 0-28 0-06 0-62 0-024 0-026 2-74 0-61 0-55 
cent. : eee 
Atmospheric At a temperature 
temperature, of 660 deg. Fah. 
| Actual values. Actual values. 
Mechanical properties. 
Nominal No. 10 No. 11 Nominal No. 10 No. 11 
values. | downtake steam values, | downtake steam 
receiver. drum. receiver. 
Ultimate stress, tons per square inch 48 min. B 51-6 B 46-0 42 min. B 49-2 B 43-6 
58 max. T 48-8 T 47-2 55 max. T 47-065 | T 44-6 
Yield point, tons per square inch +-|28°8 min, B 42-0 B 36-0 ~- a — 
—y T 37-2 T 36-8 ~ - — 
Yield point (0- en cent. me ey tons 
per square in _ — 25 B 39-5 B 34-4 
T 37-0 T 35-4 
Yield point (0-05 per cent. > penal stron). 
tons per square inch —_ — _ 22 B 34-6 B 30-4 
T 32-5 T 30-3 
Izod impact, foot-pounds ... ... ...  ... o— B 15, 15, | B 20, 17, —_ — —_— 
14 
T 15, 22, | T 20, 15, —- -_- —- 
18 19 
Young's modulus ... 13,400 tons per square inch 














B, bottom end of drum. 


The steelmakers had given special considera- 
tion to the heat treatment of these drums and 
devised means whereby the complete, but 
undrilled, drums would be heat treated in two 
stages, whilst rotating in the furnace, a repre- 
sentative procedure being as follows :— 


(i) Raised to normalising temperature of 
850 deg. Cent. in-22 hours ; held at tempera- 
ture for 5 hours, and cooled in air. 

(ii) Raised to stress-relieving temperature 
of 630-640 deg. Cent. in 10 hours; held at 
temperature for 8 hours, and cooled in furnace 
in 50 hours. 


(b) Tubes.—The tubes were made of mild 


T, top end of drum. 


The following basis, related to the limits of 
proportionality, was proposed :— 

(i) Drums in high-temperature gas passes 
11 tons per omnere inch at 660 deg. Fah. metal 
temperature. 

(u) Drums out. of high-temperature gas 
passes 12 tons per square inch at 600 deg. Fah. 
metal temperature. 

It was finally agreed, however, that the Board 
of Trade basis of designing on the ultimate 
tensile strength should be adopted, but using 
the minimum nominal values at saturation 
temperature plus 60 deg. Fah.—that is, say, 





660 deg. Fah. 





TaBLE V.—Chemical and Mechanical Properties of Tubes. 








Nominal Max. stress,| Elongation 
outside tons per | on 8 inches, 
Cast | diameter of C. Si. 8. 12 Mn. square inch.| percent. 
number, |tube inches. 
6760 2% 0-114 0-056 0-030 0-027 0-560 25-35 29-0 
6481 4 0-143 0-053 * 0-022 0-023 0-51 24-9 27-0 























steel in accordance with British Standard 
Specification No. 512 to the permissible thick- 
ness tolerance of —5 and +15 per cent. Most 


The final design stress selected was 10} tons 
per square inch, which is equivalent to one- 
quarter of the nominal minimum ultimate 


of the tubes were about yin. over the nominal] tensile strength of 42 tons per square inch at 
thickness shown in Table III. The ends of the| 660 deg. Fah., and the thicknesses were calcu- 


2fin. and 3fin. tubes were swelled to avoid 


lated using the Lamé formula. 


TaBLE VI.—Particulars of Expanders 






































Tube outside Type of Number of Number of Length of Roller angle, |Manderel taper, 
diameters, cape, rollers. belling parallel roll, degrees. inches per 

inches. rollers. inches. foot. 
LC 4 2 1} 2 } 
34 LC 4 2 1j 2 ry 
3 LC 3 1 1} 2 3 
1-3-3 KC 3 1 i 3} } 

LC, loose cape. FC, fixed cape. 


having a large tolerance on the tube seat 
diameter, and all the tube ends were annealed 
at the maker’s works. Typical test results of 
chemical analysis and mechanical properties 


are given in Table V. 
(5) Design Stresses : (a) Drums.—During the 


(b) Zubes.—The hoop stress (due to internal 
pressure) of the tubes of the three main sizes, 
calculated according to the Lamé formula, 
amounts to 2°75 tons per square inch based on 
their nominal thickness, which gives a ratio of 
drum hoop stress to tube hoop stress of 3-8. As 





@ matter of interest the thickness of the tubes 


is - compared .with the thickness required 
according to other standards in the list below :— 





Tube diameter, inches ,.. .. 4 3% 24 
Actual nominal thickness, 

inches 0-469 | 0-391 | 0-359 
According to B.8.8. 1113: 1943, 

inches 0-471 | 0-391 | 0-367 


According to 4 A.8.MLE. Boiler 


Code, 1937, inches 0-414 | 0-331 | 0-305 














(6) Tube Seat Design.—tIn all cases the seating 
situated at the gas face of the drums was ljin. 
long with one semi-circular groove, fin. wide 
and yin. deep at the centre (Fig. 2). This 
length applied throughout, irrespective of tube 
diameter or drum thickness. 

This restricted length of seat was used and 
placed at the gas face because of physical diffi- 
culties which would otherwise arise in intro- 
ducing or replacing bent tubes connected to the 
drums, and because of anticipated limitations of 





























Number of Tube Tube 
Row tubes wide. diameter, thickness, 
inches. inches. 
A 52 4 0-469 
B 52 4 0-469 
Cc 50 4 0-469 
D 50 4 0-469 
E 60 4 0-469 
F 70 3 0-475 
G 70 3 0-359 
H 70 3 0-353 
J 70 3 0-353 
K 70 3 0-359 
L 70 3 0-359 
M 70 3 0-359 
N 70 3 0-359 
oO 52 3} 0-391 
iy 52 4 0-4375 
Q 50 4 0-4375 
R 52 3} 0-391 
s 52 3} 0-391 
Y 52 3 0-391 
U 52 3¢ 0-391 
Vv 52 4 0-489 
Ww 20 4 0-469 
x —4 4 0-489 
x 13 4 0-4375 
Z 12 4 0-4375 
AI 13 4 0-4375 
SH 24 34 0-391 
DT 2 34 0-415 
Fic. 1—Diagr tic Arrang t of Bent-Tube 


Portion of Boiler Unit 


available expanding tools. This form of seating, 
but minus the groove, was the maker’s standard 


| for bent-tube boilers. The groove was added 


to give increased resistance against tubé with- 
drawal (Cassidy, 1935 ; Thompson, 1942). 
Part I.—History or EREcTION, EXPANDING 
Lraxkaces, Earty ATTEMPTS TO PREVENT 
LEAKAGES, AND REALISATION OF THE 
PROBLEM 
(7) History of Erection of No. 10 Boiler.— 
No. 10 boiler was erected during the war con- 
siderably in advance of, and under more adverse 
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conditions, than No. 11 boiler; during that 
period there were heavy air raids in the district. 
The weather was bad, and temporary protection 
had to be provided over the drums since the 
roof of the boiler-house was incomplete. 

The downtake and mud drums were delivered 
and erected first, and the bent tubes between 
them were fitted and expanded. Some months 
later the uptake drum followetl, and a month 
elapsed between the fitting of the first and last 
cross-over tubes between this drum and the 
downtake drum. This was due to difficulties in 
inserting the tubes into the tube seatings. These 
delays favoured the accumulation of dirt and 
moisture in the tube seats. Every reasonable 
precaution, however, was taken to ensure that 
the tube ends and seats were cleaned before any 
expanding was carried out, but subsequent 
investigations, described later, indicated that 
they were not free from dirt. 

Expanding of the cross-over tubes occupied 
two months, making a total period of about 
three months from the initial fitting to the final 
expanding. The remainder of the seats in the 
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FIG. 2—Detail of Tube Seat 


bent-tube portion were believed to be free of 
dirt deposits since a minimum of time was 
permitted between the insertion of the tubes 
into the drums and the initial expanding. 

(8) Expanding and Expander Design.—All 
expanding was carried out by propulsive types 
of expander driven by compressed air motors. 

(a) Eapander Design.—During the initial 
erection four-roller expanders were used on the 
4in. and 3}in. oujside diameter tubes, and three- 
roller expanders on the 3in. outside diameter 
tubes. 

The four-roller expanders were arranged with 
a loose cape and ball thrust washer, the longi- 
tudinal position of the cape being adjustable in 
relation to the expanding rollers, and designed 
to bear on the inside of the drum shell, clear of 
the tube ends. 

The subsequent expanding, re-expanding, and 
experimental development work referred to 
later was effected by means of three-roller 
expanders having a fixed cape arranged to 
bear on the end of the tube instead of on the 
drum shell. The rollers had a torpedo-shaped 
end. 

Comparative particulars of all the expanders 
are given in Table VI, details of the later three- 
roller expanders being shown on the bottom 
line. All the expanders were designed to 
produce so-called parallel rolling. 

(b) Eapanding—The usual methods were 
employed. Before starting, the tubes were 
secured at the outside to the drums by means of 
locating clamps. During the expanding opera- 
tion the expander was rotated to a final expand- 
ing position determined by the readings of a gap 
gauge or back gauge, tried periodically on the 
tube at the outside of the drum shell. The 
standard back gauge measurements for the 
various tube sizes were :— 





Tube hole diameter, inches— 











Minimum ---| 4-040 | 3-283 | 3-030 

Maximum ... ... ... ...| 4°056 | 3-298 | 3-045 
Tube diameter, inches ... ...| 4 3-25 3 
Back gauge inches ... -| 4-087 | 3-328 | 3-078 





The criterion of completed expanding was 
the “no go” of the back gauge. 

(9) Initial Expanding Leakages: (a) During 
Hydraulic Test.—On completing the expanding 


gas face edge of the seat, but no improvement in 


leakages at the bent-tube portion of the boiler. 
the first small leakages on the 4in. outside 
diameter tubes were noted at a pressure of 
about 1600lb. per square inch. General re- 
expanding of the bent-tube portion of the unit 
was therefore carried out, using solid rollers 
only in the expander cage, the amount of 
expanding being arbitrary, namely, two cage- 
turns of the expander, equivalent to lin. of 
mandrel travel of the four-roller expanders. 

The official hydraulic test was witnessed 
thereafter by several surveyors of the inspect- 
ing authority up to the specified test pressure 
of 2200 lb. per square inch, the pressure being 
held for 3} hours. The results were considered 
generally satisfactory and only comparatively 
few bent tubes were re-rolled. 

(b) During Safety Valve Setting under Steam. 
—After boiling-out and other preparatory work, 
steam pressure was raised for the purpose of 
setting safety valves. The highest safety valve 
blowing pressure|| was reached during the 
second day of steaming, when several expanding 
leakages developed and it was decided to take 
the unit off pressure. Subsequent hydraulic 
test showed numerous leakages from the water 
and, steam cross-over tubes, and selected tubes 
were therefore cut out to permit examination 
of the seats and tube ends. It was found that 
the water cross-over tube expandings were not 
entirely free from dirt, and also that, in every 
case, additional roller expanding would have 
been an advantage. . 

(10) Zarly Attempts to Eliminate Leakages of 
No. 10 Boiler.—All the water cross-over tubes 
were cut out, and arrangements were made to 
replace them with new tubes having ends 
machined internally to reduce the thickness to 
0-438in. 

Other methods of improving the expandings 
were also considered, and modifications were 
made to the existing four-roller expanding 
equipment. Trial expandings were effected, 
both in the boiler drums and in experimental 
seat plates. Trials were also made with three- 
roller expanders. These showed that the back 
gauge—as a measure of the amount of expand- 
ing—was unreliable, unless account were taken 
of the particular expander equipment used, the 
length of the rollers, and their projection 
through the tube seat. The back gauge 
measured circumferentially to the drum was 
0-010-0-015in. larger than that measured 
longitudinally. 

After these trials it was concluded from visual 
inspection. that the three-roller expander gave 
the better result. The internal surface of the 
tube was freer from blemish and there was a 
more satisfactory extrusion of the tube metal 
into the seat groove. All the experimental seat 
expandings withstood hydraulic test pressures 
up to 4000 lb. per square inch without leakage, 
even when severe racking stresses were applied, 
and it was decided to use three-roller equipment 
for expanding the new tubes and for the general 
re-expanding of No. 10 boiler. 

The hydraulic test at 2200 lb. per square inch 
subsequent to this work was disappointing. 
(11) Realisation of the Problem and Decision 
to Steam Temporarily at Reduced Pressure.— 
During the design stages of the boiler, attention 
had been drawn to the possibility of tube leak- 
ages on account of relative movements between 
the tubes and the drum seats, due to the high 
design stresses of the drums. The leakages at 
the drum tube expandings, which persisted after 
receiving treatment similar to that given to the 
experimental plates, led to the realisation that 
the high tube plate stresses due to fluid pressure, 
and the resultant strains at the seats, were 
responsible, because the unstressed experi- 
mental plates had successfully withstood 4000 Ib. 
per square inch without leakage. Still further 
re-expanding of the tubes was therefore 
effected, with the idea of increasing the elastic 
deflexion of the drum seats. This included a 
number of trial re-expandings using mandreéls, 
of more or less taper in conjunction with 
standard rollers, with the object of producing 
increased elastic deflection at the water and the 


tightness was obtained. 
At this time:the pressure at which the drum 








work on No. 10 boiler, preliminary hydraulic 
tests were applied, which disclosed numerous 


per sq. in. 





tube joints were satisfactory was 1350 lb, per 
square inch, which corresponded generally to 
the test pressure required to suit modified 

ing conditions for working in paralle| 
with the boilers in the “A” station. It was 
therefore decided to prepare No. 10 boiler for 
steaming at a drum pressure of 800 lb. per 
square inch, at which pressure it was put in 
operation for a total period of 3543 stcami 
hours. During this time No. 10 acted ag 
valuable standby to the other boilers. It wag 
also a means of providing useful data and 
information on the operation of the plant 
controls. In the meantime, outstanding ex. 
panding work on No. 11 boiler was placed in 
abeyance pending further investigations. 

(To be continued) 








British Manufacturers and 
South African Industries 


Dr. H. J. van Eck, chairman of the 
Industrial Development Corporation (a sub- 
sidiary of the S.A. Iron and Steel Industria] 
Corporation), at a lunch of the British Manu. 
facturers’ Representatives’ Association at 
Johannesburg recently, said the British manu- 
facturers’ representatives in South Africa should 
consider whether it is not feasible to make» 
contribution to the development of this country 
by manufacturing a proportion of his trade in 
the Union. This would help, Dr. van Eck said, 
to achieve that greater productivity which 
would result in the purchase from oversea of 
more goods. If world trade was to develop 
with greater freedom than during the last 
twenty-five years it would be essential, in his 
opinion, to have some international arrange- 
ment whereby no country would be allowed to 
export its products at a price lower than the 
equivalent home consumption price. 

Most other agricultural exports resulted in 

higher prices to the South African consumer, 
and a correspondingly higher cost structure. 
The internal agricultural price-raising policy 
had placed industrial competitors overseas in a 
better position than the country’s own indus- 
trialists, who had to pay higher wages to enable 
their employees to live. This policy had led 
to the disregard of the natural controls of 
climate and soil, and the country was now faced 
with a very great problem of reconstruction in 
agriculture. 
The food-processing industry was the most 
important section of the secondary industrial 
groups, and must obtain its raw materials at 
prices comparable with those paid by oversea 
competitors. He could think of no single factor 
which would play a more important part in 
bringing their total cost structure more into 
line with world conditions than a well-organised 
and economic agricultural structure, but he 
thought when that was achieved they might be 
able to feed 10 or 15 million South Africans 
adequately, but very few people in Europe. 
Much greater emphasis would have to be placed 
on the production of protective foods and on 
animal husbandry. The price of wheat should 
be brought down to world market levels, so 
that the people could have bread at the price 
enjoyed by other countries. Similar principles 
should apply to assistance to secondary indus- 
tries. Of the working population, 66 per cent. 
were engaged in agriculture, but their share in 
the national income was only 124 per cent. It 
was essential to reduce the proportion engaged 
in agriculture and divert them to other more 
economic activities, but this would take time. 
These people would have to be absorbed mainly 
by secondary industry and this shift should be 
to the benefit of agriculture. 








Tue Late Mr. Grorce KeitH.—We learn with 
great regret of the death on March 5th of Mr. George 
Keith, chairman and managing director of Keith, 
Blackman, Ltd. He was sixty-nine years of age. 
Mr. Keith had a life-long connection with the 
company, his father, Mr. James Keith, having been 
one of its founders. He joined the firm in 1893, 
and was elected chairman and managing director 





|| Corresponding to the “set” pressure of 1,660 Ib. 


in 1929. 
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Markets, Notes and ‘News 


The prices quoted herein-relate to bulk quantities. 


Export Market Research Plan 


At the beginning of this week, particulars 
were made available regarding a far-reaching plan, 
promoted by a group of British industrialists, to 
assist the revival and subsequent maintenance of 
Britain’s export trade. Briefly the plan is that 
British industry ‘should establish its own organisa- 
tion for conducting market research and for main- 
taining a trade intelligence service throughout the 
world. For this purpose it is proposed to set up a 
British Export Trade Research Organisation, with 
its headquarters in London and with branches in 
every overseas territory. It is intended that this 
organisation shall provide British concerns interested 
in overseas trade with market and consumer 
research services on a@ co-operative basis. Its 
objects will be to obtain and place at the disposal of 
all its members such information as may be neces- 
sary to enable them to appraise the existing 
situations in old markets with a view to their 
development ; to discover new markets overseas 
and generally to re-establish and increase their 
overseas trade. During the initiation of the project 
there have been full discussions with the Board of 
Trade and the Department of Overseas Trade, 
which have both expressed themselves to be fully 
in accord with the general aims and objectives of 
B.E.T.R.O. It will not be the object of the 
organisation to dissuade industrialists from visiting 
and making their own assessments of overseas 
markets, but it does intend to provide for its 
members at & minimum cost such a continuous 
service overseas as no concern single-handed could 
establish or maintain The policy ipcurs the 
utilisation and development ef any existing overseas 
concerns which have facilities for carrying out the 
work of the organisation. It is believed that in 
many territories abroad concerns exist which will 
prove to be suitable as local branches or associates 
of B.E.T.R.O., and in many cases the services of a 
local non-British concern will be enlisted. The 
object is to serve British trade in the most efficient 
manner possible and there will, undoubtedly, be 
numerous instances where the greatest efficiency 
can be secured by encouraging local co-operation. 
It is clear that the activities of the organisation 
cannot be set on foot in every territory immediately 
and simultaneously, and, in.order to provide a 
means of determining as logically as possible a 
satisfactory system of territorial priorities, it will 
be necessary to consider what may be the general 
situation of British export trade territorially in the 
immediate post-war years. It is therefore proposed 
that the organisation should, at the earliest possible 
moment, create a “flying squad” of export 
research personnel, stationed in this country, but 
ready at short notice to proceed abroad to any 
given territory, and there carry out whatever 
market research is required. This “ flying squad ” 
will form the nucleus of the eventual world- 
wide organisation. B.E.T.R.O. is to be registered 
as a company, limited by guarantee and operating 
under Board of Trade licence. The basis of its 
constitution is that of an association of British 
industrialists providing for themselves a world- 
wide service which is self-supporting and non- 
profit-making. Its revenue will be derived from 
membership subscriptions and payments for specific 
research, and it will be governed by a council, all 
the members of which will be unpaid. It is intended 
that this council should be fully representative of 
British industry. 


The Pig Iron Market 


No further developments, apart from the 
increase of prices, have taken place in the pig iron 
market. ,Consumers continue to take deliveries 
which are adequate to their present needs, but as 
outputs are for the most part kept at the level 
of current consumption, it is not possible for any 
appreciable stocks to be built up. The demand for 
most grades of pig iron is active. Hematite is still 
in restricted supply, and is not made available 
except for special purposes. Low and medium- 
phosphorus irons are being taken up in fair quan- 
tities, and high-phosphorus pig iron is allocated in 
tonnages sufficient to cover present needs. In the 
consuming industries few new features have been 
evident recently. The general engineering and 
jobbing foundries have lately shown a little more 
activity ; but, generally, their business has not 
expanded much. Their consumption of low and 
medium-phosphorus pig iron is on a fair scale, and 
they also require a certain amount of refined iron. 
The heavy electrical and machine tool works have 
a good deal of business in hand, and their demand 
for pig iron is maintained at a fairly high level. 
The textile machinery industry is in process of 
changing over to its normal activities, and as time 





Export quotations are f.o.b. steamer 


goes on will no doubt make increasing request for 

ig iron. The light castings foundries continue to 
bo moderately well employed although further 
extension of their activities appears likely to be slow. 


Scotland and the North 
The operations of the Scottish iron and 
steel industry have lately been affected by restricted 
fuel supplies. In some cases these supplies have 
not been sufficient. to enable normal production to 
be maintained at steel plants, and there has been 
some reduction in the number of smelting furnaces 
in operation. Even though the demand for iron 
and steel has declined during the last few months, 
most of the current output is required for war 
urposes, and producers are naturally anxious to 
aa up regular deliveries. New business, how- 
ever, is not at present coming forward very readily. 
The re-rolling mills are now less active than they 
have been for some time, and the orders being 
received are not on a big scale. The demand for 
bars, hoops, and light sections is only moderate. 
There is, as yet, little. improvement in orders for 
plates, and here again the current volume of business 
can be easily handled. This shortage of plate orders 
can be accounted for largely by the small demand of 
the shipbuilding industry. Locomotive and rolling 
stock builders, and also makers of power plant, are, 
however, taking up regular tonnages of plates, and 
there are hopes that, when developments in export 
business can be advanced, plate contracts from 
overseas will be forthcoming. The heavy mills of 
the sheet makers are not very well employed, but 
considerable business ‘in light sheets persists. 
Orders for black sheets are numerous, and will ki 
producers fully occupied throughout Period II. In 
the case of galvanised sheets most orders are 
accepted at extended delivery dates, as labour 
shortage and the restricted. quantities of sheets 
which can be made available for galvanising have 
to be taken into account. The Scottish tube works 
continue to be well placed with orders, and the 
steady demand for good quantities of colliery steel 
remains in evidence. No expansion of business can, 
however, be noted in heavy structural steel. In the 
Lancashire iron and steel trades a fairly good level 
of business is maintained, though no outstanding 
developments have occurred in recent weeks. 
There has been some increase in the demand for 
plates, but in most instances fairly early delivéries 
can be given. Some good tonnages of plates are 
being absorbed by heavy electrical engineering 
firms, and locomotive builders and boilermakers are 
regular consumers. A good business in steel sheets 
is being transacted. Mild steel bars are being taken 
up in moderate tonnages, and some fair transactions 
are taking place in black bars for bright drawing 
purposes. Trade in alloy steels is rather quiet. 
Business in steel semis is quite active, with a pre- 
vailing demand for good tonnages of wire rods, 
billets, and forging blooms. In the finished iron 
industry moderately good ee is to be 
noted. Best bars and Crown bars are in regular 
request. The North-West Coast steelworks have a 
great deal of work in hand. 


The North-East Coast and Yorkshire 


A moderately good state of activity con- 
tinues to be noticeable in the iron and steelworks 
of the North-East Coast. Business. is not now, of 
course, on the same scale as in the earlier part of the 
war, and there are some departments of the iron and 
steel industry which would welcome more orders to 
follow completed contracts. War necessities still 
absorb the major portion of production, but there 
are some indications of a revival of civilian and 
export business. Plans for post-war development 
have been considered, and, as Lord Greenwood 
pointed out at the recent annual meeting of Dorman, 
Long and Co., Ltd., modernisation schemes will 
call for completion. He said that it was estimated 
that early projects of development and rehabilitation 
might well commit the iron and steel industry to a 
capital expenditure of £100,000,000. With regard 
to current transactions, good orders have been 
placed in some sections of the industry for the 
second period. The request for sheets of light 
gauges continues to be an outstanding-feature of the 
steel industry, and makers have a big volume of 
orders in hand, which in some cases will ensure 
employment beyond the end of Period II. The 
re-rolling mills also are well engaged, with the 
‘prospect of their activity being maintained for some 
months. They are absorbing big quantities of 
semis, and defective material is now increasingly 
taken up, as well as primes. The plate and heavy 
section mills are not so. well occupied. There has 
been a decline in the demand for shipbuilding 
material, and the plate mills look forward to a 
révival of business in this direction, and also to the 
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possibility of development in export trade. The 
demand for steel rails and colliery material is main- 
tained and good tonnages are passing regularly 
into consumption. There are no outstanding changes 
in the Yorkshire iron and steel industry and thé 
present state of business is not more than moderate. 
Basic steel plants have a fair amount of work in 
hand, although pressure on them is not so heavy as 
it was a few months ago. A regular request, for 
acid-carbon steel keeps producers well employed. 


The Midlands and South Wales . 

: Generally, the Midlands iron and steel 
industries are fairly well employed, although some 
departments would welcome additional business 
now that the heavy pressure for war materials is 
declining. Government requirements continue, of 
course, to take up a large proportion of current 
outputs, but a resumption of civilian and export 


‘business is anticipated, and plans for dealing with 


it are well advanced. No marked developments 
have occurred during the current period, except in 
the light steel sheet departments, where the pressure 
has been continuous. The démand for both black 
and galvanised sheets shows no sign of abating and 
producers are well booked for Period II. In the 
case of galvanised sheets, however, outputs increase 
slowly. Since the removal of galvanising restrictions 
there have not been large tonnages of sheets avail- 
able for the galvanising departments, and the lack 
of skilled labour has also presented a difficult 
problem. Orders for plates do not increase rapidly; 
although in recent weeks there has been a slight 
improvement in the demand. Shipbuilding specifi- 
cations are, however, scarce at the moment. The 
eall for joists and sections remains limited and the 
heavy mills are easily able to fulfil their present 
commitments. Amongst the re-rolling mills there 
is a fair rate of employment, although pressure 
upon them has eased a good deal. The amount of 
business in light sections, bars, and strip is moderate, 
and the re-rollers continue to take up good tonnages 
of billets so that their stocks may be maintained at 
a reasonable level. Steel for colliery work is an 
active feature of the market and good tonnages are 
being regularly absorbed. ‘There is only a limited 
interest in special steels. The finished iron industry 
presents no outstanding characteristics. Steady 
employment is provided by the demand for best 
bars, and makers of Nos. 3 and 4 quality bars are 
also handling a fair amount of business. The steel- 
works in the South Wales area continue to be 
actively employed chiefly by the increasing demand 
for semi-finished products. Billets; sheet, and 
tinplate bars are called for in good quantities. In 
the finished steel departments there are no notable 
changes. As in other districts; there is a heavy 
demand for light sheets, and the contracts placed 
will ensure employment throughout the next period. 
Business in light plates and sections is on moderately 
good lines, and ‘recently heavy plates have been in 
slightly improved request. 


Iron and Steel Scrap 

The iron and steel scrap markets in all 
districts have continued to experience active trading 
conditions. There is a brisk demand for most 
descriptions of scrap, and merchants are not finding 
it easy, in some cases, to maintain deliveries up to 
present requirements. Good-quality heavy material 
has the strongest request, and there is less interest 
shown in the lighter, inferior grades of scrap. In 
recent months the steelworks have been anxious 
to secure increasing quantities of heavy steel scrap, 
and some big tonnages of this description are being 
rapidly absorbed. Mild steel turnings have lately 
received more attention in the scrap markets, there 
being an improved demand for the good heavy: and 
chipped varieties.. There is a regular trade in 
bundled. steel scrap and hydraulically compressed 
steel shearings, which disposes of most of the avail- 
able supplies without difficulty. A fair amount of 
business may also be. noted in light steel scrap for 
pressing. The demand for short heavy steel scrap 
for electric furnace and cupola. purposes. remains 
active, and good quantities of this description are 
passing regularly into consumption. The request for 
‘mixed wrought iron and steelscrap is keener, and good 
tonnages of good-quality heavy material are being 
rapidly absorbed. . Merchants do not find it easy, 
‘however, to dispose of the present large supplies of 
light material. Business in compressed basic 
bundles is moderately brisk, and the presses are kept, 
as well employed as is possiblé: Cast iron scrap 
continues to find a ready demand; and in some 
districts supplies are not sufficient to meet present 
requirements. Heavy cast iron scrap in large pieces 
and furnace sizes is taken up in good tonnages, and 
there is an active market for good cast iron 
machinery scrap in cupola sizes. 


. 
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Rail and Road 


_. Higu-SpPeEED O1L-ELrectric Locomotive.—The 
Baltimore and Ohio Railroad has recently completed 
trials of a high-speed oil-electric locomotive, in the 
design of which knowledge gained from wartime 
railway operation has been incorporated. The loco- 
motive has been built by the Baldwin Locomotive 
Works, collaborating with the Westinghouse Elec- 
tric and Manufacturing Company, and has two 
1000 H.P, eight-cylinder oil engines, mounted fore 
and’ aft. Although primarily designed for high- 
speed freight service, Railway Age says that the 
locomotive can also be employed for passenger train 
operation. A twin unit is now stated to be under 
construction. Coupled together the two units can 
form a 4000 H.P. locomotive, where high capacity 
is required. 

LocoMoTIVES AND Wacons FOR FRanceE.—In 
reply to a question in the House of Commons, the 
Minister of Production stated recently that as a 
result of plans made over two years ago, the capacity 
available to the Allies for the production of loco- 
motives had been fully taken up with meeting war 
requirements, and would so continue for some time. 
It was hoped that, later in the year, a considerable 
number of locomotives would become available for 
France from United States production. Mean- 
while, the strain on the French railways should be 
lessened by the further number of locomotives 
which were being sent to the Continent for the use 
of S.H.A.E.F. The construction of wagons in this 
country was being expanded to the fullest extent 
made possible by the available labour and materials, 
and it was expected that some wagons would 
become available for France in the near future. In 
addition, it was hoped that wagons for France 
would be produced in the United States and Canada, 
while wagons were already being sent from the 
U.S.A. for the use of S.H.A.E.F. We were also 
sending materials, components, and tools to enable 
more repairs to engines and rolling stock to be 
executed in French workshops. 


Air and Water 


ArrcoraFT Carry Own Runway.—Three months 
ago the Transport Support Group of the R.A.F. 
Transport Command set up a staging post between 
Brussels and the 21st Army Group front. As the 
site needed a runway, thousands of tons of per- 
forated steel planks—the standard ‘“ P.S.P.” 
designed for emergency landing strips—were flown 
from Britain to an airfield 90 miles from the site, 
where good landing facilities existed, and thence 
conveyed by road. With these, a runway, 1200 
yards long and 50 yards wide, was laid down, so that 
operations could begin, and to complete the runway 
the Dakotas are now flying in the additional P.S.P.s 
needed direct to the runway they are intended to 
augment. The steel planks are approximately 10ft. 
by lft. 4in. in size, and weigh 62 Ib. It is stated that 
a Dakota can carry easily a load of eighty of these 
planks. 


AUSTRALIAN HyDrRo-ELEcTRIC DEVELOPMENT.— 
According to information received by The Board of 
Trade Journal, two major hydro-electric power 
developments in Australia are being planned for the 
immediate post-war period. The first is known as 
the Clarence Gorge scheme, and is estimated to cost 
some £5 million. It will entail the construction of a 
dam and power-house 103 miles from the mouth of 
the Clarence River, at a site immediately below its 
junction with the Mitchell River. The dam, which 
will be the largest in Australia, will back up the 
waters of the two rivers for some 80 miles, establish- 
ing @ reservoir of 93,155 million cubic feet. The 
water will be drawn through a 2-mile pressure 
tunnel and the power generated will serve the 
northern part of New South Wales and Southern 
Queensland. The final plan for the second scheme 
has not yet been decided upon, but the most 
favoured proposal calls for the utilisation of Snowy 
River waters and a concentration on the production 
of electric power rather than irrigation. 


Miscellanea 


Tue Cuiwa Cray InDustry.—Replying recently 
to questions in the House of Commons concerning 
the export of china clay and ball clay, the President 
of the Board of Trade said that everything possible 
was being done, subject to the demands of war 
production, to provide additional labour for this 
valuable export industry. Four closed china clay 


pits had recently. been reopened, and firms were 


Memoranda 


send representatives overseas. It was impossible 
to estimate how much export business had been lost 
during the war owing to the diversion of labour and 
shipping to the war effort. 


THE LATE Mr. HENRY WILLIAM EpwarD Hati.— 
We regret to learn that Mr. H. W. E. Hall, manager 
of the Sheffield office of the British Thomson- 
Houston Company, Ltd., died suddenly on March 
23rd, in Sheffield, where he had lived and worked 
since his birth. Mr. Hall was born in 1881, 
and joined the B.T.H. Company in 1899. For 
many years he occupied a responsible position at 
the B.T.H. Sheffield office, being chief assistant to 
both Mr. A. Lucas and Mr. O. S. Nichols. On the 
death of Mr. Nichols he was appointed manager. 


Stavonic LancuaGE CovursEes.—Realising the 
need for competent people to handle our foreign 
trade relations in post-war years, the School of 
Slavonic and East European Studies, which is a 
central activity of the University of London, 
decided a year ago to offer special facilities to chosen 
people, sent to them by commercial firms for the 
study of Russian, Polish, Czechoslovak, Roumanian, 
and Serbo-Croat. As things turned out, only 
Russian was called for, and in October two groups 
were formed, which worked two half-days—a total 
of six hours—per week, four on the language and 
two on history and economic institutions. The 
response was disappointing from the side of com- 
mercial and industrial firms. The School plans to 
open fresh courses from next October. Special 
emphasis will be laid on a good commercial 
vocabulary for trade agents, and a_ technical 
vocabulary for engineers. Further particulars may 
be obtained from the Schools Secretary at 15, Gordon 
Square, London, W.C.1. 


Personal and Business 


Str Patrick HENNESSY has been elected a 
director of the Ford Motor Company, Ltd. 


Feropo Lrtp. has transferred its Manchester 
depot to 53-55, Fennel Street, Manchester (tele- 
phone, Blackfriars 0663). 


E. H. Jones (MacuIneE Toots), Ltd., announces 
the opening of offices and showrooms at 34, Ardwick 
Green South, Manchester, 12 (telephone, Ardwick 
4035). 

Mr. G. E. Taytor has been appointed a joint 
managing director of the Electric Furnace Company, 
Ltd. Mr. J. A. Monks and Mr. J. C. Howard have 
also joined the board. 


In addition to engines of their own design, Vickers- 
Armstrong, Ltd., announce that they are now able 
to undertake the manufacture of Doxford and 
M.A.N. double-acting engines. 


Mr. E. C. Mitts, A.M.I. Mech. E., A.M.I. Mar. E., 
late of Holman Bros., Ltd., Camborne, has been 
appointed consulting engineer to Tubes and 
Fittings (Wholesale), Ltd., of Bristol. 


Mr. G. W. Jackson, who since July, 1941, has 
been joim# acting sales manager for the Darlington 
Forge, Ltd., has now returned to Glasgow to take 
up his duties as representative in Scotland of the 
English Steel Corporation, Ltd. 


Mr. E. Puayer has been appointed joint 
managing director of Birmid Industries, Ltd., and 
also of the Birmingham Aluminium Casting (1903) 
Company, Ltd. Mr. Player will act with Mr. Cyril 
C. Maudslay, who continues as chairman and joint 
managing director of both companies. 


AN agreement has been made between Henry 
Simon, Ltd., of Cheadle Heath, Stockport, and 
E. R. and F. Turner, Ltd., of Ipswich, which 
provides for the formation of a new company to 
foster export trade in British milling machinery. 
The new company will be known as Henry Simon 
and Turners, Ltd., and its registered office will be 
at 86, Strand, London, W.C.2. 


To assist in their rural electrification develop- 
ment schemes, estimated to cost £15,000,000 in the 
first five post-war years, Edmundsons. Electricity 
Corporation has secured the services of Mr. C. A. 
Cameron Brown, who has been working for the 
Electrical Research Association for the past seven 
years. Mr. Cameron Brown will superintend the 
Corporation’s rural development schemes. 


Ir is announced that authority to manufacture 
five civilian types of vehicle for the home market has 
been received by Morris-Commercial Cars, Ltd. 
They are the 10-cwt., 20-cwt., and 25/35-cwt. vans 
and the 5-ton tipper and 5-ton lorry. Deliveries 
will commence in the second half of this year. Two 


=————— 
and 70-cwt. lorry, are already being manufactureg 
and delivered. The vehicles are available onl 
against M.O.W.T. licences. y 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of ‘meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of British Foundrymen 
Saturday, Apri! 7th.—Lancs Brancu: Engineers’ Club 
bert Square, Manchester. “Some Examples of 
Quality and Quantity Production of Iron Castings,” 
F. Andrew. 3 p.m.—LINcOLN SECTION: Technical 
College, Lincoln. ‘* Core Shop Theory and Practice,” 
J.J. Sheehan. 2.45 p.m. 

Saturday, April 14th.—MIDDLESBROUGH  Bravcu: 
Imperial Hotel, Darlington. “* The Side Feeding of 
Steel Castings,” B. Gray. 2.45 p.m.—Watys anp 
MonmovutH Brancu: Engineers’ Institute, Cardiff. 
“Phosphor - Bronze Worm Wheel Blanks,” 4A, 
Hopwood. 3 p.m.—West Ripine Brancu : Tech- 
nical College, Bradford. Open discussion. 6.30 p.m, 

Monday, April 16th.—SHEFFIELD Brancu: Royal Vic. 
toria Hotel, Sheffield. ‘‘ Mechanical Handling in 
Foundries,” J. W. Gardom. 7 p.m, 


Institute of Physics 
Friday, April 6th.—ScottisH Brancu: The University, 
tlasgow. ‘‘The Theoretical Interpretation of 
Alloy Structures,’” Dr. W. Hume Rothery. 7.30 p.m. 


Institute of Welding 

Monday, April 9th—Lxzxeps Brancu: Great Northern 
Station Hotel, Leeds. ‘Bronze Welding,’ E. 
Christie. 7 p.m. " 

Institution of Automobile Engineers 

Tuesday, April 10th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘‘ Progress in Motor-Cycle 
Engines, with Some Notes on Combustion,” J. Craig, 
5.45 p.m. 

Sunday, April 15th—Lonpon GrRapvuatTEs: 12, Hobart 
Place, S.W.1. ‘‘ Methods of Cleaning Metals,”’ J. G. 
Frostick, 3 p.m. 

Institution of Electrical Engineers 

Wednesday, April 4th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ Studio Technique 
in Television,” D. C. Birkinshaw and D. R. Camp. 
bell. 5.30 p.m. 

Thursday, Apri 5th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘* The Place of Radiant, Dielectric, 
and Eddy Current Heating in the Process Heating 
Field,” L. J. C. Connell, O. W. Humphreys, and 
J. L. Rycroft. 5.30 p.m. 

Friday, April 6th.—MeasUREMENTs SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Are Engi- 
neers Losing their Sense of Proportion on the 
Accuracy of Industrial Measurements?” H. D. 
Hawkes. 5.30 p.m. 

Wednesday, April 11th.—TRANSMISSION SECTION : Savoy 
Place, Victoria Embankment, W.C.2.  “ Distri- 
bution of Tensile Load in Relation to Temperature 
and Sag of Steel-Cored Aluminium Conductors,’ 
E. W. W. Double. 5.30 p.m. 

Thursday, April 12th.—InsTaLLaTIONs SECTION: Savoy 

Place, Victoria Embankment, W.C.2. ‘* Factors 

Influencing the Design of Electric Lighting Installa- 

tions for Building Interiors,’ R. O. Ackerley. 

Tuesday, April 17th.—Rapio Section: Savoy Place, 

Victoria Embankment, W.C.2. ‘* Design of Broad- 

cast and Television Receivers for the Post-War 

Market,” L. H. Bedford. 5.30 p.m. 


Institution of Locomotive Engineers 
Wednesday, April 4th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘ Notes on 
Axle Design and Performance,” D. W. Spencer. 
5.30 p.m. 

Institution of Mechanical Engineers 
Friday, April 13th—Scorrish Grapuates: Royal 
Technical College, Glasgow. ‘“‘ Oscillations in Mech- 
anical and Electrical Systems,” J. Willis. 7.30 p.m. 


Junior Institution of Engineers 
Wednesday, April 4th.— M1DLAND Section : James Watt 
Institute, York House, Great Charles Street, Bir- 
mingham. ‘“‘ Modern Underground Electric Trac- 
tion,’ F: Mather. 6.30 p.m. ; 
Friday, April 6th.—39, Victoria Street, 8.W.1. “ Quality 
Control,” B. P. Dudding. 6.30 p.m. 
Saturday, April 7th—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. “Roll Grinding Machines,” J. 
Gradwell. 2.30 p.m. 
Friday, April 13th.—39, Victoria Street, S.W.1. “ Steel 
and the Engineer,” A. Roebuck. 6.30 p.m. 
London Association of Engineers 
Saturday, April 7th—Charing Cross Hotel, W.C.2. 
“ Riveting,’ Capt. L. Paterson. 4 p.m. ’ 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, April 6th.—Miring Institute, Neville Hall, 
Neweastle-on-Tyne. ‘Stopping of Ships,” C. S. 
Lillicrap and C. J. G. Jensen. 6 p.m. 
Royal Society of Arts 

Wednesday, April 11th.—John Adam Street, Adelphi, 

W.C.2. “The Industrial Design Consultant,” F. A. 








being given facilities to acquire new plant and to 


other Morris-Commercial types, the 50-cwt. van 


Mercer. 1.45 p.m, 
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The Aluminium House 


Tue Ministry of Works announces that the 
aluminium house, designed by the Aircraft 
Industries Research Association on Housing, has 
now passed its technical tests. Modifications in 
design and construction of the prototype are 
now being put in hand, with a view to going into 
production as soon as the Ministry of Aircraft 
Production can allot the factory capacity. Of 
the various types of houses so far produced, the 
aluminium prototype is by far the most prefabri- 
cated, being made in four sections, each com- 
plete in itself. They each have a length of 
92ft. 5hin., a height of 10ft. 84in., and a width 
of 7ft. 6in. Within a few hours of their arrival 
on site, these four sections are coupled by inter- 
locking fastenings, and when the services have 
been joined up and the loose furniture has been 
moved in the house is ready for occupation. Its 
accommodation is roughly equivalent to that of 
the other approved types of temporary house. 
The floor frame is made in aluminium alloy, 
faced with normal timber floor boards. The 
walls are faced externally with alloy sheet 
painted with a rough-cast finish of stone appear- 
ance, and internally with plasterboard, spray 
painted in colour. The wall filling is a light- 
weight aerated cement, which has a high insula- 
tion value. The roof is faced externally with 
aluminium alloy sheet, packed with cork, 
which gives thermal insulation and prevents 
drumming.. A high standard of thermal and 
sound insulation is maintained throughout. In 
these respects the structure should be better 
than the standard Qin. wall, and the roof better 
than tiles and roof felt. The most obvious 
advantage of using aluminium alloys for pre- 
fabricated house construction is their light 
weight for transport and handling. 


New Engineer-in-Chief of the Fleet 


Tuer Admiralty announce that Engineer Rear- 
Admiral J. Kingcome, C.B., has been promoted 
to Engineer Vice-Admiral and appointed Engi- 
neer-in-Chief of the Fleet in succession to 
Engineer Vice-Admiral Sir Frederick R. G. 
Turner, K.C.B., who has had to relinquish the 
appointment owing to ill-health. Engineer 
Vice-Admiral Kingcome, who is fifty-five years 
of age, entered the Royal Naval Engineering 
College, Keyham, as-an engineer cadet in 
1905, and after being promoted to Engineer 
Sub-Lieutenant, he proceeded to the advanced 
engineering course at Royal Naval College, 
Greenwich, in 1909. During the last war he 
served in H.M. ships “ Temeraire,” “‘ Pheton,”’ 
“Commonwealth,” and “‘ Rapid,” and joined 
the Board in Inventions and Research in 
March, 1918. He was appointed Assistant to 
the Professor of Marine Engineering at the 
Royal Naval College in 1919, but went back to 
sea in H.M.S. ‘‘ Hawkins” in 1923, and was 
promoted to Engineer Commander in 1924. 
Later he served in the Engineer-in-Chief’s 
Department till 1928, and then was appointed 
Squadron Engineer Officer in H.M.S. “London,” 
in which he served until 1931. In June, 1935, 
he was promoted to Engineer Captain, and served 
as Assistant Engineer-in-Chief, Admiralty, from 
1936 to 1939, when he was appointed Fleet 
Engineer Officer on the staff of Commander-in- 
Chief, Home Fleet. He returned to the 
Admiralty as Assistant Engineer-in-Chief in 
1941, and was promoted to Engineer Rear- 
Admiral in March, 1941, and became Deputy 
Engineer-in-Chief in March, 1942. Engineer 
Vice-Admiral Turner, who has had to relinquish 
the appointment on account of ill-health, had 
been Engineer-in-Chief of the Fleet since 
March, 1942. He was born in 1889 and joined 
the Royal Naval Engineering College, Keyham, 
as an engineer cadet in 1905, where he was pro- 
moted to Engineer Sub-Lieutenant, and later 
proceeded to the advanced engineering course 
at the Royal Naval College, Greenwich, 1909. 
He served in H.M. ships “Neptune” and 
“Barham,” and at the Admiralty during the 
last war, and become Second Engineer Officer 
in H.M.S. “Iron Duke” from. 1920 to 1923. 
His next appointment was Assistant to the 


Professor of Marine Engineering and Professor 
of Applied Mechanics, at the Royal Naval 
College, Greenwich, until 1926. Subsequently, 
he served as Engineer Officer of H.M. ships 
“ Warspite””’ and “ Malaya,” and then returned 
to.the Admiralty, being promoted to Engineer 
Captain in 1933. He was Assistant Engineer-in- 
Chief, 1934-37; Fleet Engineer Officer, Home 
Fleet, 1937-39; and Deputy Engineer-in- 
Chief, 1939-42. : 


Merchant Aircraft Carriers 


It is now disclosed by “ Naval Affairs ” that 
during the most critical period of the Battle of 
the Atlantic a number of British merchant ships 
were equipped with flight decks for the launch 
ing’ or landing-on of aircraft, which were carried 
as defensive armament. Their object was to 
provide air cover for themselves and other vessels 
in the 500-mile air gap in the Atlantic, which at 
that time was outside the range of shore-based 
aircraft. The Merchant Aircraft Carriers, or 
M.A.C. ships, as they are called, are a develop- 
ment of the earlier C.A.M. ships, or Catapult 
Armed Merchantmen. Whereas in the earlier 
type of ship the aircraft having successfully 
taken off could not return, in the M.A.C. ship 
provision is made for landing-on or flying-off a 
flight deck. By this means the 100 per cent. 
loss of aircraft and the picking up of bailed-out 
pilots by the-escort carrier is done away with. 
Naturally, some types of ships were better suited 
for conversion into merchant aircraft carriers 
than others, and in the main either oil tankers or 
grain-carrying ships were preferred for this 
purpose. Considerable structural alterations 
were carried out in order to build the flight deck, 
which in one case was only about 400ft. of flat 
deck. Motorships were generally-used, as this 
type of machinery simplified funnel arrange- 
ments, which, as in an escort carrier or naval 
aircraft carrier, have to be arranged at the side 
of the flight deck. The cargoes carried in M.A.C. 
ships are mainly confined to grain type cargoes, 
whith can be disc by suction and loaded 
by chute. M.A.C. ships wear the Red Ensign, 
and they are under the command of merchant 
masters and carry flying personnel of the Fleet 
Air Arm. The first appearance of these special 
ships on the Western Ocean was warmly 
welcomed by the men of the Merchant Navy, 
and, the closest co-operation between’ the two 
Services carried in them has always existed. 


Substitute Materials Exhibition 


For the past three years there has been 
open in London an exhibition at which Service 
experts and industrialists have been permitted 
to study substitute materials of various kinds, 
lent or given by the U.S.A. in order to help 
British production of Service equipment. Up 
till now this exhibition has been kept entirely 
secret, but on Tuesday, March 27th, it was 
visited by representatives of the Press, and 
some of its most important features were out- 
lined by Mr. Percy Lister, managing director of 
the United Kingdom Commercial Corporation. 
Some of the substitutes shown had already been 
evolved in a like form in the United Kingdom, 
but the Ministry of Supply and the Ministry of 
Production naturally welcomed an opportunity 
to study the latest American developments, 
particularly in view of this country’s wartime 
limitations regarding their production. Approxi- 
mately 500 American firms contributed samples 
to the exhibition, which was organised and 
operated by the United Kingdom Commercial 
Corporation. Before the U.S.A. entered the war 
large scientific bodies and the bulk of American 
industry had their research and development 
departments working on the evolution of sub- 
stitutes for critical materials, and the United 
Kingdom Commercial Corporation Mission in 
New York collected a representative range of 
samples of these substitutes, which were 
examined by Ministers and others concerned in 
this country. Display facilities were later pro- 
vided in London and Service and industrial 
experts visited the exhibition to study all the 





supporting documentation. On an average 


Seven-Day Journal 


between 40 and 50 exhibits per month have 
been added to the exhibition, keeping its 
interest up to date, and continually expanding 
the range of products until, at the present time, 
there are nearly 1500 exhibits covering packing 
materials and fibrous products, an extensive 
range of plastic products and processes, glass, 
metals, and leather, as well as textiles and 
pharmaceutical products. 


Committee on Double Day-Shift 
Working 


THE Minister of Labour and National Service 
announces the appointment of a Committee with 
the following terms of reference :—“‘ To inquire 
into the economic need for and the social conse- 
quences of the double day-shift system in 
manufacturing industry and the changes in 
the existing law that would be necessary to 
facilitate its wider adoption and to make 
recommendations.” The double day-shift 
system, it will be remembered, was practised 
in a variety of industries in this country before 
the war, but not to a great extent. It affords 
a means of cémbining the running of plant for a 
longer period with relatively shorter hours for 
the individual workers. The question whether 
the extension of the system should be encouraged 
is a matter of considerable importance from the 
point of view of the development of British 
industry after the war, and the Committee has 
been set up to examine the subject in its various 
aspects. The-Chairman of the Committee is 
Professor J. L. Brierly, and the othér members 
are Bailie William Elger, Miss Dorothy Elliott, 
Mr. W. Hope Pilcher, Mr..H. L. Johnson, Mr. 
Andrew Naesmith, Mr. J. R. Pheazey, Professor 
J. A. Ryle, and Miss’ Barbara Ward. The 
Secretary is Mr. D. C. Barnes, of the Ministry of 
Labour and National Service, to whom com- 
munications should be addressed at 8, St. 
James’s Square, London, 8.W.1. 


The Late Mr. Bernard James Ives 


THOSE of our readers who are interested in 
shipbuilding will learn with deep regret of the 
death at Exeter on Sunday, April Ist, of Mr. 
Bernard James. Ives, consulting marine sur- 
veyor and naval architect, who-served Lloyd’s 
Register of Shipping for twenty-eight years. 
Mr. Ives was born in 1873, and studied at South 
Kensington, where he gained.a medal in naval 
architecture. He was apprenticed to Fellows 
and Co., of Great Yarmouth, for wooden ships 
and to William Denny and Brothers, of Dum- 
barton, for iron and steel ships. In 1897 he 
moved to the Tyne and during the next two 
years he worked as an estimator on the staff 
of Swan and Hunter, at Wallsend-on-Tyne, 
and was manager of the Northumberland Ship- 
building Company, Ltd. The following year he 
came to London to take up an appointment on 
the personal staff of the Chief Ship Surveyor of 
Lloyd’s Register of Shipping. In 1904 he was 
selected to take charge of surveying duties in 
the Adriatic district, with headquarters at 
Trieste. When war broke out in 1914 Mr. Ives 
returned to England and he joined the Ministry 
of Munitions and was engaged on the organisa- 
tion of steel production. In 1916 he resumed 
his surveying work, and was appointed Lloyd’s 
principal surveyor for Russia. In 1917 at the 
request of the Admiralty he visited the Scandi- 
navian countries in order to report on the 
development of ferro-concrete shipbuilding. On 
his return he was made a director of the Dublin 
Dockyard Company, Ltd., and general manager. 
In 1918 he again resumed his duties with 
Lloyd’s Register, and was appointed principal 
surveyor for the Continent, and later . he 
became Assistant Chief Ship Surveyor. In 
1927 he retired and set up in business on his 
own account as a consulting marine surveyor 
and naval architect at 4, Lloyds Avenue, E.C.3. 
His clients included leading Italian shipowners 
in the Trieste district. He was a member of 
the Institution of Naval Architects and the 
Institute of Marine Engineers. In 1933 he was 
elected-a Fellow of the Society of Consulting 





Marine Engineers and Surveyors. 
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Central Va 


lley Project , 


No. I 


{igen Central Valley Federal reclamation 
project, in California, was variously dealt 
with in issues of Taz ENGINEER during May, 
June, and July, 1942. But in the two years 
that have followed much has been accom- 
plished in carrying forward this great under- 
taking, and the news of what has been done 
seems to warrant further presentation of work 
that will ultimately cost 263,990,000 dollars, 
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CENTRAL VALLEY 


according to present estimates, at pre-war 
prices. 

The features of the project are enumerated 
in the following list, some of which are 
structurally completed, but have not yet 


The Great Central Valley 

..- «+ Almost 500 miles 
About 50 miles 
Sea level to 400ft. 
58,150 square miles 
2,100,000 acres 


Length ... 
cn ne NE 
Elevation, valley floor... 

Gross area of basin nee 
Irrigable area of project ... ... 
Estimated cost of project (1940 




















prices)... 263,990,000 dollars 
The dams ..| Shasta. Friant. | Keswick. 
Maximum height, feet ... 602 320 148 
Crest length, feet ... 3,500 3,430 825 
Top thickness, feet... 37 20 26 
Base thickness, maxi- 
| eres 593 265 101 
Concrete content, about, 
cubic yards... ... -|6,000,000 |2,200,000 | 110,000 
Drainage area, square’ 
gS a 6,665 1,630 6,665 
Reservoir area, acres . 29,600 4,660 a 
Reservoir length, miles... 35 15 9 
Reservoir capacity, acre4 
feet ... ... ...  ..:/4,600,000 | 520,000 | 10,000 
Power plant capacity; kW} 380,000 None 75,000 
The canals. Length, Diversion, 
j miles. second-feet. 
Friant-Kern 160 ... 3,500 
Madera ae 37 . 1,000 
Contra Costa «... 46 » 350 
Delta-Mendota 100 . 4,000 


received all of the equipment planned for 
them, while others are partly finished, and 
still others have yet to be started because of | 


the war’s demands that restrict the immediate 
allotment of some of the funds and materials. 

Central Valley, long known as the Great 
Valley of California, is nearly 500 miles long 
from north to south, with an average width 
of about 50 miles—the latter dimension 
varying to a marked degree in different 
sections. It is surrounded wholly by moun- 
tains, the Coast Range on the western flank 
and the far higher Sierra Nevada Range on 
the paralleling east flank. The only breach in 
this towering wall is about midlength on the 
west side of the valley, where the two major 
river systems come together in the delta area 
to pour their waters into Suisun Bay—a 
northern arm of San Francisco Bay. The 
enclosed valley region is blessed with a 
climate that ranges from the mildly temperate 
to sub-tropical, and the floor of the basin is 
made up of millions of acres of deep and 


a 
—. 


southern section. The mean annual flow of 
the Sacramento system is around 21 million 
acre-feet, and its discharge into Suisun Bay 
varies greatly throughout the seasons, ang 
may range from a minimum of 1000 cusegg 
to a floodtime maximum of quite (00,009 
cusecs. The crux of the problem is to con. 
serve a large percentage of the floodtime 
excess. 

The San Joaquin River system has a mean 
annual flow of approximately 8} million 
acre-feet, and in the San Joaquin Valley 
there are more than 2 million acres of farm. 
lands that depend upon irrigation—three 
times as large an acreage as the area requiring 
irrigation in the Sacramento Valley. The 
San Joaquin is not capable of meeting all the 
water needs in its own valley, and a consider. 
able percentage of the water used there ig 
obtained from deep wells—this is especially 
true in the southernmost part of the valley, 
where wells have been sunk to depths of 
250ft., and pumping is prohibitively costly 
to many who have tried farming there. The 
disparity between the water resources in the 
two main divisions of Central Valley indi- 








wonderfully fertile soil that basks for months 
on end in stimulating sunshine. Two-thirds 
of California’s farmlands are situated in 
Central Valley. The agricultural abundance 
of the cultivated acres depends very largely 
upon the use of irrigation to make them 
fruitful and profitable, because during the 
long growing months and the hot summer but 
little rain falls, and the rivers, which run low 
at that time, do not naturally provide all the 
water where it is then most needed. 


River SysTEM 


Central Valley obtains its water from two 
major river systems, those of the Sacramento 
and the San Joaquin, the contributing 
streams of which issue from the Sierra 
Nevada Range and primarily draw their 
water from melting snows. The Sacramento 
River and its tributaries flow from north to 
south, and the San Joaquin River, with its 
tributaries, flows from south to north, the 
Central Valley really consisting of the Sacra- 
mento Valley in its northern division and the 








San Joaquin Valley in its somewhat longer 








CONTRA COSTA CANAL 


eates the nature of the prime problem that 
the Bureau of Reclamation is engaged in 
solving through the engineering works men- 
tioned at the beginning of this article. But 
the Central Valley Federal reclamation pro- 
ject was not conceived wholly as a scheme for 
agricultural relief. It is intended to balance 
the activities of farming, water transport, 
factories, and the welfare and security of 
the continually growing population of this 
fruitful region. 


Errect oF GoLD-MINnInG OPERATIONS 


The Great Central Valley has undergone 
several stages of exploitation and develop- 
ment. The white settlers first found the 
valley a combination of swamps and desert 
lands. The primary purpose was the quest 
of fur-bearing animals and then followed the 
settlers who turned the Sacramento Valley 
into expansive wheatlands and . cattle 
ranches. The wheat era—a highly profitable 
one and world famous for some time—petered 
out in the end because the lands became 
exhausted by the continual sowing of a single 
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crop, and the raising of cattle followed next ; 
but before that earlier period of agriculture 
ended, and another one succeeded, gold 
mining levied a destructive toll on farmlands 
adjacent to some of the streams, and so 
impaired navigation on some of the water- 
ways as to force a complete change in water 
transport and to restrict the number greatly 
and to change the character of the craft pre- 
viously engaged in carrying farm products 
from the Central Valley to all parts of the 
world. The labour-saving inventiveness of 
two men started an innovation in mining the 
gold-bearing gravels along some of the rivers 
in the Sacramento Valley, and so initiated 
hydraulic mining that broadcast “ slickens ” 
—saffron-coloured muck made up of sand 
and gravel and slime—that spread on to 





operated regularly to Marysville and Red 
Bluff. Operation of the hydraulic mines of 
the Sierra Nevada virtually put an end to 
regular navigation of the Sacramento River 
above Sacramento (43 miles up from Suisun 
Bay). ‘The first obstruction to navigation 
due to mining was noted following the unpre- 
cedented flood of 1862, which. carried an 
enormous volume of débris from the moun- 
tains into the valley. Shoals rapidly formed. 
Channels were fouled and boat landings 
isolated by sand bars. The millions of cubic 
yards of débris dumped into the streams con- 
tinued to move down the river for many 
years after hydraulic mining was restricted 
by the courts in 1884. Around 1890 the 
controlling depth from the mouth of the 
river to the City of Sacramento was 4ft., and 





farmlands once astonishingly fruitful, as well 
as down into river courses where the water 
had for unknown ages run clear and deep and 
full of fish. Channels were clogged and 
shifted, but generally shallowed, so that 
erstwhile navigation was either hampered 
or halted, and When flood stages came the 
swollen rivers inundated far wider regions, 
wiping out settlements, destroying property, 
and taking human life as well. 

Hydraulic mining was begun on tribu- 
taries of the Sacramento River in 1856. 
Major F. M. S. Johnson, Corps of Engineers, 
U.S. Army, has thus explained the conse- 
quences :—‘‘ During the decade of 1859-60 
several companies operated year-round service 
between San Francisco and Sacramento, and 
the two best-known boats drew 13ft. of water. 
Freight and passenger boats of lesser depth 








SHASTA DAM 


from Sacramento to Colusa the depth was a 
little over 3ft. Between Colusa and Red 
Bluff (194 miles above Sacramento) nests of 
snags nearly blocked the river, and the con- 
trolling depth was less than 3ft. below Chico 
Landing (141 miles above Sacramento), and 
less than lft. above that place.” During the 
period of the greatest production of wheat, 
hundreds of vessels travelled to and from 
Red Bluff and the downstream landings. in 
moving the grain to San Francisco for tran- 
shipment or onward directly to far-away 
ports. 

When the historic era of wheat growing in 
the Sacramento Valley closed, the exhausted 
acres were revivified to become a still greater 
source of abundance when the lands were 
turned to growing grapes, fruits, and vege- 
tables on a highly diversified scale. By that 











time irrigation was winning steadily widen- 
ing adoption in the Sacramento Valley, but 
the river was no longer the artery of trans- 
portation; the commodities were moved to 
market overland. Hydraulic mining and the 
discharge of the débris into the rivers became 
for ever illegal by the Federal legislation 
which called the California Débris Commis- 
sion into being in 1893. But by that time 
State organisations and civic bodies in the 
Central Valley had initiated steps looking to 
flood control through the construction of 
overflow weirs, by-passes, and temporary 
flood-relief basins that could be counted 
upon to lessen the damaging actions of flood 
crests without restraining the natural flow of 
the river by other means. The Sacramento 
River flood-control project so evolved was 





substantially 85 per cent. completed by 1940 ; 
the total cost of the betterments, which were 
adopted by the State of California in 1911 
and by the Federal Government in the Flood 
Control Act of March Ist, 1917, was expected 
to be 51 million dollars, exclusive of costs of 
right of way. This system of flood control 
has been amply put to the test, and has 
generally met expectations, but it has inci- 
dentally stressed the need of the further pro- 
tective and beneficial provisions which have 
been under way since the adoption in 1935 
of the programme being carried out by the 
Bureau of Reclamation. 


CoNTROL OF SACRAMENTO RIVER 


Shasta dam is counted upon so to control 
flood waters that certain of the weirs, by- 
passes, and relief basins will not be needed 
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except during periods of exceedingly high 
flood stages, and by so restricting the flood 
crests, it will be practicable to reclaim con- 
siderably more than 100,000 acres from these 
emergency areas and place them under 
cultivation. 

Major F. M. S. Johnson, Corps of Engineers, 
U.S. Army, dealing with the improvement of 
the Sacramento River’s channel, has made 
this disclosure :““ The existing navigation 
project provides for a channel 10ft. deep at 
mean lower low water and 150ft. to 200ft. 
wide from the mouth of the river to the City 
of Sacramento, thence 4ft. deep at low water 
to Colusa; 3ft. deep at low water to Chico 
Landing ; and such depths as may be prac- 
ticable from there to Red. Bluff, the head of 
navigation. Project depth has been secured 
in the new 10ft. channel to Sacramento by 
means of wing dams, supplemented by dredg- 
ing.” The improvement of the channel from 
Suisun Bay up to Sacramento has reacted 
beneficially on the channels of three of the 










































































rivers that are tributaries to the lower part 
of the Sacramento. 

River regulation through the medium of 
Shasta dam will assure a minimum flow of 
5000 cusecs, even during the periods of low 
stages of the stream, when the flow hereto- 
fore has dwindled to 1000 cusecs because of 
the drawoff of 2000 or more cusecs to satisfy 
irrigation needs in the upper river. This 
increase in flow will help by its scouring 
action to maintain the channel depth from 
Red Bluff downwards; and, it is hoped, 
restore the economic value of the river as a 
freight carrier. 


RIvER CONTROL IN SAN JOAQUIN VALLEY 


During the last two decades agricultural 
development and other productive activities 
throughout the Central Valley generally, and 
notably in the delta region and tbe San 
Joaquin Valley, have advanced remarkably, 
and manufacturing and construction work 
have gained new positions of prominence and 
promise. As explained by the Bureau of 
Reclamation: ‘This rapid growth of agri- 
culture and exploitation of water resources, 
as might be expected, in many cases without 
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has given rise to serious water problems, 
which have been accelerated by periods of 
subnormal precipitation and runoff and the 
consequent decline of water supplies. The 
deficiency was evidenced by rapidly falling 
ground-water levels in the southern San 
Joaquin Valley, and that resulted between 
1920 and 1930 in the abandonment of at 
least 20,000 acres of crop lands.”’ (This has 
probably reached 50,000 acres.) Low water 
in the estuary into which the Sacramento and 
the San Joaquin discharge, due to the reduced 
contribution of these rivers during their low 
stages, has led to the encroachment of salt 
water from San Francisco Bay into Suisun 
Bay, and thence backing up into the river 
mouths at high tide. This was notably the 
case between 1919 and 1924, when the maxi- 
mum content of sea water present at Pitts- 
burgh was as high as 65 per cent. Pitts- 
burgh and nearby Antioch were forced to 
cease using Suisan Bay as a source of water 
for their domestic supplies, and were obliged 
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MADERA CANAL AND FRIANT DAM 


to rely upon deep wells, both for industrial 
and domestic needs. By 1940 the hardness of 
the well water supply for Pittsburgh had 
risen to approximately 800 parts per million 
from the 150 parts per million existing in 
1929. Pittsburgh has steel mills and is not 
far from Richmond, where emergency ship- 
building is active on a large scale, and there- 
fore four years ago water from the Contra 
Costa Canal was made available to that city. 
To-day the Contra Costa Canal is substan- 
tially completed throughout its planned total 
length of 46 miles, the water being drawn 
from the Sacramento and providing relief 
to the various communities and areas adjacent 
to it. The water in the canal is being lifted in 
four stages to a final elevation of 124ft. 
above sea level. 

The San Joaquin Valley, in its agricul- 
tural and industrial expansion, has out- 
stripped the water supply of the San Joaquin 
River system as well as that of the Kern 
River and the rivers that empty into Tulare 
Lake, which lies between the San Joaquin 
and the Kern. Much of the southern section 
of the San Joaquin Valley would quickly 
revert to desert lands were it not for irriga- 








sufficient advance investigation and planning, 








tion. Many miles of distributing canals and 


pondage areas constructed for the purpose 
—not to mention deep wells—make effective 
use of the flow of the rivers of which the San 
Joaquin is the dominant one; but duri 

periods of water shortage the situation 
for the agricultural interests is repeatedly 
critical. To make the best use of the volume 
of the San Joaquin’s flow and to neutralise 
the inequalities of its high and low stages, 
the Friant dam has been built on that stream 
in the foothills where the river issues from 
the Sierra Nevada Range. That dam jg 
purely for impounding purposes, and none 
of the water so conserved is to be used for the 
development of electricity. The Friant dam 
is completed and water from the reservoir 
behind it was first released into the nearby 
Madera Canal on June 4th, 1944. when a 7ft. 
needle valve was opened for that purpose in 
the dam. The Madera Canal, which wil] 
have an ultimate length of 364 miles, is now 
finished for only half of its planned length, 
but contracts were awarded in February, 
1944, that provide for completion of that 
project in the first half of this year. The line 
of the canal is westward from the dam and 
has its overflow terminal at a creek tributary 
to the San Joaquin River—intermediately, 
water from this canal will be fe&l into con. 
necting irrigating systems of the neighbour. 
ing farmlands. The Friant-Kern Canal, 
which will extend to the south-east for 160 
miles from Friant dam to the Kern River, 
has not yet been started. It is designed to 
serve an arid but fertile region that contains 
an immense acreage which can be largely 
expanded and made abundantly productive 
if an unfailing supply of water can be assured. 
The southern terminus of the Friant—Kern 
Canal will be near Bakersfield, which is in the 
midst of California’s famous oil and gas- 
producing areas. The Delta—Mendota Canal, 
which will be 100 miles long, and the Delta- 
Cross-Channel Canal, which will be 50 miles 


waterway, which will have a diversion capa- 
city of 8000 cusecs, will form a connecting 
artery between the Sacramento River and 
the San Joaquin River across the Delta region 
to assist in flushing the sometimes saline 
waterways of the Delta and also to distribute 
Sacramento River water to the Contra Costa 
Canal and to the intake of the Delta—Mendota 
Canal. The Delta—Mendota Canal, which 
will trace a long arc on the west side of the 
San Joaquin Valley, touching the San 
Joaquin River at each end of that swing, is 
planned to mount by successive stages into 
the productive uplands at the foot of the 
Coast Range. Successive pumping plants 
will lift the water at seven different points 
to the various levels. This canal will be 
needed by consumers in the lowlands that 
now depend upon the San Joaquin for water, 
within the bracketed stretch, when water 
stored in the basin above Friant dam is 
diverted into the Friant-Kern Canal and 
becomes low in the San Joaquin between the 
points mentioned. Thus, through the medium 
of the Delta—Cross-Channel Canal and the 
Delta—Mendota Canal, water from the Sacra- 
mento River will be transmitted to the 
southern half of the Sang Joaquin Valley, 
bringing about a balance of distribution 
where Nature failed to do so. 

But before this desired climax can be 
attained, the entire Central Valley project 
must be completed. That is to say, the 
irrigation features of the Government pro- 
ject are either directly or indirectly dependent 
upon Shasta dam and the various other parts 
of the undertaking as now officially autho- 
rised. For example, before any substantial 
part of the San Joaquin River flow in years 
of low run-off can be held back at Friant dam 





for diversion to lands that will become 





in length, have yet to be started. This latter - 
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dependent on the Madera and the Friant-—| service is one of the purposes of the Shasta 


Kern canals, a substitute supply must be 


dam. Shasta power will also be needed to 


furnished the established water users who|operate the pumping plants of the Delta 


rely upon the pondage created above the 
Mendota dam on the San Joaquin. This 


Canal. 
(T'o be continued) 








Magnesium Foundry 


No. Il—(Continued from page 248, March 30th) 


THE MECHANISED FounDRY 


T HE general lay-out of the mechanised section 
of this foundry is particularly interesting 
and rather unusual. There are many factors to 
be borne in mind when deciding upon the lay- 
out of a mechanised foundry, and the final 
solution must of necessity be in the nature of 
a compromise. As has already been men- 
tioned, it was decided at the outset that to 
ensure optimum working conditions for those 
engaged in the production of the moulds and 
cores, all casting would be carried out in a 





room, by power-driven, conveyors, where 
they are cast, and thence conveyed to the 
knock-out points in the sand-conditioning 
section at the far end of the moulding area. 
In order to prevent fumes from the cast 
moulds escaping into the foundry, two sec- 
tional steel fume tunnels, running the full 
length of the moulding area and enclosing 
each return leg of the two mould conveyors, 
are provided. The fume tunnels are 
exhausted vid underground ducts to the 
outside air by a centrifugal fan placed out- 
side the building. Before deciding on this 


banks. Two banks are disposed on either 
side of a loop in the small mould conveyor, 
each bank consisting of four twin-pot fur- 
naces, the other two banks being similarly 
disposed on, either side of the corresponding 
loop in the large mould conveyor, each bank 
consisting of three twin-pot furnaces of 
160 lb. capacity. This arrangement enables 
two pouring points to be provided on each 
mould conveyor. Fig. 6 shows a general view 
of the furnace-room with the small mould 
conveyor in the foreground. Each bank of 
furnaces is provided with a hood, which is 
exhausted to the outside of the foundry. 
The installation of the furnaces themselves is 
particularly clean and convenient. As has 
already been mentioned, the furnaces, which 
were supplied by the Thermic Equipment 
and Engineering Company, Ltd., are fired 
with producer gas. They are placed in 
@ pit approximately 2ft. deep, which results 
in the top of the furnaces being some 12in. 
above the level of the furnace-room floor, 
which experience has shown to be the most 





convenient working height. As the pits 
measure nearly 7ft. 6in. from front to back, 
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separate shop. To minimise the transport 
of large volumes of sand, it is obviously 
desirable that the knock-out point should be 
immediately adjacent to the sand-condition- 
ing plant. On the other hand, if the moulds 
are to be cast on the conveyor and the neces- 
sary time allowed to elapse between casting 
and knocking out, the furnaces must be 
placed at some distance from the knock-out 
point. The only alternative is to remove the 
moulds from the conveyor after casting and 
‘store’ them for the necessary length of 
time prior to knocking out. This is very 
undesirable from every point of view. The 
lay-out, as shown in Fig. 4, was therefose 
decided upon, which meets both the require- 
ments above mentioned. 

It will be seen from the drawing that the 
moulding area is divided into two sections. 
Each can be operated by women. One 
section is equipped for the production of 
the smaller castings, which can be accom- 
modated in 16in. by L4in. box. parts, and the 
other section deals with the larger castings 
for which boxes up to 26in. by 24in. are 
required. The moulds are carried from the 
moulding area into the adjoining furnace 
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Fic. 4—PLAN OF MECHANISED FOUNDRY 


lay-out, however, it was necessary to estab- 
lish that moulds could be satisfactorily cast 
on @ moving conveyor and a number ‘of 
experiments were carried out with this object 
in view. Moulds were drawn along a length 
of gravity roller track at varying speeds, and 
it was eventually proved that they could be 
satisfactorily cast whilst moving at speeds 
of LOft. to 15ft. per minute. 


PLANT AND EQUIPMENT 


Core Shop.—In the core shop the core- 
making benches are disposed on each side 
of two steel band conveyors, which deliver 
cores to the centre of the shop, from where 
they are fed by a gravity roller conveyor to 
two coke-fired Acme continuous core stoves. 
The sand-handling and mixing plant is 
similar to that already described in the core 
shop feeding the floor moulding bay. A 
general view of the core shop is reproduced 
in Fig. 5. Tt shows on the right the continu- 
ous vertical core-drying stoves. 

Furnace-Room.—The lay-out of the 
furnace-room, which adjoins the core shop, 
is also interesting. It will be seen from Fig. 4 
that the furnaces are grouped into four 
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only approximately half the width of the pit 
is- occupied by the furnaces, the remainder 
being available for accommodating the gas 
and air pipes. At the same time, ample 
working space at the rear of the furnaces is 
provided. All the pipe work and controls are 
easily accessible to the furnacemen, and 
maintenance and repairs can be carried out 
on any one furnace without in any way inter- 
fering with the operation of the remaining 
furnaces in the bank. 

One of the problems was to provide means 
for removing the pots of molten magnesium 
from the furnaces and placing them outside 
the ventilating: hoods so that they can be 
subsequently picked up and carried to any 
required point. Consideration was given to 
existing types of cranes on the market, but 
it was considered that they were either too 
slow and heavy or unnecessarily costly. The 
company therefore designed a simple elec- 
trically operated travelling jib crane which 
was made by the London Hoist and 
Machinery Company. Each bank of fur- 
races is furnished with one of these 
cranes, which runs on a rail set flush in 
the floor. Power traversing and hoisting, 
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with pushbutton control, is provided, but the 
jib is slewed by hand by a simple worm 
geariig. In order to remove a pot of metal 
front any furnace all the furnaceman has to 
do is to traverse the crane to the furnace 
selected by pressing the appropriate control 
button, slew the jib round over the furnace, 
and then, by pressing the lowering or hoisting 
buttons provided, the pot can be quickly and 
safely removed. The jib is then slewed round 
through 180 deg.-and the pot is lowered into 
a breeching under a monorail track connecting 
each bank of furnaces with the straight 
portion of the conveyor along which the 
moulds are cast. Each monorail has two 
self-sustaining Roper hoists running on ball 
bearings. The pot of metal is picked up on 
the Roper hoists and pushed round the mono- 
rail to the casting station. After the 
pot has been emptied it is returned to the 
furnaces on the monorail and a further 
full pot is brought along on the second 
Roper hoist. This operation is illustrated 
in Figs. 9 and 10. Metal bunkers are placed 
conveniently to the furnaces and each 
furnace is furnished with a permanent 
pyrometer installation. Large illuminated 
temperature indicators are fitted for each 





machines transferred from the company’s 
previous magnesium foundry. Space has 
been left for three additional machines. 

Conditioned sand is supplied to the 
machines from overhead hoppers, which are 
in turn fed by a belt carrying sand from the 
sand conditioning plant over the top of all the 
hoppers. Each hopper is provided with a 
plough, which ploughs the sand into the 
hoppers as needed. A gangway runs the full 
length of the overhead belt so as to allow a 
girl to operate the ploughs and keep all the 
hoppers filled with sand. 

Reference to Fig. 7 will show that each 
machine has been furnished with two ample 
lengths of gravity roller conveyor for receiving 
the moulds from the machines. One length 
of track has a hinged portion at the delivery 
end, which enables finished moulds to be 
transferred easily to the moving mould con- 
veyor. No mechanical handling facilities are 
used in this section of the foundry for lifting 
the box parts from the machines on to the 
gravity roller track or for closing over the 
moulds prior to transferring them to the 
moving mould conveyor. This is partly due 
to the fact that the moulds are relatively 
small and partly to the extremely light weight 





moulds per hour. Between the roller frame 
carrying the moulds and the chassis proper 
a cover plate is fitted in order to prevent 
metal being spilled or sand dropped on the 
conveyor chain. At each end of the chassis 
overlapping cover plates for the same purpose 
are provided. The cover plates are so shaped 
that when the mould carriers are negotiating 
curves the conveyor chain is never exposed, 
neither do the plates project beyond the 
track. At all bends internal and external 
guards are fitted and all runner wheel lubri- 
cators at these points are brought to the 
outside of the guard by means of pipes for 
easy maintenance. Fig. 8 shows the small 
mould conveyor emerging from the foundry 
and entering the fume tunnel on the way to 
the knock-out station. 

Pendulum Conveyor.—As already men- 
tioned, the pendulum conveyor serves three 
purposes. It carries trays of cores from the 
core shop to the core storage racks adjacent 
to the moulding machines; it also carries 
moulding box parts back to the moulding 
machines from the knock-out, and lastly, 
runners and risers and scrap metal from the 
fettling shop to the furnace-room. At a 
speed of 30ft. per minute the carrying capacity 





Fic. 9-POT FURNACES 


battery of furnaces, and are so arranged that 
the temperature can be easily read, irre- 
spective of the furnace at which the furnace- 
man is standing. One indicator serves al] the 
furnaces in one bank, push buttons enabling 
the indicator to be connected at will to any 
furnace in the bank. 

The furnace-room ventilation has been 
given special consideration, the principle 
involved being the same as that adopted in 
the floor moulding section. Large quantities 
of air at low velocity are discharged through 
ventilating grills on both sides of the melting 
bay, with an additional grill in the centre of 
the shop. Air is supplied to these grills 
through underground ducts from a centri- 
fugal fan rated at 80,000 cubic feet of air per 
minute. Air is extracted from the furnace- 
room partly by means of eight roof fans and 
partly wid the four exhausting hoods over the 
furnaces, each hood being equipped with 
centrifugal fans handling 28,000 cubic feet 
of air per minute. 


MacHINnE MovuLpiInG SECTION 


In the light machine section eleven jolt 
squeeze pattern draw machines are installed, 
some of which are Wallwork shockless jolting 
pattern, the remainder being McNab type 





FiG. 10—POURING A MOULD 


of the box parts used. They were designed 
and made by the company in magnesium 
alloy and have proved to be most satisfactory 
in service, the pin centres remaining constant 
in spite of the rather severe handling they 
experience at the knock-out grids. Consider- 
able thought was given to the return of 
empty boxes to the machines, a point some- 
times overlooked. In this foundry the box 
parts are returned from the knock-out point 
to the moulding section by means of a curved 
inclined gravity roller track and they are 
delivered to the moulding machine line by a 
pendulum conveyor, which also serves other 
purposes, and will be described in more detail 
later. 

Mould Conveyor.—The conveyor serving 
these small machines has a total length of 
426ft. and the plate carriers are 2ft. in length 
by lft. 8in. wide and arranged at 3ft. pitch 
throughout the circuit. Transverse roller 
tops to the carriers are used in order that the 
moulds may be transferred quickly and 
without shock direct from the gravity roller 
conveyors. The speed of the conveyor can 
be varied whilst in motion by means of one of 
J. Stone and Co.’s P.I.V. variable-speed 
gears from 5ft. to 15ft. per minute. At the 
maximum speed the carrying capacity is 300 





is 500 trays of cores, 300 pairs of box parts, 
and forty skips of metal per hour. By means 
of a variable-speed gear of the same type as 
that used on the mould conveyors, the speed 
can be varied from 15ft. to 45ft. per hour. 
The maximum load to be carried on any one 
hanger at any one time is 2 cwt., the con- 
veyor circuit being nearly 600ft. in total 
length. The conveyor chain is of the “Webb” 
pattern, ball-bearing trollies with forged arms 
being used. The trollies have dustproof 
bearings arranged for grease lubrication. 
The box part carriers are built up of “T” 
sections in the form of an angle bracket, the 
box parts being slung on the horizontal leg 
and suspended below it is a book for carrying 
the scrap metal boxes. The core tray 
carriers are of the three-tier type, each tray 
being approximately 18in. square. The 
mounting sequence is one. box part carrier, 
one core tray carrier, and a second box part 
carrier, all at 2ft. 8in. pitch, then a space of 
5ft. 4in. to the next box part carrier, after 
which the sequence is repeated throughout 
the circuit, the object of the space between 
each concentration of carriers being to allow 
free movement of personnel through the 
conveyor. 
(To be continued) 
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Expanded Tube Joints in 
Boiler Drums* 


By W. B, SHANNON, M.I. Mech. E.,t C. W. PRATT, 
B.Sc. (Eng.),t T. B. WEBB, B.Sc. \(Eng.), 
A.M.I. Mech. E.,t and W. B. CARLSON, B.Sc., 
A.M.I. Mech. E.§ 


(Continued from page 260, March 30th) 


(12) Proposed Remedies and Decision to Investi- 
gate Insertion Ferruling : (a) Internal Seal Weld- 
ing of Tube Ends to Boiler Drums.—As experience 
was available on the electric welding of nickel- 
chromium-molybdenum steel plates, an investi- 
gation was made, using experimental plates 
heat treated to correspond with the tensile 
strength of the drum, to determine the possi- 
bility of seal welding (1) without cracking the 
drum during welding or in subsequent service, 
and (2) without detriment to the heat treatment 
ofthe drums. Different types of electrodes were 
tried in order to ascertain the most suitable 
technique, and micro-examinations were made 
on completion of each trial weld. On two 
finished welds five quenching treatments in 
water were given from a temperature of 464 deg. 
Fah., with the object of stressing them by 
temperature changes to a greater degree than 
would obtain in service. Subsequent micro- 
examination proved that no cracking had 
occurred. Diametral compression tests were 
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also made in order to simulate, as far as possible, 
drum strain conditions, and on thorough 
examination, no cracking or permanent set was 
observed. 

The welding investigation results were fully 
discussed in conjunction with authoritative 
metallurgists and research engineers. It was 
concluded, however, that the tests did not 
completely represent boiler drum conditions. 
There appeared to be a strong probability of 
cracks developing in the parent metal at the 
start of laying the second run of welding on the 
first, in which case there would have been no 
alternative but to replace the drums. Taking 
into account all available experience, it could 
not be guaranteed that the welding would not 
result in cracks in the parent metal of the 
drums, and it was therefore decided that weld- 
ing, as a cure for the drum tube joint leakages, 
was not acceptable. 

(b) Insertion Ferruling—Insertion ferrules 
have been used in the past on many types of 
boilers in both fire tubes and superheater tubes, 
to overcome expanding leakage trouble. Such 
troubles have, however, usually resulted from 
rapidly changing temperature conditions, or 
because the tubes were too thin to provide good. 
expanding results (Thum. and Mielentz, 1937). 





* Institution of Mechanical Engineers, Friday, March 
23rd. Abstracts from paper entitled ‘‘ Expanded Tube 
Joints in Boiler Drums, with Special Reference to the 
Battersea High-Pressure Boilers.” 

+ Chief assistant constructional engineer, London 
Power Company, Ltd. 

¢ Engineers, service department, Babcock and Wilcox, 
Ltd. 


For Battersea the use of insertion ferrules 
was considered solely with the object of increas- 
ing the “spring” of the joints—see paragraph 
(14) and Fig. 4f—and the contact pressure 
under working and test pressure conditions. 
Insertion ferrules had been used for this purpose 
on the high-pressure boiler plants at Tiefstack 
(Buhr, 1937) and Wehrden (Seidl, 1937). No 
information was, however, available on the 
extent of the improvement which would result 
from the use of such ferrules, except for the 
results of several very promising. preliminary 
experiments at Battersea in September, 1942. 

(c) Hatension Ferruling—Many alternative 
designs based on the principle of the extension 
ferrule were developed, some of which were 
very elaborate and involved machining pro- 
cesses in the tube holes. One particular type 
(Fig. 3) was intended to be expanded into the 
counterbore of the tube seat to prevent the 
longitudinal extrusion of the free end of the 
boiler tube when it was re-expanded, thereby 
increasing contact pressure on the tube seat. 
After consideration, it was decided that such 
improvement would not be lasting in service. 

(d) Other Alternatives.—Caulking of the tube 
ends seemed another possibility, but this was 
not acceptable as a permanent solution. 

Alternative designs for tube seats were con- 
sidered. These were discarded because they 
involved machining work on the drums and 
replacement of the boiler tubes. 

As a last resort, the replacement of the drums 
was a possibility always present in the con- 
siderations of the problems. This would have 





— 


panded joints in the boiler drums themselves, 

(2) Those which were conducted on similar 
joints made in experimental seat plates, 
which provided superior facilities for mcagur. 
ing certain of the desired quantities, 

(14) The Tube-Expanding Process and the 
Strain Factors which Affect Joint Leakage.—Ay 
expanded joint may be made leakproof if there 
is adequate contact pressure between the tube 
and seat, and if the tube is prevented from 
slipping. Without slip, leakage would not 
occur, provided that a sufficient contact pres. 
sure acted on the full periphery of the seat at 
one axial position in its thickness. For the 
prevention of slip, it is necessary to have a 
sufficient total seat contact load. Furthor, it 
is essential that these values remain adequate 
when the boiler is raised to its test pressure and 
to its working pressure and temperature. The 
factors governing these requirements are there. 
fore examined. 

The process of making an expanded joint 
may be studied with the aid of Fig. 4.* Fig. 4a 
represents the insertion of the tube end, and 
Fig. 4b the tube rolled until it just touches the 
seat. This process creates circumferential 
tension and elongation and radial thinning of 
the tube wall. The radial compressive stress 
is low. 

Fig. 4c shows the tube rolled until fully 
expanded. During this operation the stress 
systems in the tube wall and seat become com. 
plex (Goodier and Schoessow, 1943; Nadai, 





1943). In the tube the circumferential tension 
gives place to compressive stress in all direc- 
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entailed the complete dismantling of the boiler 
pressure parts, the removal of the nickel- 
chromium-molybdenum drums, and the even- 
tual substitution of drums made from straight 
carbon steel of about double the thickness. 
Modifications would have been necessary to the 
drum supporting steelwork and boiler structure 
generally. 

(e) Decision. —The method eventually 
favoured for increasing the margin against 
leakage was to obtain as great a contact pres- 
sure and total spring as possible by expanding. 
It was therefore decided to institute investiga- 
tions on insertion ferruling. 


Part II.—ExXPERIMENTAL DEVELOPMENT OF 
AN EXPANDING AND FERRULING TECH- 
NIQUE TO OVERCOME LEAKAGE 


(13) Object of Experimental Development Tests. 
—Following upon the concluding decision 
recorded in Part I, tests were made with the 
objects of :— 

(a) Ascertsining whether insertion ferrul- 
ing would give the necessary degree of joint 
improvement. 

(6) Determining the optimum values for 
ferrule tensile strength, expanded tube thick- 
ness, and ferrule thickness. 

(c) Obtaining as much new information 
about expanding as might be forthcoming. 
These tests were subdivided into two inter- 





§ Engineer, research department, Babcock and Wilcox, 
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Fic. 4—Process and Result of Making an Expanded Joint — 


Swain Sc. 


tions, resulting in radial displacement and 
thinning and longitudinal extrusion. In the 
seat, the metal adjacent to the seat face is 
plastically deformed in compression, but this 
metal is backed by a large elastically deformed 
body which is ready to spring back on release. 
The expanding operation generates heat in the 
tube, which reaches a higher temperature than 
the seat. 

Fig. 4d shows the expander withdrawn. This 
removes the support inside the tube and allows 
the seat to force it elastically to a smaller 
diameter. The tube stresses remain compres- 
sive, and the stresses in the elastically deformed 
portion of the seat become less in magnitude. 

Fig. 4e shows the joint after it has been 
allowed to stand. Tube and. seat contract 
slightly further, due to cooling, and perhaps 
also strain ageing, without modifying the type 
of stressing. 

Fig. 4f shows the joint “spring.” If the 
tube were cut out,. the seat would return to 
zero elastic strain. Similarly, if the seat were 
cut away from the tube, the latter would spring 
outwards to a state of no elastic strain. The 
diametral deflections, or amounts by which 
they would so contract or expand, have been 
termed their “spring,” and the sum of these 
elastic movements is called the “spring” of 
the joint. 

Several most important effects will now be 








dependent series, namely :— 
(1) Those which were conducted on ex- 


* The case of a fire tube expanded joint is dealt with 
in Part IV, paragraph (27). 
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described. When internal pressure is applied 
to a drum, tube holes in the cylindrical shell 
become larger and also oval in shape. There- 
fore, an expanded, joint, to remain effective, 
must be capable of accommodating these altera- 
tions in dimensions without suffering a critical 
reduction in the contact pressure between tube 
and seat obtained by the expanding process. 

The behaviour of a simple water tube jointt 
is shown in Fig. 5, where the spring of tube and 
seat due to the expanding operation and the 
diametral deflections due to drum stress are 
plotted against water pressure in the drum. 
The diagrams are graphical solutions of the 
equations involved. For ease of interpretation 
permanent set in the seat, which does not affect 
the problem has been omitted. Thus the point 
S represents zero elastic deflection and zero 
drum pressure, 

Fig. 5a illustrates the problem in its simplest 
form. It assumes that the tube hole is blanked 
off from the water pressure inside the drum, 
and that its deflection is the same in all direc- 
tions; that is, it remains circular as a single 
hole would do in a spherical drum. 

The diametral extension of a free seat—one 
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a, Circular strain—no access of water to joint. 

b, Circular strain—including access of water to joint. 
c, Oval strain—no resistance of tube to ovality. 

d, Oval strain—tube resists ovality. 


Fig. S5—Spring and Deflection versus Drum Pressure 


having no tube expanded into it—resulcing from 
rising drum pressure, is represented by the line 
SA 

The seat diameter before expanding is repre- 
sented by the point S, and this increases to J 
due to expanding in a tube, the diametral 
elastic deflection being represented by SJ. If 
the joint were taken apart, the tube would 
spring out from J to T and the seat would 
spring in from J to 8S. Thus :— 


J S represents the seat spring. 
J T represents the tube spring. 
S T represents the total joint spring. 


All at zero drum pressure. The extent of the 
free tube spring is limited to the horizontal 
line T Bi. 

When water pressure is applied to a drum 
with an expanded joint in it, the tube will lose 
contact with the seat when the free seat deflec- 
tion exceeds the initial joint spring. This 
occurs at the intersection M! between S A and 
T B', the corresponding drum pressure being 
P1,,. The diametral extension of the expanded 
joint interface follows the line J M}, and the 
contact pressure between the tube and seat is 
proportional to the vertical distance between 
the lines J M! and S M}, which represents the 
seat spring at any given drum pressure. 

Fig. 5b includes the effect of water pressure 
having access to the tube bore. With rising 
pressure the tube is forced out beyond its 





+ An illustrative film was shown. 





former constant free diameter indicated by 
T B' to the sloping line TB. The vertical 
distance between these lines at any pressure 
is the diametral deflection of a free tube due 
to that internal pressure. 

Contact is now lost at the intersection M 
between 8 A and TB at a drum pressure Py», 
which is higher than P!, on Fig. 5a. The 
joint interface deflection follows the line J M. 

In practice with cylindrical drum shells, the 
difference between circumferential and longi- 
tudinal stresses causes the seats to become oval 
as well as larger. In Fig. 5c S A now represents 
the mean diametral deflection of a free seat, 
and lines in the directions 8 C! and § L! repre- 
sent the deflections of the major and minor 
axes, i.e., circumferential and longitudinal to 
the drum respectively. If the tube offered no 
resistance to being forced oval by the seat, 
contact pressure would still be lost at the same 
drum pressure P,, as in Fig. 5b at all points on 
the seat periphery. The difference in length 
between the major and minor axes of the tube 
would be represented by C!L?. 

However, the tube does resist being forced 
into an oval shape. Its resistance slightly 
increases the minor axis of the seat—-and there- 
fore decreases the major axis of the tube—by 
an amount depending upon the ratio between 
the contact pressures (applied to one axis only) 
required to force the seat and the tube respec- 
tively into the same oval shape. This ratio is 
called the “ ovality stiffness ratio.”” The lengths 
C!M and L'M therefore require to be divided, 
as on Fig. 5d, so that 

X M/X C!=Y M/Y L} 
=the ovality stiffness ratio, 
and T X represents the deflection of the major 
axis of a free tube with variation of drum pres- 
sure modified by ovality interference. The 
intersection of T X with S C! at C locates the 
drum pressure P;, at which the contact pressure 
at the major axis of the seat would equal! zero. 

It is not claimed that the above analysis repre- 
sents a complete treatrnent of the subject, but 
it at least shows that the effectiveness of a joint 
against leakage depends upon the following 
principal quantities :— 

(1) Joint contact pressure at zero drum 
pressure. 

(2) The seat spring at zero drum pressure. 

(3) The tube spring at zero drum pressure. 

(4) The free seat deflection due to drum 
pressure. 

(5) The free tube deflection due to drum 
pressure. 

(6) The ovality stiffness ratio. 

(7) The minimum contact pressure neces- 
sary to prevent leakage. 


In addition, there are other factors closely 
associated with these. The contact pressure, 
aided by grooves and belling, must prevent 
tube slip. If the seat has any localised area 
extending around its whole periphery where the 
joint spring is above average, such as at a 
sharp edge, it will have a greater leakage resist- 
ance. On the other hand. if the boiler pressure 
be greater than the seat pressure and if water 
were to start leaking between tube and seat, 
it would modify the potential tube deflection, 
rerulting in increased leakage. It is therefore 
especially desirable to make a. joint leakproof 
at its water side, even though it be also tight 
elsewhere. 

The above quantities depend, in turn, upon 
design factors, such as :— 

(a) Drum and seat diameter, thickness, 
material, and working conditions ; the posi- 
tioning of tube holes; the position of seats 
in the shell thickness ; seat shape, seat sur- 
face, grooves, sharp edges, belling space, &c. 

(6) Tube thickness and material, including 
its work-hardening properties, particularly as 
they affect extrusidn during expanding, 
which, in turn, limits the pressure trans- 





t If water were to penetrate the joint interface after 
the contact pressure had fallen below the water pressure, 
then the effect of the water in the tube bore would be 
neutralised from this point onwards. ‘The tube would 
no longer follow the deformation of the seat, but would 
leave the line J M at its intersection with TB. The 
diagrams are therefore hypothetical beyond this point, 
and the hypothetical portions of the variotts diagrams 
throughout this paper ys been shown chain-dotted. 





mitted to the seat ; also the tube resistance 

to oval distortion. 

(c) Expander design and expanding tech- 
nique. 

(d) Thickness and material of ferrules, 
when fitted. 

[The paper then goes on to describe in some 
detail the experimental development tests. We 
print next week the final section of the paper.] 

(To be continued) 








Holiday Arrangements on 
Cessation of Hostilities 


TuE following announcement has been issued 
by the Ministry of Labour and National Service : 

In view of the development of the war against 
Germany, the Government recognises that 
industry will be looking for a lead regarding the | 
arrangements for a holiday on the cessation of 
hostilities. The war with Japan will still be 
on, and our Forces in the Far East will continue 
to be engaged in stern and bitter fighting. All 
our energies will still be required in the success- 
ful prosecution of that struggle. The end of the 
German war will, nevertheless, mark a stage in 
the long and arduous fight in which we have 
been engaged and there will be general rejoicing 
that victory has crowned our efforts against 
Germany. 

So far as Government factories and Govern- 
ment service is concerned therefore it has been 
decided that the day of the announcement of 
the European “ Cease Fire,” irrespective of the 
hour upon which the announcement is made, 
together with the day immediately following, 
shall be regarded as days of paid holiday. The 
Government suggests that it would be appro- 
priate that all schools should also grant holidays 
for those two days. 

The Government considers that, in addition, 
there will probably be a desire throughout 
industry to give expression to the feeling of 
common effort that has carried us through the 
strenuous years of the war by setting aside, at 
a date to be determined according to local 
circumstances, a day of holiday at individual 
factories. Workers in Government factories 
and establishments will therefore be given an 
additional day of paid holiday at some later 
date, and the actual day to be determined 
according to the local circumstances of each 
factory or establishment. 

It is necessary to point out that workers in 
essential services or engaged on essential main- 
tenance work must, in the national interest, 
be prepared to carry on as required. Special 
compensatory arrangements will, of course, be 
necessary in their case. This applies particu- 
larly to those engaged in the supply of gas and 
electricity, in the maintenance of valuable and 
important plant, in essential farming opera- 
tions, in food distribution, and in the operation 
of vital transport. 








Minine ScHonarsHires.—The Ministry of Fuel 
and Power announces that the Miners’ Welfare 
Commission invites applications for a limited 
number of part-time day advanced mining scholar- 
ships, tenable, as from September next, at approved 
institutions providing day classes in advanced 
mining instruction. Candidates for these scholar- 
ships must be wage-earning coal-mine workers, 
have been employed for not less than eighteen 
months, be dependent on their own earnings, be 
at least seventeen years of age on September Ist, 
1945, and have attended and satisfactorily com- 
pleted an approved part-time senior mining course. 
Each scholarship will be awarded in the first 
instance for one year, but will be renewable (if 
required) up to a total period of four years, subject 
to the conduct. and progress of the holder being 
satisfactory. The awards consist of a sum up to and 
not exceeding £30 to cover fees, books, instruments, 
and travelling expenses, and to compensate or 
assist the student for loss of wages in attending the 
course one day weekly (or two half days). The 
scholarships will be awarded on the results of a 
competitive examation to candidates whose 
employers release them on one day each week to 
enable them to attend the course of instruction. 
Application forms can be obtained from the prin- 
cipals of most of the mining schools. 
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PLAYING FOR SAFETY 


It is probable that the slogan “Safety 
First,’ with which we were confronted on all 
hands some years ago, good though its 


intention, eventually killed itself by the|readily expressed his approval. 


realisation that this very propaganda tended 
to engender a spirit of selfishness in the 


individual, coupled with a caution not always| offender was definitely norplussed by the 
commendable. On the other hand, the pursuit | prompt retort, 
of safety in the factory is an essential part of | speaking the truth, I should feel inclined to 
the duty of the manager, who should do all} dispense with your services,” after which the 
in his power to protect the life and limb of | manager proceeded to expatiate on one of 
those entrusted to his supervision, many of |his proved contentions that “the man who 
whom seem to have developed the quality of }never makes a mistake never makes any- 
utter carelessness in an amazing and alarming | thing.” 
The adequate guarding of compli-| gress, for in the majority of cases it can be 
claimed that we learn most from our mistakes. 


degree. 
cated machinery without impairing its effi- 


282/to which it was not possible to apply any 


designer, who has subsequently felt rather 
frustrated when he found his guards out of 
action because the operator bitterly com- 
plained that they “get in the way.” In 
other words, the self-adopted motto of the 
latter would appear to be “ Safety second, 
and pay check first.’”’” This outlook can only 
be overcome satisfactorily if the safeguarding 
of machinery is in the mind of the machine 
tool designer himself, so that he can produce 
a machine in which the efficiency is not 
lowered by the safety measures incorporated. 
Any subsequent necessity for fencing will 
probably be in the nature of a makeshift, and 
accordingly should be deprecated. Here, 
indeed, is an ever-present problem, but it is 
not the one we have primarily in mind at the 
moment. It is rather the spirit of supreme 
caution that seems sometimes to be engen- 
dered and to permeate like a canker through- 
out many an organisation, and particularly 
the larger ones, which have in the process of 
evolution become increasingly impersonal. 
Perhaps the best approach to the subject 
is to be found in conscientiously asking our- 
selves what is our personal attitude to those 
irritating mistakes made by our subordinates. 
Let us consider an example or.two to suggest 
the line of thought before us. An estimator 
in a big engineering concern had prepared 
his part in a tender for ten special machines 


quick check by comparison with quotations 
for similar machines, and being regarded as 
the work of a safe man, a quotation based 
on his figures was made and the company 
duly received the order. Unfortunately, it 
was then found that the cost of one of the 
most important components had not been 
multiplied by the necessary ten, and that 
accordingly a substantial loss was likely to 
be sustained on the order. The managing 
director was justifiably annoyed and sent for 
his chief estimator, asking him if he had 
taken the necessary disciplinary action 
against the offender. On being answered in 
the affirmative, he further asked what the 
action had been. He was somewhat taken 
aback when he was told that the chief esti- 
mator had not only commiserated with his 
assistant, but had assured him that if either 
the managing director or himself had got 
through the past ten years with as few mis- 
takes as the said estimator had made, they 
would be only too ready to congratulate one 
another, but he feared it would not be 
truthful. By taking any other line with one 
of the firm’s best employees, one who himself 
was acutely conscious of the results of his 
error, a state of such nervousness would 
have been produced that subsequent work 
would have suffered for an indefinite period. 
To his credit, be it said that the managing 
director saw the force of the argument and 
In another 
instance when the excuse was offered that 
‘‘ this-is the first mistake I have made,” the 


“Tf I thought you were 


This. surely is the attitude of pro- 





ciency has given many a headache to the|How different was the viewpoint of the 


eg 


British Civil Service of the last century, when 
a separate personal record was kept for cach 
civil servant, and in it was entered every sin 
of omission and commission from the day that 
he entered until that of his retirement from 
public life. Naturally, procedure of this 
nature evoked a desire to preserve a clean 
sheet, and scrupulously to avoid running the 
slightest risk; in other words, his whole life 
was spent in “ playing for safety.”” The more 
enterprising young man might readily suffer 
a severe setback as a result of what was 
officially stigmatised as “excessive zeal,” 
Happily, this is largely a thing of the past, 
but it would be idle to suggest that the day 
has arrived when the taking of big risks is 
in any way encouraged. Yet along that line 
will be found the path of progress, 

In case what has been said might super- 
ficially be regarded as a plea for condoning 
mistake-making, it might be well to stress 
that, being guilty of making the same mistake 
again or even one similar in character, should 
be treated as a really serious offence, indi- 
cating as it would a lack of capacity for pro- 
fiting by our errors in such a way as to lead 
to concrete results. There is no suggestion 
that there is any ca’canny policy involved in 
playing for safety, for it is often a fact that 
the most conscientious service is given, but 
coupled with it an undue crossing of every 
t and dotting every i with scrupulous exacti- 
tude so that in the end, often unconsciously, 
a state bordering on stagnation is reached. 
The old Latin proverb qui non proficit, deficit 
is only too pertinent, and it certainly implies 
that playing for safety will eventually lead to 
a slipping back. There is no justification for 
a sphere intermediate between advance and 
retrogresSion. 


The Blast Pipe 


THE simple blast pipe, through the medium 
of the ejector action of the jet of steam 
exhausted through the chimney; fulfils all 
requirements of the steam locomotive admir- 
ably. But its services cannot be had for 
nothing ; the energy expended in producing 
the draught necessary to keep up the steam 
pressure is lost to the cylinders. It is the 
consideration of this vital point that has 
caused, and is still causing, so much experi- 
mental investigation on the action of the 
blast. A theoretical approach to the funda- 
mental principles underlying the relation 
between smoke-box action and the boiler 
has been well presented recently by a paper 
read before the Institution of Locomotive 
Engineers by Mr. D. W. Sanford. The author 
points out that the action of the blast pipe 
and the chimney has two functions to per- 
form, which are to eject to the atmosphere 
the products of combustion produced to 
develop a given amount of power, and to 
create in the smoke-box a vacuum sufficient 
to draw the necessary amount of gas through 
the firebed and tubes, or, put in other words, 
to overcome the resistance offered to the gas 
flow by the boiler. It is the latter that is the 
ruling factor in the design of the blast pipe 
and the chimney, and it is the relatively high 
resistances offered by modern boilers which 
are forcing increased attention to chimney and 
blast pipe proportions. 

To obtain economically the considerable 
steaming capacity required of modern boilers, 
large grate areas have to be provided in order 





to keep the rate of firing within reasonable 





jimi 
obté 
one 
end 
evel 
the 
now 
sion 
thro 
ing 
mea 
the 
area 


tion 
incr 
calli 
the 
an | 
diffe 
bet y 


pipe 
crea 
exh: 
effic 
that 
eylit 
inch 
that 
sphe 
the 

Nov 
sure 


falls 


fair 
for 
stee 
dru: 
plac 
witl 
mac 
stee 
incl 
dru 
the 
wer 
dru 
was 
cap 
upt 
incl 
anc 








Aprit 6, 1945 





THE ENGINEER 


273 








limits. Fortunately, it is usually easy to 
obtain a large fire-box and grate by adding 
one or more carrying axles under the fire-box 
end of the engine.: On the other band, how- 
ever, increasing gas passage areas through 
the boiler to keep pace with the larger grates 
now essential is not so easy. Boiler dimen- 
sions upon which the cross-sectional areas 
through the tube nest depend are fast reach- 
ing maximum limitations. This naturally 
means that while grate areas are increased, 
the ratio of proportion between the net gas 
area through the boiler and the area of the 
fire grate is diminishing, causing a propor- 
tionately higher rate of gas flow. This 
incteases the resistance of the boiler, thus 
calling for a greater degree of rarefication in 
the smoke-box, which is well illustrated by 
an inspection of draught readings taken at 
different rates of evaporation. The relation 
between exhaust pipe pressures and smoke- 
box vacuum will vary with different blast 
pipe designs, and the aim is naturally to 
create &@ maximum vacuum with the least 
exhaust pressure in the interests of cylinder 
efficiency. As a case in point, if we assume 
that the superheated steam entering the 
cylinders has a pressure of 250 Ib. per square 
inch and a temperature of 660 deg. Fah., and 
that it is expanded adiabatically to atmo- 
spheric pressure, the theoretical efficiency of 
the steam action would be 19-1 per cent. 
Now, if, on the other hand, the exhaust pres- 
sure is 10 lb. per square inch, the efficiency 
falls to 16-3 per cent., and a further increase 


of the pressure in the exhaust to 15 lb. per 
square inch reduces the cylinder conversion 
efficiency to 15-4 per cent. How cylinder 
exhaust pressures are related to smoke-box 
draught and to the rate of gas flow was well 
shown by Lawford Fry in a series of articles 
which appeared in our issues of February 
llth and 18th, 1938, and which indicate, 
amongst other things, the relatively high 
exhaust pipe pressures necessary to maintain 
adequate draught in large boilers at high 
rates of evaporation. The relative thermal 
losses due to these high back pressures have 
been mentioned. Compared with those of 
the boiler, cylinder efficiencies are undeniably 
low, and one means by which improvement 
may be attained is by a reduction in exhaust 
pipe pressures. The design and proportions 
of the blast pipe and chimney are therefore of 
great importance, and no doubt, as Mr. 
Sanford suggests, there is still a lot which 
could be learnt by careful and systematic 
experiment, which, we may add, will be 
possible when the testing station at Rugby is 
completed. 

That the proportions of the blast pipe and 
chimney have already been the subject of 
extensive experiments is well known, but in 
spite of this, their design is still an art rather 
than a science. Further research may be 
expected to lead to establishing more definite 
methods for the proper design of these 
important adjuncts which, between them, 
furnish the life-breath of the steam loco- 





motive. 








Institutions of Mechanical and 


Electrical 


A JOINT MEETING of the Institution of 
Mechanical Engineers and the Institu- 
tion of Electrical Engineers was held at the 
Institution of Mechanical Engineers on 
Friday, March 23rd, 1945, at 5.30 p.m. The 
chair was taken during the first part of the 
proceedings by Professor Andrew Robertson, 
President of the Institution of Mechanical 
Engineers, who later handed it over to 
Sir Harry Railing, President of the Institu- 
tion of Electrical Engineers. 

A paper, entitled “ Expanded Tube Joints 
in Boiler Drums, with Special Reference to 
the Battersea High-Pressure Boilers,” was 
then presented. We continue to print an 
abstract of this paper on page 270 of this 
issue. 


DISCUSSION 


Sir S. Leonard Pearce said that it might 
fairly be asked why alloy steel was chosen 
for the drums, instead of a straight carbon 
steel. It was principally because the uptake 
drum, which was 4ft. internal diameter and 
placed in the first pass of the gases, but fitted 
with suitable protection, could not have been 
made to the thicknesses required for carbon 
steel in the 28/32 or the 32/36 tons per square 
inch tensile ranges, as the ingot required for 
drum fabrication was beyond the capacity of 
the largest ingot moulds available, and there 
were other plant limitations. The downtake 
drum in the 28/32 tons per square inch range 
was on the border-line as regards ingot mould 
capacity. It was of interest to note that the 
uptake drum in the 28/32 tons per square 
inch range would have been between 10in. 





and llin. thick, and over 9in. thick in the 
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32/36 tors per square inch range, as com- 
pared with the actual alloy steel drum thick- 
ness of 3-875in. The ingot weights for the 
greater thickness carbon steel drum would 
have been nearly 300 tons, and with a 
finished weight in the undrilled condition of 
about 130 tons. The corresponding weights 
for the alloy steel drum were 148 and 43 tons 
respectively. By this choice there were 
certain incidental advantages :— 

The loading on the foundations was 
reduced by some 12-15 per cent., and the 
structural weight of steelwork was less than 
would have been the case with mild steel 
drums. There was a considerable reduction 
in cost, from the steelworks, of the drums 
made in alloy steel, the price index figures 
being: Alloy steel 100, 32/36 carbon steel 
125, 28/32 carbon steel 142. By the use of 
a drum thickness of the order mentioned, no 
special precautions other than those usually 
followed needed to be taken in raising and 
reducing pressure in service. He made that 
point because it was understood that in 
America special precautions were considered 
necessary when shutting down boilers having 
drums more than 4in. thick. Superimposed 
temperature stresses were very much less 
with the thinner alloy steel drums. There- 
fore if through some mischance any sub- 
stantial increase in the temperature gradient 
between the outside and inside surfaces of 
the uptake drum took place, that would 
increase the “hoop” stress and produce 
stresses of a serious order very much in excess 
of the permissible design figure allowed by 
the B.S.I. specification. This additional 


the corresponding stress on the existing alloy 
steel uptake drum. Then there was the 
question of residual stresses, which, of course, 
depended essentially on the rate of cooling 
from the final annealing or tempering tem- 
perature, and on the thickness of the drums. 
For the same rates of cooling the thinner 
drums would have smaller internal stress, 
and for the Battersea drums a special pro- 
cedure was evolved by the suppliers of the 
drums. Probably he had said sufficient to 
show that, in view of the reasons cited, alloy 
steel drums—for the boiler design adopted— 
were practically the only selection possible, 
and the choice was somewhat limited. It 
should not be assumed, however, that the 
only alternative to carbon steel was nickel- 
chrome-molybdenum alloy steel. The par- 
ticular alloy steel material was chosen for 
the drums after much discussion between the 
company, the manufacturers, and the insur- 
ance company. 

There was scope for discussion on the 
general application of welding-in of the tubes 
for ensuring tightness. When this alterna- 
tive was reviewed, the weight of evidence 
raised doubt as to its suitability for the 
highly stressed drum and tube combination 
at Battersea. 

Both boilers had operated at full pressure 
without any sign of leakage at the ferruled 
expandings ; for example, No. 11 for about 
3000 hours and No. 10 boiler for a more 
limited period. In each case service had 
been satisfactory. One was justified, he 
thought, in concluding that a solution of the 
difficulties experienced had been secured. 

Sir Archibald McKinstry said that in all 
the visits he had made to the United States 
in connection with power generation, he had 
been much impressed by the readiness of 
both the users and the manufacturers of - 
electrical and steam-raising plant to communi- 
cate information on the progressive technique 
of those industries and also on the special 
difficulties met with in individual cases. The 
use at Battersea of drums and tubes of differ- 
ing material gave rise to unforeseen diffi- 
culties at expanded joints, and as the pro- 
blems met with were new, and appeared after 
they were solved to be of general interest, it 
seemed to Sir Leonard Pearce and himself, 
that they might well follow American pre- 
cedent, and, if the Institutions were agree- 
able, in a paper of the kind now before the 
joint meeting, tell the story of the difficulties 
that were met with and how they were over- 
come. He hoped that there would be more 
information forthcoming in the future on 
operating and constructional difficulties on 
all kinds of plant, in the technique of which 
those two Institutions were interested, and 
that users and manufacturers together would 
present fuller information than had been the 
custom in the past in this country on matters 
of that kind. 

Mr. W. N. C. Clinch remarked that though 
the ferrule had admittedly overcome the 
difficulty, it really meant that it was just 
doing that bit more work which the tube 
itself was unable to’do. It also.meant that 
by the addition of a little more brute force, 
the difficulties had been overcome. The 
question might be raised whether by having 
in the tube itself a ferrule one had the oppor- 
tunity, which one did not desire, of making 
just those little crevices where oxygen or air 
could accumulate. It was a particularly 
difficult thing to stop corrosion once it had 
begun its action. 

EXPANDERS, EXPANSION, AND THE 

TUBE SEAT 


Mr. G. A. Plummer said that it would 
appear from the description of the expanders 





stress might, in fact, be more than 2} times 


that both the three and four-roller expanders 
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were provided with capes bearing either on|“ La Mont’ high-pressure boilers installed 
the tube plate or on the tube end. If that/at Willesden, and concluded by saying that 
was so, then the bell-mouthing would be|it was somewhat difficult to accept the 
formed at the same time as the parallel|authors’ statements entirely, and at the 
expanding, and the whole expander assembly | same time reconcile them with the fact that 
would be prevented from feeding into the|/the tubes on the “La Mont” boilers had 
tube as expanding proceeded. If this natural|given no difficulty whatsoever with regard 
progressive axial movement was prevented,/to leakage. He could only assume that 
then the rollers must slip on the tube sur-| either the authors’ analysis must be viewed 
face, which would tend to flake the internal] with reserve, or there was some considerable 


It would be helpful to know what effect 
the steel ferrules as finally used had oy 
circulation and output. He  sugyested 
that it would have been a very simple 
and easy matter to weld suitable alloy 
steel ends on to the mild steel tubes. 
He thought the paper clearly showed that if 
it was desired to get the full benefit of expan. 
sion of this kind, a relatively thin tube wag 
wanted. That method, among other advan. 


surface of the tubes ; not only this, but the| advantage not previously fully appreciated] tages, would have permitted the tube ends 


normal expansion of a tube provided axial}in the use of boiler designs which would 


where they entered the drum to be of mini. 


extension of the tube to a limited extent | permit of the employment of small-diameter | mum thickness. 


inside as well as to a major extent outside. | tubes. 


Mr. W. C. Barr said there seemed to be no 


Thus, if the bell-mouth was formed whilst 
the parallel expanding was being carried out, 


POSSIBILITY OF WELDING 


then the bell-mouth itself was pushed away 


doubt that this particular problem of obtain, 
ing leakproof joints would have been much 


Sir Harry Railing wondered whether they | simpler if it had been possible to weld, but 


from its seating in the case of a tube seat, as | were to consider that the use of ferrules with|the authors stated in their conclusions that 
illustrated in the paper. Numerous tests|expanded tubes was ultimately likely to be|the suitability of welding nickel-chromium. 
which he had carried out had indicated that|the most practical solution of this leakage}|molybdenum steel drums after heat 
the support given by the bell-mouthed end|problem. At first sight, seal welding would|treatment, as a means of ensuring tight. 
of a tube bearing hard and being supported | be a possible answer, but the experience of |ness in continued service, was doubted 
by the surface of the tube plate added |metallurgists and others on the welding of | Admittedly, a steel of this type, owing to its 


materially to the holding power of the tube ; 


steels concerned had been such as to prevent | intense hardening characteristics, presented a 


in fact, such an arrangement whereby the} them from continuing with welding. Never- | difficult problem in welding, but it was 
bell-mouth was sunk inside the solid tube | theless, with further knowledge of the welding | interesting to know that experiments were 
plate added much greater holding power than | technique of these steels, the possibility of| carried out, and apparently quite success. 
the case where a bell-mouth or flared end was|seal welding might be further considered. fully. He would like to have some further 


produced clear of the tube plate. 

It was noted that there was a groove in the|might possibly be affected by their weld- 
tube seating. It was his experience that such | ability. As Sir Leonard Pearce had just 
grooves could materially add to the holding | pointed out, the use of steels might not be 
power of a tube. For example, experiments | confined to thenickel-chromium-molybdenum 


The selection of steels for drum and tubes particulars concerning that welding. 


INFLUENCE OF ALLOY STEEL DRuMs 
Mr. S. R. Arnold, in reference to the 


advantages of employing alloy steels for the 


carried out by his firm had indicated that the | type. . Investigation had proved that it was fabrication : é 
holding power of a tube expanded into a plain | always advisable to have a tube of medium abrication : of high-pressure boiler drums, 
seat could be doubled when expanded into a| wall thickness. Did the authors consider mentioned in the a? thought it would be 
seat having a suitable recess provided at mid-|that the use of high-tensile steel ferrules interesting to learn just how great saving 
depth of the tube seat. In the tests referred| would be necessary with the use of such| 4S actually achieved by lightening the 
to, the extrusion of the tube into the recess|higher tensile steel tubes? It would be supporting stechwork and the clinsimation of 
had formed a ridge on the tube which was| interesting to hear some discussion as to the counterboring. Personally, he would not 
actually sheared when the tube had been|optimum test pressure for a unit of this have thought that the reduction of founda- 
tion weights amounted to very much or was 


pulled out, leaving a small ring inside the} description. It called for the determination | . 
annular recess. It was his experience, how-|of test pressures to be viewed from a new i 


mportant enough to concern anyone in a 
and type boiler. He suggested that a far 


ever, that whilst a sharp-edged recess up|angle. One fortunate point about the trouble lid ad Sg gregh aie 
to 1/,in. deep could be satisfactorily filled|at Battersea was that the leakage on|™OPe Vale a paanage Sete SP sae lowe 
Ag: . creep rate of the chrome-nickel-molybdenum 


when expanding a tube of moderate thick-|expanded joints revealed itself immediately 


bearing parent metal, chosen because of the 


i : » di 7, | th i je to test % : AEE 
ness, it was a matter of extreme difficulty,|the unit was subjected to test pressure avsin, growth Subiiibion of the seckybienan 


if not impossible, satisfactorily to fill such a| Knowing full well what trouble might arise 
recess when expanding tubes of the thick-|during service, it would be interesting to 


present. The design data were very inter- 
esting reading, particularly the agreement of 


ge ‘ | -f re Peele shed 
prea Rhcees Heke ret nadie penne evel age syed aggre eye: the circumferential strains calculated by the 


grossly over-expanding the tubes, and some|after the long steam service. 
considerable attention required to be given|corrosion troubles developed due to the 
contact of steels of different chemical com- 
dealing with thick tubes. He doubted very | position at the expanded joints? A certain 
much whether the form of recess shown in| amount of research had already taken place 
the paper, which was semi-circular, ,in.|and further research might be very necessary 


to the particular form of recess adopted when 


deep by jin. wide, could be satisfactorily | and useful. 


filled by the methods of expanding described 
in the paper. 


depth on the outside or fire side of the thick 


Mr. F. E. Smith said that tube expansion 
as now carried out was a very empirical and 

He also drew attention to a further. point|inexact process for achieving two quite 
in connection with the disposition of the tube | separate requirements. 
seat in the Battersea drums. The actual|ment was the prevention of tube slip under 
seat, he said, covered a comparatively small|all conditions ; the second was the preven- 
tion of leakage of the high-pressure working 
tube plate. This tube plate would, under}fluid, whether under operation or testing. 
working conditions, be exposed to water at a] Experience with pressures up to 5000 lb. 
temperature of about 603 deg. Fah., whilst| per square inch and of temperatures up to 


The first require- 


Lamé formula with the extensometer read- 
ings, but in order to calculate the drum 
strains from the hoop stresses the value of 
the modulus of elasticity must have been 
known for the particular alloy used. He 
suspected that this was not greatly different 
from that of the 28/32-ton boiler quality 
mild steel, and it would be very interesting 
to know the value used in this stress com- 
parison, and if it was experimentally checked. 
Put into simpler language, he meant that 
whilst an alloy steel might be compounded 
to carry without exceeding its limiting creep 
stress a stress double as much as a plain 
carbon steel, it would stretch twice as much 
as the ordinary mild steel in the doing of it. 
Thus tensile performance taken alone was 


on the other side it would be exposed to a| 1000 deg. Fah. had shown that it was sound not altogetiier a reliable oriterion. The 
gas temperature considerably higher than] practice when making joints to separate difficulty in using alloy steel for boiler drams 


this—in some cases possibly of the order of |these two functions. If an attempt was 


with expanded tubes would thus appear to be 


1200 deg. Fah. The temperature on the|made to form a joint by securing contact ecioubidie aut the vesaitiens checked tnoepable 


outside of the plate would therefore be con- 


ith th : : 
See a ana ene 28 See ere of solution. Whilst the difficulties appeared 


siderably higher than the temperature on the | ordinary tube expansion, and without making ; Mahal 

inner or water side of the plate, but the|any definite circumferential sealing ring, to have been solved for the time being in er 

tube seat was in the outer half, whilst the|there was danger that the inevitable forces|™8eMious manner, it was assumed that the 

tubes themselves were presumably water-|at work, such as local hardness and strain} 8° of alloy steel had come under suspicion 
for the construction of future drums. 


cooled. Thus under working conditions con-|under working conditions, would allow leak- 
siderable relaxation of the joint seat might|age to take place. One might get 90 or 
take place by virtue of the temperature|95 per cent. success in the joint, but 5 per 
difference between the tube and the tube] cent. would go in loca] forces. It was just 
plate. He could not therefore find himself |as important to make the actual joint forces 
in full agreement with the authors’ findings. | determinate as it was to have determinate 


DISTRIBUTION OF LEAKING TUBES 
Mr. George said that the leaks seemed to 


have been most serious in the cross-over 
tubes and, he thought, in the steam delivery 


He felt that a greater depth of tube seat|stresses in, say, bridge design. He agreed|tubes. He raised the question as to why, 
would have materially added to the total|that he was going out for the ideal, but with|a 


joint strength. 
Mr. Plummer then gave particulars of | it was essential to have the ideal before them. 








fter inserting ferrules in the steam reservoir 


the growing complexity of engineering work |tubes, there were 51 leaking joints out of 
70 on the first erection tests while in the 
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downtake drum there were only 71 out of a 
total of 560 or more, and in the uptake 
drum only 64 leaks out of a total of nearly 
1000. That seemed to him to call for some 
explanation, as he could not think that it was 
entirely accidental. The deformation of the 
tube holes with the ovality having a major 
axis circumferential to the drum did account 
for loss of contact pressure undoubtedly, but 
it did not explain why so many of the leaks 
reported occurred in the cross-over tubes 
and in the steam tubes to the reservoir. It 
seemed that difficulties encountered in the 
groups of tubes at the bottom of the uptake 
drum and the corresponding tubes at the 
bottom of the downtake drum were not nearly 
go serious, despite the fact that the external 
joad was supported mainly by those tubes, 
thereby increasing any tendency there might 
have been to slip: A further examination of 
the forces acting in the drum seemed to be 
required. : 5 
AuTHOoRS’ REPLY 


Mr. C. W. Pratt, in a preliminary reply, 
said that one or two speakers had referred 
to the satisfactory results on other boilers 
and plants. Actually, there were three boilers 
in this country operating with drums of the 
same steel, one of them at a pressure of 
1575 lb. per square inch and the other two 
at a pressure of 2000 lb. One of these had 
been operating without leakages for ten or 
more years, but that was only because on 
those particular jobs the stretching of the 
hole was less, and they also had the advantage 
of having a square edge on the water side. 
He wished the drums at Battersea had had 
that. 

Mr. W. B. Shannon said that in consider- 
ing possible solutions to this leakage problem 
it should be borne in mind that the boiler 
pressure plants were existing, and that was 
the factor which led them, as engineers, to 
try to find a solution which would be satis- 
factory and at the same time conserve 
material. Hence they did not use alloy steel 
ends, which would have meant cutting out 
tubes already expanded. The simplest solu- 
tion was the insertion of the ferrule. That 
was, in fact, the first solution to be suggested. 
On the other hand, there was always the 
spectre before them that they might have to 
scrap the drum ; but they did not think that 
was the engineering way of tackling a pro- 
blem such as this. They believed that the 
work described in the paper initiated an 
entirely fresh approach, and disclosed a new 
aspect of the physical factors associated with 
an expanded joint. It also emphasised the 
fact that joint springs must be provided with 
an ample margin to provide agaifist deep hole 
distortion due to drum pressure, withdrawal 
load, torsion bending, and like circumstances. 

The authors submitted that there was a 
strong case for reconsideration by all con- 
cerned of the purpose and effect of the set 
hydraulic test and of the magnitude of the 
pressure to be used. Since it might be con- 
cluded that they had been guilty of an error 
of omission in regard to welding, he would 
emphasise that at one stage welding was 
actually leading in the race of the many 
alternatives, and success was achieved, not 
with austenitic electrodes, but stainless iron 
and mild steel electrodes were used, and gave 
perfect welds with a mild steel tube expanded 
into a plate similar to the drum that was 
welded. But some engineers associated with 


‘the problem had misgivings about the possi- 


bility of cracks being formed in the parent 
metal. The steel they had was of the air- 
hardening type, and there was a liability to 
get a quenching at the root of the weld which 
might set up cracks. Therefore it was not 
felt to be a safe risk with the drums in 





position. In the future perhaps welding 
might be an insurance against leakages. It 
would be foolish to say’ otherwise, for that 
would be to deny the possibility of progress 
in the welding field. But even now he did 
not know any welder who would be prepared 
to guarantee the welding of their mild steel 
tubes into nickel - chromium - molybdenum 
drums. 

Perhaps the complete answer to all this 
was to say that both boilers had been steam- 
ing, and there was no sign of distortion of the 
ferrules thus far. Three thousand hours in 
the life of a boiler was not very long, but he 
had been inside the drums, and there was no 
indication of any distortion, and certainly no 
sign of leakage. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our corr ) 


THE VIBRATION OF CONCRETE 


Stmr,—In Mr. Du- Plat Taylor’s interest- 
ing article, ““The Vibration of Concrete,” 
which appears in your issue of March 23rd, a 
statement is made that surface vibrators should 
not be applied for efficient results in slab thick- 
ness exceeding 6in. 

This company has supplied a large number of 
surface vibrators which have efficiently vibrated 
slab thicknesses of 8in.; 10in., and 12in. 

Biaw-Knox, Ltd., 
C. H. Grist, Director. 

London, N.W.1, March 28th. 





THE SCOPE OF THE 4-6-2 


Srr,—I should like to inform Mr. W. B. 
Thompson (December 15th) that the versatility 
of the 4-6-2, 2-8-2, 4-8-2, and their bigger 
sisters 4-6-4, 2-8-4, 4-8-4 has been definitely 
established for.many years. In Canada, when 
I first arrived in 1912, the ‘‘ 2500” class, 
2lin. by 28in. at 200Tb., 69in. wheels, were 
daily hauling twelve-car trains east and west 
out of Winnipeg, with over an hour in hand over 
schedules. In fact, they were doing work quite 
equal to the 4-6-2s in Britain to-day, when 
allowance was made for their 69in. wheels, 
against 80in. of the British 4-6-2. The ‘‘ 2300” 
and “‘ 2700” classes do work beyond the 
capacity of any 4-6-2 in the Empire, owing to 
their boiler power. The 2-8-2 ‘ 5000” class 
were used with equal facility in either passenger 
or freight work, and were next to the ‘‘ 600” 
and ‘‘ 800” wide fire-box classes as the most 
generally useful all-round engine on the C.P.R. 
until the larger “‘ 5200’ class 2-8-2 came out. 
The 4-6-2 will always beat a 4-6-0, all things 
being equal, owing to boiler power. 

Epw. H. Jostin. 

Brisbane, Queensland, 

February 28th. 








Sixty Years Ago 





STEEL BOILERS 


At the Spring Meetings of the Institution of 
Naval Architects in 1885 Mr. W. Parker, Chief 
Engineer Surveyor of Lloyd’s Register, pre- 
sented a paper entitled “Use of Thick Steel 
Boiler Plates.” This paper described a dis- 
quieting mishap during the testing of a steel 
marine boiler under hydraulic pressure at the 
works of the Wallsend Slipway Company. The 
boiler was designed for a pressure of 150 Ib. 
Under a test pressure of 240 Ib. one of the shell 
plates fractured completely across its width. 
The steel plates of which the boiler was made 





were l}in. thick and were supplied by D. 
Colville and Sons, of Dalzell. At the steelworks 
the plates were found to have a tensile strength 
of 29-6 tons, and an elongation of 20 per cent. 
Nevertheless, the plate which fractured in the 
boiler failed under a load of about 7 tons per 
square inch. Boilermakers, steelmakers, and 
shipbuilders took part in the discussion on 
Mr. Parker’s paper, for it was recognised that 
some important issue was at stake. The 
generally accepted explanation was that the 
plate had suffered a deterioration of strength 
during the process of forming it to the required 
curvature. It appeared that ,the plate was 
rolled to shape in an unevenly heated con- 
dition, and that at one stage it was worked 
while part of it was at a “blue” heat. It was 
well known that at such a temperature steel 
was brittle, and that the effect of working it at 
such a temperature was to weaken it. But the 
damage which could be caused in this manner 
did not seem to some sufficient wholly to explain 
the mishap. On‘analysis it was found that the 
steel contained about 0-33 per cent. of carbon. 
Mr. Parker held that this percentage was suffi- 
cient to give the steel tempering qualities, and 
that the process of working it at the boiler 
works had actually caused it to be hardened 
and tempered, the coldness of the rolls taking 
the place of the quenching fluid. Tests showed 
that a steel containing 0-33 per cent. of carbon 
when heated and quenched had its strength 
raised from 35 to 45 tons, and its elongation 
practically destroyed. A curious feature of the 
discussion was the general acceptance of the 
alleged fact that to give the same tensile 
strength, a thick plate of mild steel required a 
greater percentage of carbon in its composition 
than-a thin plate. Mr. Parker, for instance, 
stated that plates jin. to }in. thick, to with- 
stand the same tests as those specified for the 
plate which failed, would contain only from 
0-15 to 0-18 per cent. of carbon. Mr. Dick, of 
the Steel Company of Scotland, asserted that 
a in. plate with 0-15 per cent. carbon would 
stand 27 tons, while a plate of the same com- 
position l}in. thick would have a strength of 
only 25 tons. To raise the strength of such a 
thick plate to 32 tons the carbon would. have to 
be increased to 0-22 or 0-24 per cent. 
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London: Crosby Lockwood and Son, Ltd., 20, 
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8.W.1. Price 2s, 6d. net. 
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Surface Finish Exhibition 


No. I1V—(Continued from page 255, March 30th) 


Microscopic MretTHops 


HERE are at least three methods of studying 

surface finish by the aid of a microscope. 
The surface concerned may be directly inspected 
under suitable magnification, and the result 
compared with previously prepared “standard” 
surfaces, of which the roughness is known. 
With a little experience and suitably arranged 
lighting, this method will give good results. It 
has the advantage of simplicity, and can be 
used as an inspection method where a series of 





Fic. 16—-INTERFERENCE METHOD—GLASS 
TEST PLATE 


parts are to be made to a specified finish. It 
cannot yield, however, accurate numerical 
measurements of surface roughness, since the 
state of the surface can only be estimated in 
relation to the known roughness of the standards. 

In a less direct method the image of a fine 
slit having perfectly straight edges is projected 
at 45 deg. on to the surface to be tested, which 
can be a plane or a cylinder, and the image of 
the slit and that of the surface under test be 
viewed through the instrument. Since the 
edges of the slit are known to be perfectly 
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FiG. 17—INTERFERENCE METHOD—FINE 
GROUND SURFACE 


straight, any deviation from this condition in 
the image, as viewed, can only be attributed to 
the specimen. In conjunction with Professor 
Schlesinger, of the Production . Engineers 
Research Department, Cooke, Troughton and 
Sims, Ltd., who showed the ‘ Vickers’’ pro- 
jection microscope at the Exhibition, experi- 
mented with this method. It was found, how- 
ever, to have the disadvantage that it is 
necessary to make a mathematical calculation 
before a figure of merit for the surface can be 


able for application to the particular microscope, 
concerned. 

The third method is an interferometric one, 
and two firms—Cooke, Troughton and Sims, 
Ltd., and Pitter Gauge and Precision Tool 
Company, Ltd.—showed examples of the 
results and equipment for obtaining them. To 
the surface of the specimen there is contacted 
a thin cover glass. For specimens of curved 
section the cover glass is flat and for flat 
specimens it is curved. The, microscope is set 
up in precisely the same manner as for the 
examination of a metallic specimen, with the 
exception that it is illuminated from a source 
of mono-chromatic light. On observation, a 
number of dark bands will be observed on each 
side of a central wide band. The dark bands 
are caused by interference, and since they will 
not appear unless there is a path difference of 
half a wavelength, the distance from one band 
to the next is represented by a definite dimen- 
sion, dependent upon the wavelength of the 
light used, and to be reckoned in millionths 
of an inch. Where the lines are found to be 
straight, the surface is a true one ; any undula- 
tions indicate that the surface is not true, and 
reveal the amount of the deviation with respect 
to the pitch of the band. As this latter amount 
is known, it is possible to measure the true 





FIG. 18—INTERFERENCE METHOD—SCRATCH 
ON LAPPED SURFACE 


deviation. Fig. 16 shows the result obtained on 
the Vickers projection microscope, when examin- 
ing a glass test plate optically worked. The 
surface is so smooth that any irregularities are 
too minute to be recorded. The result obtained 
from a finely ground steel cylinder with the 
same instrument is shown in Fig. 17. Whilst the 
interference bands still show general parallel- 
ism, indicating a true cylindrical form, the local 
irregularities are much more marked. They 
are of the order of 6 micro-inches, the distance 
between the bands being 10 micro-inches. The 
record shown in Fig. 18 was obtained with the 
instrument made by the Pitter Company. It is 
taken from a rough-lapped surface, and shows 
a seratch with a burr 0-000003in. high. Two 
disadvantages of the method are of a minor 
order. One is the frailness of the cover glass 
and the other the difference of intensity between 
reflected and. transmitted light. Both are 
removed by employing a thicker glass, but it is 
necessary to deposit a sémi-transparent metallic 
film on the contacting side of the glass in order 
to reduce the discrepancy between the trans- 
mitted and reflected light. 

In the Pitter instrument—Fig. 19—a sodium 
vapour lamp is used, as the source of light, and 
the wavelength of this light is such that the 


— ee 
can be taken as 0-000012in. Two variations 
of the instrument are being made, one for 
visual operation only and one. for both visug| 
and photographic operation, as illustrated. The 
instrument, known as the P.V.E. surface 
analyser, is comparatively light and smull, and 
has the advantage that it can be taken to the 
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FiG. 19—P.V.E. SURFACE ANALYSER—PITTER 


work and rested upon the article under examina- 
tion. 

The Vickers projection microscope—Fig. 20— 
is not, of course, specially designed for surface- 
finish measurement. It has a very wide range 
of other microscopic uses. Illumination in this 
instrument, made by Cooke, Troughton and 
Sims, Ltd., is provided by a mercury vapour 
lamp, in conjunction with a mercury green 

















FiG. 20—-VICKERS PROJECTION MICROSCOPE— 
COOKE, TROUGHTON 


filter. The wavelength of the resulting light 
results in a band spacing of 10 micro-inches, 
and it is considered that deviations of the 
surface examined can be estimated to 2 micro- 
inches. 


* TALYSURF ” 
The “ Talysurf,’ made by Taylor, Taylor 








derived, and, further, that it was rather unsuit- 


spacing between the bands for practical purposes 


and Hobson, Ltd., of Leicester, and illustrated 
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in Fig. 21, was also on view. This well-known “The errors introduced by skids are|at the same time, reproduce such things as 
°° 


device is a stylus type instrument. A pick-up 
unit having @ diamond measuring stylus with 
g radius at the tip of 0-000lin. is traversed 
across the surface by means of a motorised 
driving unit. The movements of the stylus are 
converted into a correspondingly varying 
electric current, which after amplification is 
used to operate a pointer on a scale, giving the 
average value of the undulations, and to draw 
a graph on paper representing the geometrical 





extremely complicated, In practice the skid 
always rises and falls to some extent and its 
excursions are not infrequently as great as 
those of the stylus. The general behaviour of 
the skid is shown in Fig. 22. For very short 
wavelengths ‘a’ the datum may be sub- 
stantially straight, while for very long wave- 
lengths ‘c’ the shape will differ little from that 
of the surface. For intermediate wavelengths 
‘b’ the locus of the skid will be a curve of 
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Fic. 21—** TALYSURF"’ 


shape of a cross section of the surface. Magnifi- 
cation of the height of the undulations can be 
varied between 2000X and 40,000X and by the 
use of accessories between 400X and 100,000X. 
In the direction along the surface the normal 
magnification is 200X. The standard pick-up 
unit will measure the roughness of external 
flat and cylindrical surfaces and will enter jin. 
diameter holes to a depth of $in., 1}in. diameter 
holes to a depth of 6in., and 4in. diameter holes 
to a depth of 8in. The instrument is suitable 
for research or inspection and is mounted on 
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FIG. 22—BEHAVIOUR OF SKID 


castors, so that it can be wheeled about the 
laboratory or workshop. 

The two devices to which particular attention 
was devoted at the exhibition were the skidless 
pick-up and the radius attachment. The use 
of a skid to generate the datum against which 
the movements of the stylus are measured has 
certain disadvantages. The subject is very 
thoroughly considered in a volume published 
last year by the Taylor-Hobson Research 
Department. From that volume we quote the 
following sentences and reproduce Fig. 22. 





SURFACE RECORDER—TAYLOR - HOBSON 


different shape and smaller amplitude than that 
of the surface. The fundamental quality 
measured is the movement of the stylus relative 
to the skid and the effect of the movement of 
the skid will therefore depend both on the phase 
relation between the skid and the-stylus and 
on the wave form of the surface. The indication 
will have a minimum value for the in-phase 
condition shown in ‘d’ and a maximum value 
for the out-of-phase condition shown in ‘e.’... 
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FiG. 23—-SKETCH OF RADIUS ATTACHMENT 


It has been customary to regard the skid as a 
suitable device for eliminating the effect of 
general curvature of the surface—that is, for 
determining the selectivity ; but it fails in this 
respect because it cannot touch the same part 
of the surface as the stylus and therefore 
subjects the indication to indeterminate phase 
effects.” 

The skidless pick-up exhibited by the firm is 
.ntended to show the texture of a surface and, 


general departure in contour from the flat 
surface. In conjunction with the pick-up a 
means is provided on the gear-box to speed up 
the travel of the unit so that its magnification 
in the horizontal direction is only 50X instead 
of the 200X normally used. The radius attach- 
ment is a skidless pick-up for use on cylindrical 
surfaces. This device, the principle of which is 
shown in the rough sketch Fig. 23, consists of a 
ligament-suspended stylus constrained by 
radius bars of varying lengths to suit the work 
being tested to move up and down ‘during itr 
stroke. By placing the radius bars at the top 
instead of the bottom of the unit the pick-up 
can be made to cover concave as opposed to 
convex surfaces. At the moment radii from 
din. to 4in. can be covered by the radius 
attachment. 


SURFACE FINISH SPECIFICATION 


The exhibits of Wellworthy Piston Rings, 
Ltd., were arranged to illustrate the remarks 
made in Mr. McConnell’s paper in the Sympo- 
.sium and to demonstrate in particular that, in 
Mr. McConnell’s words, ‘“‘ the real aim is to be 
able to define a particular type of surface and 
to be able to reproduce it and inspect it to the 
given specification.” Amongst the exhibits 
were shoes for a form of rotary pump. The 
shoes travelling with sliding contact within a 
ring operated plurigers, and trouble was experi- 
enced, with serious scuffing and rapid wear of 
their surfaces. By finishing the surfaces to 
within the right degree of surface smoothness 
the trouble was completely overcome. In the 
case of some porous chromium-plated cylinder 
bores it was found, as shown by records exhi- 
bited, that if the plated finish fell below a given 
standard of roughness there was risk of failure 
due to glazing. By defining the maximum and 
minimum roughness and finishing within these 
specified limits, satisfactory performance in 
service was attained. Wedge-section piston 
rings were also shown. It was found that rings 
of this type, which were hand-lapped on the 
side faces, gave a much better all-round per- 
formance as regards blow-by, groove wear, &c. 
The engineering staff consequently had to devise 
means of imparting the higher finish in pro- 
duction operations. Eventually a _ honing 
head was developed which permitted all rings 
of this type to be produced to the given speci- 
fication for side finish. 








British Standards Institution 





All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each epecifi- 
cation is 28. 3d. post free, unless otherurise stated. 





TESTING PROCEDURE APPLICABLE TO 
AIRCRAFT STEELS 


No. 8.100. One of the principal reasons necessi- 
tating the preparation of a separate series of speci- 
fications for aircraft purposes has been the more 
stringent testing requirements that are required. 
This document covers the testing requirements to 
be followed when steel is ordered for aircraft 
purposes, and in future it will be possible, where 
appropriate, for the steel to be ordered to the 
chemical and mechanical requirements laid down in 
a general engineering standard, with the proviso 
that the testing procedure will be in accordance 
with the requirements of 8.100. In this way dupli- 
cation of specifications will be obviated. Price Is. 








New SwepisH Cru1ser.—The “ Tre Kronor,”’ the 
first of two light cruisers for the Swedish Navy, was 
launched from the Gétaverken shipyard during 
December last. According to The Anglo-Swedish 
Review, this vessel has a displacement of about 
7400 tons, and is 590ft. in length. The hull is 
largely welded, and by the employment of light 
metal. for interior fittings a further considerable 
saving of weight has been effected. The cruiser 
now launched is the fourth ship in the Swedish Navy 
to bear the name “ Tre Kronor,” the first having 





been a vessel put into service in 1598. 
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The Technique of Coal Production 





September, 1944, a Government Committee 

was appointed “ to examine the present 
technique of coal production from coal face to 
wagon and to advise what technical changes are 
necessary in order to bring the industry to a 
state of full technical efficiency.” The Com- 
mittee consisted of Mr. C. C. Reid, Chairman, 
Director of Production, Ministry of Fuel and 
Power, formerly general manager and director, 
Fife Coal Company, Ltd.; Mr. H. J. Crofts, 
Group Production Director, Midland Region, 
Ministry of Fuel and Power, formerly joint 
managing _ director, Chatterley-Whitfield 
Cgllieries, Ltd.; Mr. D. A. Hann, director of 
production, Powell Duffryn, Ltd.; Mr. J. 
Hunter, managing director, Doncaster Amalga- 
mated Collieries, Ltd.; Mr. A. Kirkup, joint 
managing director, Lambton,. Hetton and 
Joicey Collieries, Ltd.; Mr. J. A. Nimmo, 
Regional Production Director, Northern “A” 
Region—Cumberland, Ministry of Fuel and 
Power, formerly general manager (mining), 
Workington Branch, The United Steel Com- 
panies, Ltd.; and Mr. H. W. Smith, managing 
director, Hardwick Colliery Company, Ltd.; 
with Mr. R. Crawford, Ministry of Fuel and 
Power, as Technical Secretary. 
The report submitted by the Committee to 
the Minister of Fuel and Power and by him 
presented to Parliament was published on 
Wednesday of last week, A summary of its 
conclusions and recommendations follows. 


CoMPARISON BETWEEN THE Coat INDUSTRY OF 
BRITAIN AND ~-THAT OF CERTAIN OTHER 
CouUNTRIES 


Natural conditions in Britain are greatly 
inferior to those found in the United States. 
They are, however, comparable with those of 
the Ruhr and of Holland, and therefore afford 
no explanation of the much lower OMS (output 
per man shift) obtained in Britain. Continental 
industries have been able to command adequate 
financial resources with which to carry out 
major technical improvements, and have also 
been helped by more favourable taxation 
arrangements than in Britain. The British 
industry, as a whole, has been in a perpetual 
state of financial embarrassment, and the long- 
standing uncertainty surrounding the future 
ownership of the industry has not been con- 
ducive to expenditure on long-term improve- 
ments necessary to raise the general efficiency 
of the industry. 

In Britain, the fact that ownership of the 
mineral has been in private hands has often 
resulted in unduly small or awkwardly shaped 
leaseholds ; in the development of an excessive 
number of mines of insufficient capacity for the 
requirements of the best mining practice ; and 
in inadequate attention to the conservation of 
the national resources. The conditions attach- 
ing to the transfer of the ownership of the 
mineral to the Coal Commission have left most 
of these difficulties still unsolved. On the Con- 
tinent, the mineral has been owned by the 
State, and both concessions and individual 


of a number of mines under the same ownership 
on the Continent has facilitated the closing 
down, or merging, of uneconomic mines, and 
the concentration of operations to the remaining 
shafts. In Britain, ownership is widely dis- 
persed, and this avenue to greater efficiency has 
never been explored on any adequate scale. 

The lay-out of the Continental mines with 
straight level roads driven through the strata 
provided a foundation for reorganisation of the 
underground workings. In Britain the undulat- 
ing and often circuitous roadways extending far 
from the shafts require more drastic and more 
difficult reconstruction for the attainment of 
full efficiency. The fact that pneumatic picks 
are widely used, in the Ruhr and Holland, while | t 
coal cutters are used in Britain, does not pro- 
vide an explanation of the higher OMS obtained 
in those coalfields ; though double-shift getting, 
which is a feature of the use of pneumatic picks, | t 


few of them, however, appreciated the extent 
of the reorganisation required, either because of 
an unduly conservative outlook, or because of 
lack of awareness of what needed to be. done. 
In Britain there has, with certain exceptions, 
been a lack of co-operation between the mine- 
workers and employers. In particular the 
British mineworker has not usually accepted 
the machine as a_ necessity. 
co-operation OMS would have been considerably 
higher than it was. 


ductivity the intensive room and pillar system 
should receive first choice. 
retreating 
ordinary lines or modified, should be the second 
choice and experiments should be carried out 
with modifications of the system, the results of 
which should be made available to the industry. 
Where neither of these systems can be applied, 
longwall advancing will continue to be used. 


be retained where coal is very easily won, but 
Britain’s proportion of 20 per cent. hand-got coal 
could doubtless be reduced with advantage. 
There 1s scope for some extension in the use of 
the pneumatic pick where hand getting is now 
practised and coal cutters cannot be used, or 
as a possible alternative to cutting, drilling, 
and shotfiring in highly mechanised room and 
pillar workings. These picks, however, cannot 
be used except incidentally as an adjunct to 
mechanical loading and for this reason we do 
not consider their use will come to rank as one 
of the principal methods of coalgetting. 
mines have generally been large. The grouping | ¢oal cutter will provide the basis of many of the 
mechanised getting and loading operations of 
the future, but hand filling of coal which has 
been previously cut will give place to more 
advanced methods of loading. Some standard- 
isation is desirable, and the replacement of 
obsolete machines should be hastened. 


pillar types of mechanical loading machines 
already available, and while the results with 
longwall designs have been disappointing, some 
success has been achieved and further trials 
should be made. 
machines which simultaneously cut and load 
the coal, represent a revolutionary development 
in mining technique of the greatest importance 


bility, where they can be applied, of a big 
advance towards the ideal of a great reduction 
in the amount of hand shovelling, and towards 


higher OMS obtained. The use of locomotive 
haulage on straight level roads driven through 


the United States) instead of the traditional 
haulage systems used in Britain, constitutes one 
of the greatest single technical causes of the 
lower OMS in British mines compared with that 
of the Ruhr or Holland. 

There has been no properly organised training 
of entrants into the British coal mining industry. 
In contrast, a thorough training is provided in 
Holland and Germany. In Britain, in contrast 
to the Continent, sizes of coal are not standard- 
ised nor qualities adequately classified, An 
excessive multiplication of qualities and sizes, 
especially in relation to house coals, has had 
unfortunate effects upon the efficiency of mining 
and surface operations. The employers, as a 
body, have been prepared neither to accept the 
principle of the survival of the fittest, nor fully 
to abandon their traditional individualism. In 
relation to their own undertakings the short 
view has too often prevailed. British mining 
engineers have often been handicapped by this 
short-term view and have not usually enjoyed 
the technical independence evidently allowed 
to mining engineers on the Continent. Far too 


With fuller 


SysteMs oF MINING CoaL 
For the attainment of the highest pro- 


The longwall 


system, developed either along 


METHODS OF WINNING CoaAL 
The hand pick and shovel will, exceptionally, 


The 


There is scope for the application of room and 


Mechanical loaders, and 


o the future of mining. They offer the possi- 


he development of machines which will cut and 


it accounts, to any appreciable degree, for the 


the strata on the Continent (and in solid coal in 


attended the use of the coal cutter. The work 
which is being done on their application ang 
development must be vigorously pressed forward 
and co-ordinated, and every effort made 
including, if necessary, the provision of fir.aneial 
assistance, to develop a machine whic) can 
operate in thin seams and on gradients. 


SPECIAL REQUIREMENTS FOR POWER LoAping 


Power-loading demands that extra attention 
should be paid to a number of special fa:tors ; 
for example, drilling and shotfiring. In par. 
ticular the importance of good preparation of 
coal for power-loading requires, we think, the 
attention of a specially trained official. Special 
types of support are often required with power. 
loaders ; in addition, solid stowing by machines 
or mechanically stowed, strip packs should, often 
be regarded ‘as a corollary to their installation, 
It is of vital importance that a conveyor should 
be designed which can follow a loader within 
the width of the buttock. 


THE Support OF WORKINGS UNDERGROUND 


The extended use of steel supports on the 
face would considerably improve general work. 
ing conditions. The width and arrangement of 
packs should be reviewed in the light of the 
knowledge now available, and re-examined 
periodically. The whole question of mechanised 
stowing needs investigation on a large scale, 
and co-ordinated research, with financial assist- 
ance from the industry, on the systems and 
appliances. 

A large proportion of the work involved in 
roadway maintenance could be eliminated by 
greater regard to support and packing, with 
special attention to double packing. Co-ordi- 
nated research on the practical problems of roof 
control should continue to receive special 
attention, and the knowledge already available 
should be more widely applied. Better tech- 
nical supervision and improved training of the 
under-officials and workmen are most important. 
The provision of special staff to undertake the 
work of devising and applying measures of roof 
control should be more widespread throughout 
the industry. 

UNDERGROUND TRANSPORT 

Traditional British haulage practices are 
wasteful of manpower and call for revolutionary 
changes. The scraper chain conveyor should be 
more widely used on longwall faces. Subsidiary 
rope haulages from the face to the main haulage 
system should be replaced by conveyor installa- 
tions on the widest possible scale. The estab- 
lishment of well-equipped, high-capacity, central 
loading stations, situated in settled ground, will 
be essential to any big extension in the use of 
conveyors. 
In new or remodelled mines, and wherever 
possible in other mines, locomotive haulage or 
conveyor transport should be introduced as the 
main system of haulage. With locomotives the 
largest size of mine car possible in the circum- 
stances should be installed. The adoption of 
locomotive haulage will require fundamental 
changes in the lay-out of the majority of British 
mines, and a great deal of work will be required 
on the construction of new roads, often through 
the strata, before this form of haulage can be 
installed. Efficient provision for the transport 
of supplies, machinery, and stone, is a most 
important matter in the general planning of an 
underground haulage system, and its organisa- 
tion down to the last detail will be amply 
repaid in smooth working and in economy of 
time and labour. Diesel and storage battery 
locomotives should be allowed in both intake 
and return airways under appropriate general 
regulations, so long as the fire damp content of 
the air does not exceed the amount at which the 
law requires the electric current to be switched 
off. The general regulations covering the use of 
electricity should be amended to enable trolley 
locomotives to be installed, and a model code 
of special regulations should be issued at an 
early date to govern their use. 


TRANSPORT OF MEN UNDERGROUND 


Man-riding facilities have been far too rarely 
installed in the past and should be greatly 
extended. The simplest and most economical 








brings distinct advantages, we do not think that 


load the coal with the same facility as has 


system of man haulage is in mine cars drawn 
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by locomotives along the coal-haulage roads. 


Where man riding is done on separate roads, 
special carriages should he provided. 


Tue Makine or Roapways 

The extensive programme in view of con- 
struction of level underground roadways and 
drifts from the surface demands the application 
of the best tunnelling practices known. Such 
work should be under the special supervision of 
an oflicial in charge of all stone work. The 
mechanisation of these operations requires the 
use of an improved drilling technique, suitable 
machines for the loading of stone, and satis- 
factory methods for its transport. Water appli- 
cation and ample ventilation are necessary to 
deal with dust suppression and dispersal of 
fumes. Attention should be directed towards 
forming main roadways in solid coal or in the 
strata above or below the seam. 


M1InE VENTILATION 

We are of the opinion that the reduction of 
the withdrawal standard to a fire damp content 
of 2 per cent. and the standard for cutting off 
electricity to 1 per cent., as recommended by 
the Royal Commission on Safety in Coal Mines, 
1938. would tend to impede production without 
increasing safety. We consider that the standard 
of ventilation required for the use of diesel loco- 
motives should be the same as that governing 
the use of electricity under Sec. 60 of the Coal 
Mines Act, 1911. We also consider that the 
prohibition of coal haulage in return airways 
contained in Sec. 42 (4) of the Act calls for 


* amendment. 


Ventilation planning calls for specialised 
knowledge. There should be an official super- 
vising the maintenance of the ventilation 
system. Efficiency in the production of ventila- 
tion is capable of improvement in regard to fan 
installations. The wider use of axial-flow type 
fans is recommended. The first essential of a 
satisfactory ventilation system is the provision 
of roadways of adequate size, with surfaces as 
smooth as possible, clear of unnecessary 
obstacles, and without sharp bends. Ascen- 
sional ventilation should be adopted as standard 
practice wherever practicable. 

UNDERGROUND LIGHTING 

The standard of underground lighting is too 
low and reacts adversely on production, safety, 
and health. We consider that a standard of 
lighting of the order of 0-4 foot-candle in the 
general working area should be aimed at. As a 
source of illumination we regard the flame safety 
lamp as obsolete. The required standard of 
lighting at the face is unlikely to be provided 
by hand or cap lamps alone. A system of 
general lighting by power-fed lights, supple- 
mented preferably by cap lamps, is necessary 
for this purpose. 

If electricity is permitted on the face, there 
is a prima facie case for permitting mains light- 
ing also, subject to appropriate safeguards, 
which should be covered by general regulations, 
and not by special regulations in each case. A 
higher standard of lighting should be provided 
outbye on roadways. 


THE SUPPLY AND USE OF PowER UNDERGROUND 

From the standpoint of efficiency in distri- 
bution and use, electricity is undoubtedly 
superior to compressed air, and for the intensive 
room and pillar system of mining, and for 
serving the higher-powered machines in long- 
wall mining it will be essential. Permission to 
use electricity should depend primarily upon 
the general standard of ventilation. The aim 
must be to make the mines safe for electricity 
rather than to install machinery which can be 
safely worked in badly ventilated mines. 

From the point of view of economy and effi- 
ciency the adoption of a standard working 
voltage would be an advantage. The provision 
of lightweight switchgear of simplified design, 
for use at the coal face, is a matter of urgent 
necessity. The draft Electricity Regulations are 
unreasonably restrictive in relation to recent 
developments, and should be carefully reviewed 
and amended, before they are established. 


SHAFT WINDING AND ASSOCIATED PROBLEMS 


Winding represents the final stage of under. 
ground haulage, and improvements recom 





mended in the earlier stages will require a 
review of winding arrangements. There are 
many old steam winding engines in use which 
should be replaced by modern types. The 
possibilities of the Koepe system of winding 
should be investigated, especially for deep 
mines and for reconstructed mines where the 
Continental system of lay-out is adopted. Skip- 
winding should be much more widely practised. 
All shaft-bottom and shaft-top arrangements 
should be reviewed to make use of automatic 
appliances for marshalling and controlling 
the tubs, and thereby reduce the manpower 
required. 


SurFaceE Lay-Out anD EQUIPMENT 


General.—A general reconstruction of surface 
plant will be required at the majority of mines. 
We recommend that all new and reconstructed 
mines should be equipped for double-shift coal 
winding, except in very special circumstances at 
a reconstructed mine. 

The Appearance of the Colliery Premises.— 
Where plans are being made for a new mine or 
for remodelling old mines it is desirable that the 
advice of an architect should be taken on the 
surface lay-out. 

Cleaning of Coal.—F uel efficiency at home and 
effective competition in the export market 
would benefit by the cleaning of a larger pro- 
portion of the total output than the 47 per 
cent. mechanically cleaned in 1939. The sizes 
of coal should be standardised and reduced to 
about six in number, and the coals themselves 
should be classified according to their quality 
characteristics. The hand picking of coal for 
the house coal market is extravagant in man- 
power, and is unlikely to be economically 
justifiable with new coal-treatment plants. 

All new coal-treatment plants should be 
appropriately equipped to treat fine coals and 
render them saleable. The possibility of more 
than one mine being served by a single coal- 
preparation plant of optimum capacity should 
be considered if the daily output of a mine is 
less than about 1000 tons. In planning new or 
remodelled mines, arrangements should be 
made to clean mechanically the entire output of 
the mine, wherever practicable. 

Refuse Disposal.—The possibility of reducing 
the amount of mine refuse to a minimum should 
be seriously studied. Efficient appliances for 
refuse disposal are available, and extravagant 
und inadequate methods, still retained by too 
many colliery companies, should be replaced. 
Effective measures should be taken to prevent 
the serious nuisance caused by burning pit 
heaps. 

Size of Wagons and Working of Sidings.—All 
new or remodelled mines should be able to 
accommodate wagons of at least 20 tons capa- 
city. Greater attention should be paid to the 
lay-out of wagon roads, to the standard of 
track-laying and maintenance, and to the 
replacement of obsolete locomotives and rolling 
stock. 

Steam Raising and Power Plant.—New mines 
should be laid out on an all-electric basis, and, 
wherever practicable, the complete electrifica- 
tion of existing mines should be seriously con- 
sidered. A careful examination should be made 
of generating stations serving individual mines 
to determine whether their continued operation 
is warranted, or whether they should be replaced 
by a central generating station or by public 


supply. 


MAINTENANCE OF MACHINERY AND PROVISION 
OF WORKSHOPS 


The arrangements for the systematic inspec- 
tion and maintenance of all machinery and 
plant should be given the increased attention 
which their importance demands. Records, 
based on the reports of the maintenance staff, 
should be kept relating to each major piece of 
machinery, so that a complete history of its 
working life may be available. Each large mine 
or group of mines should employ a qualified 
mechanical and/or electrical engineer, who 
should have technical responsibility for the 
organisation and supervision of the mainten- 
ance of all machinery and workshops at the 
mine. Mines should be provided with work- 
shops, both on the surface and underground, 
which should be properly equipped and staffed. 





for the work they are called upon to perform. 
Central workshops should generally be provided 
at the larger groups of mines. 


TRAINING AND EDUCATION 


Preliminary training of new entrants should 
be as broad-based as possible, covering the 
elements of the technique of mining and some 
knowledge of mining machinery and, its uses, as 
well as safety methods. The establishment of 
special training faces for general underground 
training should be pressed on, and the practical 
difficulties must be overcome. Specialised 
training could also be provided on training 
faces, and the issue of certificates of proficiency 
to machine operators might be considered. 

There should be an apprenticeship system for 
the training of electricians, mechanics, and 
other tradesmen. A limited number of addi- 
tional centres for advanced training of engi- 
neering apprentices might be established in con- 
junction with an organised system of appren- 
ticeship. Operators of new machines should be 
trained both on the surface and underground on 
the machines themselves, and the practical diffi- 
culties of arranging underground training must 
be overcome. 

For the training of officials, provision should 
be made :—(a) To enable suitable mineworkers 
to work their way up, and to acquire the 
personal as well as the technical qualifications 
necessary for an official; (b) to attract into 
mining engineering, as a profession, young men 
of ability drawn from all classes of society, and 
from all parts of the country. To encourage the 
recruitment of men of the highest mining engi- 
neering qualifications, an ideal arrangement 
would be a national scheme, organised and 
paid for by the industry, to enable wide and 
varied experience to be gained. The amalga- 
mation of the mining departments of certain 
universities would enable better equipment to 
be provided, and would help to create condi- 
tions more favourable to good, work. 


THe PrositemMs or LaBour RELATIONS 


The problem of securing full co-operation 
between the employers and the workmen is 
the most difficult and urgent task the industry 
has to face. Unless this problem is solved, the 
value of our technical recommendations will be 
greatly reduced. We consider that certain 
rights to which the mineworker is entitled must 
be balanced by a recognition by him of certain 
duties. 


THE Nationat Coat RESOURCES 


The limited coal resources of the country must 
be carefully examined, worked in accordance 
with a national plan, and intelligently con- 
served. An extensive and nationally co- 
ordinated programme of searching and boring 
for coal must be initiated and put into effect 
with all practicable speed. 


PLANNING FOR PRODUCTION 


The thorough reorganisation of the industry 
requires the examination of the problems on a 
coalfield basis rather than mine by mine. The 
efficient working of a mine requires long-term 
planning of projected workings, and opera- 
tional plans to govern the details of immediate 
operations. New sinkings are urgently neces- 
sary in certain districts, and the sooner the 
work can be put in hand the better. The large 
size of some of the mines recently sunk on the 
Continent is based ori sound technical considera- 
tions which will often apply in Britain too. 

In planning new mines it will sometimes be 
desirable to drive the maia roads through the 
strata rather than to form them in the seams. 
Where seams are inclined, the Continental 
system of lay-out should be adopted. Double- 
shift working should be practised at both new 
and reconstructed mines. The order in which 
seams should normally be extracted is from the 
top seam downwards. Large undertakings 
should employ a full-time planning staff. There 
is a strong case on technical grounds alone for 
the adoption of the five-day working week of 
eight hours per shift for underground mine- 
workers. The recommendations of the Royal 
Commission on Safety in Coal Mines in regard. 
to the organisation and management of colliery 
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undertakings should be implemented as soon 
as possible. 
THE CONDITIONS OF SUCCESS 

We have now come nearly to the end of the 
task which we undertook. We have analysed 
the general causes of the low productivity of 
British mines, showing the difficulties under 
which the mining engineer has laboured, and 
we have made drastic and far-reaching recom- 
mendations for technical changes. We have 
carefully considered whether we have thereby 
fulfilled our duty. As a result, we have come 
to the conclusion that it is not enough simply 
to. recommend technical changes which we 
believe to be fully practicable, when it is 
evident to us, as mining engineers, that they 
cannot be satisfactorily’ carried through by the 
industry organised as it is to-day. 

It is vital that these technical changes should 
be carried through if the cost of production is to 
be so reduced as to enable the coal industry to 
meet all the needs of the country, and especially 
of the export trades. It follows that every prac- 
ticable economy in costs must be sought, and 
that the volume of new investment should not 
be unnecessarily inflated. In addition, all this 
must be done in a manner compatible with 
careful regard to the national coal resources. 

Very great significance must therefore be 
attached to the following basic facts of the 
situation :— 

There are mines on the point of exhausting 
their reserves ; mines which should be closed 
down altogether and their reserves worked from 
adjoining collieries ; mines where the remain- 
ing reserves can, under no scheme of recon- 
struction, be worked profitably ; mines between 
which valuable coal has been sterilised to form 
barriers ; and mines which, for a period of their 
reconstruction, will have to be completely 
closed down. 

There are undertakings which have a lease of 
coal that could be worked to better advantage 
by another undertaking; and undertakings 
whose mines are widely spread through a 
district, and even among several districts. 

There are new sinkings required where the 
reserves which should be worked from them are 
leased to two or more undertakings ; and new 
sinkings where, by reason of the depth to be 
reached, so long a view has to be taken and such 
heavy interest payments incurred, that the cost 
of the shafts, plant, and development is likely 
to be beyond the resources of the undertaking 
owning the leasehold. 

There are surface plants to be erected which 
should serve a number of mines, which may be 
under different ownership. 

There are districts where the reconstruction 
of certain mines would enable the output 
required to be maintained, leaving for the time 
being at least, no place for the remaining mines 
in these districts. 

There are many other spheres also, including 
systematic research into methods of work, and 
a wide range of problems from mine drainage 
to the training of the personnel of the industry, 
in which combined action upon a broad basis 
presents the only satisfactory solution. 

Unfortunately, there is a serious dearth of 

. Mining engineers who possess the knowledge and 

experience necessary to undertake the far- 
reaching schemes of reorganisation which are 
essential. The services of those who are so 
qualified, will consequently be required for the 
wider benefit of the industry. In these circum- 
stances, it is evident to us that it is not possible 
to provide for the soundest and most efficient 
development and working of an area unless the 
conflicting interests of the individual colliery 
companies working the area are merged together 
into one compact and unified command of 
manageable size, with full responsibility, financi- 
ally and otherwise, for the development of 
the area. We are not in a position to suggest 
what size of unit would provide the best founda- 
tion upon which to reconstruct the industry ; 
indeed, there would necessarily be variations 
in the optimum size, according to local con- 
ditions. It is essential, however, that geological, 
geographical, and other technical considerations 
should be the determining factors. 

Moreover, if a comprehensive scheme of 


mended, is to be carried through, we consider 
that an authority must be established which 
would have the duty of ensuring that the 
industry is merged into units of such sizes as 
would provide the maximum advantages of 
planned, production, of stimulating the prepara- 
tion and execution of the broad plans of reor- 
ganisation made by these units, and of conserv- 
ing the coal resources of the country. The 
existence of such an authority, endowed by 
Parliament with really effective powers for these 
purposes, is, we are satisfied, a cardinal necessity. 

As soon as the areas to be covered by the new 
units have been delimited, and the mergers 
effected, a detailed and careful survey will be 
required by the mining engineers of each unit, in 
order that they may consider what mines should 
be remodelled, what new sinkings should forth- 
with be undertaken, how much it would all cost, 
and how many, and which, of the mines which 
are not to be remodelled should be maintained, 
or abandoned. On the basis of these surveys, 
the merger companies should then submit their 
plans of reorganisation for the approval of the 
aforesaid authority. A great pioneering task 
thus awaits the employer and the mining 
engineer, which is nothing less than the rebuild- 
ing of the industry on the most modern lines. 
For this, the best practice followed anywhere 
in the world, suitably adapted to British con- 
ditions, will alone suffice. They must be ready 
to scrap ruthlessly any methods or machines 
which are inadequate for the task ahead. 

This is not an industry which can be con- 
ducted on any stereotyped plan. It is our con- 
viction, therefore, that whatever degree of 
integration is decided upon, and the greater 
the degree the more important this becomes, 
scope must be provided within each unit for 
the fullest opportunity for, and encouragement 
of, individual initiative. Without this the full 
benefits of planned production and technical 
improvements cannot be secured. 

On the workmen and their leaders, too, falls 
a grave responsibility. They must combine 
with the mining engineer in an entirely new 
spirit of co-operation for a united effort to raise 
the productivity of the industry to the highest 
possible level, and be ready to accept obliga- 
tions, as well as to claim rights. In particular, 
they must accept the need for a high standard 
of workmanship ; they must welcome the intro- 
duction of machinery and do their utmost to 
see that it is made to give the greatest possible 
yield. They must recognise that the existing 
level of wages cannot be maintained without a 
large increase in output per man-shift for all 
employed ; that men will have to be trans- 
ferred from one mine to another, and in some 
cases even from one district to another; that 
double-shift working will very generally be 
essential ; and, finally, that an industry, rebuilt 
in the way we have suggested, cannot be 
expected to provide employment for anything 
approaching the number of unskilled men who 
are at present dependent upon it. With such a 
task before the administrative and engineering 
side of the industry, and such a responsibility 
upon the workmen and their leaders, we con- 
sider that the importance of bringing home to 
all those concerned the part which each section 
will have to play in the achievement of the 
objectives in view cannot be exaggerated. 

We cannot close this report without emphasis- 
ing the deep consciousness we feel of the grave 
issues which hang upon the successful comple- 
tion of the formidable tasks before the industry. 
Britain is one of the great workshops of the 
world, and depends for continued prosperity 
upon her ability to produce manufactured goods 
in factories, mills, and works throughout the 
land, all or nearly all of which are ultimately 
dependent upon coal for their operation. We 
are confident that this dependence need not 
constitute any permanent handicap to our great 
industries, provided that the technical reorgani- 
sation of the coal industry is planned, and carried 
through with vision and drive, and provided 
the confidence and fullest co-operation of the 
workers can be secured, and established. Though 
such a task is bound to take many years to 
complete, steady advances in productivity per 
man and savings in cost of production should, 
we think, be achieved each year, and we believe 


compare favourably with that of our Cont inental 
competitors. But there is no time to be lost. 








American Engineering News 





American Highway System 

During the year ending with June 
30th, 1944, the Public Roads Administration of 
the United States Government built 5695 miles 
of road of all classes, including 1242 miles oy 
the Federal-aid system, 278 miles of secondary 
roads, 3946 miles of access roads to military 
and naval establishments and to war industry 
plants, 133 miles on a strategic network, 55 
miles in national parks and forests, and 15 miles 
of miscellaneous construction. All the work 
was for war requirements, and the total fel’ 
below the figures for the two preceding years— 
10,178 and 12,936 miles respectively. The tota] 
cost was £53,800,000, and the Federal Govern. 
ment paid 82 per cent. of this, since the work 
was part of the war effort. While.construction 
has been limited, special attention has been 
given to the planning of post-war work, both to 
meet the nation’s transportation needs and to 
absorb a vast body of the unemployed in the 
first few critical years of the post-war period. 
It is estimated that in the first three years the 
work now being planned would employ 866,000 
men on the actual construction in the field, and 
1,265,000 more in the factories and supply 


ment. As road construction in the past three 
years has been almost entirely in connection 
with the war programme, there is a large mileage 
of deferred work, in addition to the necessary 
expansion of the highway system. A Bill passed 
by Congress authorises the expenditure of 
£340,000,000 for road work in the first three 
years of the post-war period. One of the plans 
is the development of a nation-wide system of 
35,000 miles of road built for heavy and fast 
traffic, and therefore having few connections 
with intersecting roads. Curves and straight 
ramps would form these connections. This 
system will be formed mainly by the improve- 
ment of existing roads. 


Recovery of Alumina from Clays 

Arecent paper read before the American 
Institute of Mining Engineers dealt with the 
application of the ammonium sulphate process 
to the high-alumina clays of the Western States 
which have some 200 million tons of such 
materials, containing 25 to 35 per cent. of 
alumina. In this process the clay is baked with 
ammoniumsulphate, which thusforms anhydrous 
ammonium alum and liberates ammonia for 
further steps. The baked product is leached 
with water and ammonium alum is extracted, 
to be crystallised, its crystals being purified by 
recrystallisation. The purified crystals are 
added to the ammonia solution of the first step, 
thus precipitating aluminium hydroxide and 
producing an ammonium sulphate solution. The 
precipitate is removed by filtration and the 
sulphate is recovered for treating more clay. 
The hydroxide is calcined to pure alumina, 
ready for refining to pure aluminium by the 
electrolytic process. In the plant of the U.S. 
Bureau of Mines at Salt Lake City, particular 
attention was paid to the behaviour of the 
alumina in the electrolytic refining bath. 
Alumina recovered from the clays dissolved 
readily and the cell functioned smoothly during 
the entire operation of reduction to metal. The 
product was as satisfactory as that of the Bayer 
process. The possibilities of thus treating the 
clays to obtain acceptable alumina are con- 
sidered to be of great importance, in view of the 
limited and. diminishing reserves of domestic 
bauxite, and the chances of shutting off supplies 
of South American bauxite in time of war. 
Important supplies of bauxite are to be obtained 
from properties acquired recently in Jamaica. 
But with the process above mentioned the high- 
alumina clays of California, Oregon, Washing- 
ton, and Idaho can produce alumina suitable 
for metallic aluminium of high degree of purity. 
Another paper dealt with the recovery of cold- 
worked aluminium-iron alloys and the effect ot 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


The Economic Revival of Italy 


At the end of last week it was announced 
that an Italian Technical Mission and an Allied 
Mission from Liberated Italy will shortly proceed 
to Washington to discuss details of a scheme which 
the Italian Government has presented to the Allied 
Combined Chiefs of Staff. This scheme, which is 
called ‘‘ A Programme for Essential Italian Imports, 
1945,” is directed towards eliminating the three 
basic factors retarding Italian economic recovery— 
shortage of transportation, electric power, and pro- 
duction materials. The Allied Mission, it is stated, 
will include representatives of the Allied Commis- 
sion’s Economic Section, the Industry Sub-Com- 
mission, and the Agricultural Sub-Commission. 
The Director of the Allied Commission Transporta- 
tion Sub-Commission has already preceded the group 
tothe U.S.A. It is pointed out that this is the first 
complete programme of ps per: for Italy which 
has been formed since the fall of the Fascjst regime, 
and the measures are aimed at ending the current 
method of bringing finished products to Italy at 
high cost, with a great burden on shipping. The 
plan has been worked out jointly by the Italian 
Government and the Allied Commission during the 
last three months, and envisages the import of 
those basic supplies which will enable the Italian 
nation to obtain a start towards manufacturing its 
own essentials, and thus becoming less of a charge 
upon the economies of the United Nations. The 
plan is divided into two parts, the first of which, 
ealled ‘‘ Category A,”’ includes all items classified as 
a military responsibility provided to allay disease 
or unrest. The cost of this part of the programme 
would be paid out of regular appropriations of the 
British and American Governments, whose Armies 
are operating in Italy. The second part, known 
as ‘Category B,” includes the basic items for 
“ first-aid’? towards Italian rehabilitation, and 
covers the whole range of economic activity from 
basic industries, transport, electric power and agri- 
culture, to some consumer goods. It includes the 
minimum materials and products commonly needed 
in any general range of manufacture. The cost of 
“Category B” would be assumed by the Italian 
Government from credits in excess of 100 million 
dollars provided by the U.S.A., and further sums 
made available through arrangements with Great 
Britain. The American plan of credits is based 
mainly on the dollar equivalent of pay spent by 
American soldiers in Italy, exclusive of money sent 
home and money spent in Army post exchanges ; 
the value of Italian exports to the U.S.A.; and the 
amount of money sent to Italy in remittances from 
relatives in the U.S.A. The last-named, though 
naturally a smaller amount, will represent a share of 
the American credits. When, and how, much of this 
programme can be put into effect will depend, of 
course, upon the availability of industrial require- 
ments and upon the global requirements of shipping. 


The Pig Iron Market 


The demand for most grades of pig iron 
remains good, and does not appear to have been 
affected in any way by the increase in prices. In 
some cases licensed quantities are rather on the 
short side, but, in general, they are sufficient to 
meet the present needs of consumers. The current 
production of the furnaces goes into almost imme- 
diate use, and there is no possibility of stocks being 
accumulated. Hematite is still carefully allocated, 
and is only made available where no other grade of 
pig iron can be used. Refined iron is often employed 
as a substitute. In the light castings foundries, 
fairly active conditions continue. Castings for the 
building trade and of a general domestic nature 
provide most of the work being handled by the light 
foundries, but the labour position is a factor which 
prevents a big expansion of business at present. 
The general engineering and jobbing foundries are 
also busier than they were. Castings for Govern- 
ment work of various kinds keep them moderately 
well employed, and the textile machinery industry 
is again showing more activity. The foundries 
therefore require good tonnages of low and medium- 
phosphorus iron and also refined pig iron, and their 
present allocations may be said to be reasonably 
good. Supplies of ganister and limestone are well 
maintained, and coke deliveries are now more 
regular. Fairly good business is still being trans- 
acted in the market for ferro-alloys. In general, 
the demand has been maintained, though there has 
been some decline in the requests for ferro-titanium 
and ferro-manganese. 


Scotland and the North 
: During the period which has just been 
concluded, general conditions in the Scottish iron 
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many respects production has been at a lower rate 
than that which prevailed during the corresponding 
period last year, but at that time war requirements 
were more pressing. With the continued successful 
prosecution of the war against Germany the call 
for certain war materials has become less insistent, 
and outputs have accordingly been reduced. In 
recent months there has been a revived demand for 
shell steel, which has provided some useful con- 
tracts, but there are some departments of the iron 
and steel industry which could readily handle a 
bigger volume of business than they are now 
receiving. Lately, the difficulty of maintaining 
adequate fuel supplies has been an adverse factor. 
The new period has begun with a continuance of the 
strong demand for light sheets. They are required 
in large quantities, mainly for Government needs, 
and most sheet makers are fully committed for the 
next three months. The request for galvanised 
sheets is active, but shortage of labour in the 
galvanising departments restricts present outputs. 
There are relatively few orders at the moment for 
steel plates, the shortage of shipbuilding specifica- 
tions being mainly responsible for this condition. 
There is a demand for plates from the locomotive 
builders and other consuming industries, but early 
deliveries can usually be given t> orders now 
received. The re-rollers are not very fully engaged 
and the demand for light sections, bars, and strip 
is not more than moderate. Supplies of semis are 
at present good, but the future position causes some 
anxiety to re-rollers. Mills producing steel rails and 
various items required for colliery renewal work are 
well provided with orders. The Lancashire iron 
and steel industry maintains a fair rate of employ- 
ment. Business in special alloy steels has shown 
some improyement in the last week or two, and there 
is also a moderate trade in mild steel bars. Some of 
the plate-consuming industries, such as locomotive 
builders, boilermakers, and the heavy electrical 
engineering firms, are busy and call for regular 
tonnages from the plate mills. The demand for 
light-gauge sheets is active and makers begin the 
new period with good orders in hand. So far, how- 
ever, there is little improvement in the request for 
structural steel. Semi-finished products are in 
demand, and billets, wire rods, and forging blooms 
are taken up in large quantities. With regard to the 
finished iron industry, a fair measure of activity 
prevails. Best quality bars and Crown bars are 
meeting a moderate demand. On the North-West 
Coast the steel industry is well provided with work. 
Most products are in active demand. 


The North-East Coast and Yorkshire 


Over the last three months new business 
has come forward slowly to the North-East Coast 
iron and steel industries. In general, works have 
been able to keep abreast of their commitments, and 
the second period has opened without any material 
change in the iron and steel situation. Some 
departments have a good volume of business in 
hand for completion during this period, but in other 
departments additional contracts would be 
welcomed now that the urgent demand for various 
war materials has lessened. The re-rollers are now 
not so fully employed as they were, but the orders 
in hand for bars, sections, and other re-rolled pro- 
ducts will keep them fairly busy forsome time. They 
absorb good tonnages of steel semis and, in order to 
help out their supplies of primes, are ready to accept 
defective billets and crops. Now that American 
supplies of semis have ceased, it is not always easy 
to maintain regular deliveries to the re-rollers. 
With regard to plates and heavy joists, a small 
improvement in business appears to have taken 
place. It is unlikely, however, that any great 
expansion will occur in this direction until ship- 
building requirements are on a bigger scale. The 
mills turning out steel rails are busy and there is 
also a continued demand for colliery requirements, 
which provides regular employment. The brisk 
business in black sheets of light gauges continues, 
and orders already placed will, in some cases, exten 
into Period III. The demand for galvanised sheets is 
also pronounced, but labour for the galvanising 
plants is scarce and makes increased outputs diffi- 
cult to attain. The Yorkshire iron and steel industry 
shows a moderate state of activity without any 
marked developments being in evidence. War 
contracts are now reaching completion, and the 
amount of business to follow them is not consider- 
able. Basic steel has a fair demand, and the acid- 
carbon departments are also quite well employed. 
Present supplies of raw materials are on a satis- 
factory scale. In alloy steels business is centred 
chiefly upon the less expensive grades required for 
general engineering purposes and the demand for 
the. more expensive varieties has become rather 
restricted. In the finished steel industry conditions 
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are somewhat variable. There is a good market for 
colliery material and fair tonnages of steel are 
regularly taken up by locomotive builders and 
agricultural implement makers. The demand for 
stainless steel is not very brisk, although the cutlery 
industry is absorbing increasing quantities. 


The Midlands and South Wales 

The Midlands iron and steelworks main- 
tain their operations on a fairly good scale, although 
the demands upon some sections are possibly less 
insistent than they were at the beginning of the last 
period. In most cases current requirements of iron 
and steel can be met without much difficulty, and, 
with few exceptions, early delivery can be promised 
for contracts being placed. The re-rollers have a 
good volume of work in hand, although they are not 
so heavily pressed as they were some months ago. 
The moderate demand for light sections, bars, and 
strip continues, and the re-rollers take up good 
quantities of semis to enable them to meet their 
obligations. So far, supplies of semis from British 
makers come forward on a good scale. There has 
lately been rather more activity in the plate mills, 
although orders for plates do not show any marked 
expansion. Business in heavy structural material 
generally is quiet, but the regular demand for steel 
used for colliery maintenance work results in some 
good transactions. The request for special steels 
is not very active. The sheet trade in the Midlands 
is very fully employed. The demand for black and 
galvanised sheets remains strong and calls for big 
outputs. Present commitments will provide the 
sheet trade with regular work throughout the whole 
of this period. In the finished iron industry there 
is a fair amount of work being done. The demand 
for best bars is good, and Crown bars are in rather 
better request. Producers of bars of Nos. 3 and 4 
grade have sufficient business in hand to provide a 
steady run of employment. In South Wales the 
outstanding feature of the steel industry is at 
present a strong demand for semi-finished products. . 
Soft and other steel billets are being absorbed in 
large quantities, and producers are kept actively 
employed. In other departments of the steel 
industry, a fair amount of business results from 
improved requests for light plates and sections. 
Transactions in heavy plates and_ structural 
materials are not very big. The sheet makers are 
fully booked and in some instances orders will 
extend beyond the present period. In the tin- 
plate market business during the last week or two 
has been on less active lines. Unfilled orders are 
fairly considerable, and most makers are fully 
booked for this period, while some business has 
already been placed for Period III. Export business 
has not shown any development. 


Tron and Steel Scrap 
In most districts the iron and steel scrap 

markets have been generally active during the last 
three months. The demand for many descriptions 
of scrap has been insistent, and all available quan- 
tities have passed into consumption rapidly. 
Heavy material of good quality has been disposed 
of readily, but lighter inferior grades have not been 
sought after. Current business is moderately good. 
Heavy mild steel scrap, either in furnace sizes or 
cut to foundry sizes, continues to meet a brisk 
demand, and large tonnages are taken up regularly. 
In fact, many consumers would be glad to secure 
bigger supplies. For bundled steel scrap and 
hydraulically compressed steel shearings there is a 
fairly steady call, which results in regular trans- 
actions on a good scale. Business in mild steel 
turnings is not so active, although the good heavy 
and chipped varieties have some demand. Short 
heavy steel scrap, suitable for foundry use, is 
another description in which there is, at present, 
fairly good business. Transactions in mixed wrought 
iron and steel scrap have lately shown an improve- 
ment, and consumers are showing a readiness to 
secure bigger tonnages of heavy material. Business 


d|in light material, of which supplies are plentiful, is 


quiet. There is a good call for compressed basic 
bundles which keeps the presses well occupied. The 
demand for most descriptions of cast iron scrap is 
keen, and in most areas supplies are not too plenti- 
ful. Heavy cast iron of good quality, in large pieces 
and furnace sizes, is quickly taken up, and business 
is also active in cast iron machinery scrap in cupola 
sizes. 








AMERICAN IRON OrE.—According to the United 
States Bureau of Mines, production of iron ore in 
December, 1944, amounted to 2,391,714 gross tons, 
compared with 5,073,874 tons in November. Pro- 
duction of iron ore during the whole of last year has 
‘been estimated at 94,622,000 gross tons. 
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; Monday, April 9th.—N.E. Centre: Royal Stati 
; Hotel, Newcastle-on-Tyne. Annual geners! mast. 

Notes and Memoranda be nee 

Wednesday, April 11th._—TRANSMISSION SECTION : Savo 
Place, Victoria Embankment, W.C.2. “Disc! 
bution of Tensile Load in Relation to Temperature 

and Sag of Steel-Cored Aluminium Conductors,’ 

Rail and Road ment, electrical equipment, switchgear, motors, E. W. W. Double. _ 5.30 p.m. / 
transformers, generators, &c., hydraulic pumps, air | 7/ursday, April 12th.—InsTALLATIONS SECTION : Savoy 

Ratuway Executive ComMITTEE.—- At the| compressors, &c., which are willing to deposit a Place, Victoria Embankment, W.C.2.  “ Facto 


request of the railway chairmen, the Minister of | copy of their latest catalogues with the company 


War Transport has agreed to the release of Mr. 
G. Cole Deacon from the secretaryship of the Rail- 
way Executive Committee, an appointment which 
he has .held since the formation of the Railway 
Executive Committee in 1938. He has now resumed 
his duties with the Railway Companies Association, 
and the Minister has appointed Mr. Edward 
Marsden, who was Mr. Cole Deacon’s Principal 
Assistant, to be Secretary to the Railway Executive 
Committee. 


L.N.E.R.StaTion NAMEBOARDS.—The L.N.E.R. is 
experimenting with a new type of station nameboard 
which may become the standard for all stations on 
the system. The nameboards, which are supported 
by a single concrete post, are of three sizes—(a) 
3ft. Shin. by Ift. l}in.; (6) 5ft. 34in. by 1ft. 1 fin.; 
and (c) 5ft. 3}in. by lft. 7jin.—and consist of 
vitreous enamel plates with 4in. white Gill Sans 
letters on a blue background. For ease of reading, 
the level of types (a) and (6) will be 5ft. 1}in. from 
the ground to the centre of the lettering, while for 
type (c), which allows for a double-line name, the 
sane level will be maintained to the bottom line 
of Ilattering. It is intended to have two to five such 
boards on each platform according to the size of 
the station. The basic principle underlying these 
experiments is the standardisation of a nameboard 
which, being at eye level, shall be clearly readable, 
of simple yet modern design, and so placed on the 
platforms that the traveller need never be in doubt 
as to where he is. In addition, the use of the single 
post for supporting the nameboard will give extra 
platform space. 


= 


Miscellanea 


_ . Mexico’s Om TransportaTION.—Facilities for 
transportation of petroleum products in Mexico 
have increased during the past five years with pipe 
line capacity advancing from 75,000 to 210,000 
barrels daily. Engineering and Contract Record 
says that tank wagons were increased by 439 units 
to 1410 and lorries by 458 units to 530. The rated 
storage capacity increased by 328,617 barrels to 
1,725,786 barrels. 

Gas PropucTion IN Itaty.—The Allied Com- 
mission has announced that sixteen more gas plants 
in liberated Italy have resumed operations, and nine 
more plants are ready to begin production as soon 
as additional imported coal becomes available. 
Only about 15 per cent. of Italian lignite or Sicilian 

- coal will make gas, and imports are being received 
from England, India, and the United States. In 

- spite of the difficulties of shipping, the gasworks 

in liberated Italy are now receiving a total of about 

530 tons of coal a day. Pre-war the requirements 

of the gas industry were 1500 tons a day. 


Personal and Business 


Mr. S. N. TuRNER has been appointed a director 
of the Staveley Coal and Iron Company, Ltd. 


Arr Cuier MarsHat Sir WILFRID RHODES FREE- 
MAN has been appointed a director of Babcock and 
Wilcox, Ltd. 

Freropo, Ltd., has changed its Birmingham 
address to 2-8, John Bright Street, Birmingham 
(telephone, Midland 1631). , 

Tue CHaTwoop SAFE Company, Ltd., announces 
that its name has been changed to the Chatwood 
Safe and Engineering Company, Ltd. 

Mr. G. SHaw Scort, M.Sc., F.C.1S., secretary- 
emeritus of the Institute of Metals, has been 
re-elected to the Council of the Chartered Institute 
of Secretaries. t20'9 

Mr. A. J. Lyppon, C.B.E., M. Inst. C.E., Chief 
Engineer (Roads) in the Ministry of War Transport, 
is retiring from the public service on April 30th. 
Mr. H. E. Aldington; M. Inst. C.E., M. Inst. T., has 
been appointed to succeed him. 

Mr, T. J. SoMERVILLE, late permanent way shops 
engineer (railways) of the London Passenger Trans- 
port Board, has now joined the firm of Arthur 
Balfour and Co., Ltd., as technical railway repre- 
sentative in place of the late Major C. F. Tofts. 


WE are informed that Power Jets (Research and 
Development), Ltd., has formed a trade catalogue 
section. Any firms interested and associated in the 
production of machine tools, factory plant and 


are asked to send copies of their publications to the 
librarian for inclusion in the library. —~ 


In order to consolidate the operations of the 
Darlington and Simpson group of companies, it 
has been decided that the Darlington and Simpson 
Rolling Mills, Ltd.—which has hitherto been a 
holding company—shall be the operating company 
as from April Ist, 1945. This step involves the 
winding up of the subsidiary companies—the 
Darlington Rolling Mills Company, Ltd., Rise Carr 
Rolling Mills, Darlington, and F. R. Simpson and 
Co., Ltd., Oldbury, Birmingham—and the trans- 
ference of all assets and liabilities to the Darlington 
and Simpson Rolling Mills, Ltd. The registered 
office of the company will be at the Rise Carr Rolling 
Mills, Darlington. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week precedi 
the meetings. In all cases the TIME and PLACE at whi 
the meeting is to be held should be clearly stated. 


British Association for Commercial and Industrial 
Education 

Wednesday, April 18th.—Lonpon Group: The Waldorf 

Hotel, Aldwych, W.C.2. ‘The Retraining of the 

Disabled Ex-Service Man,” E. Watsqn Smyth and 

G. Mavor. 2.30 p.m. 


Electrical Association for Women 
Thursday, April 19th.—Institution of Electrical Engi- 
neers, Savoy Place, Victoria Embankment, W.C.2. 
Annual general meeting. 2 p.m. 


Institute of British Foundrymen 
Saturday, Apri? 7th—Lancs Brancu: Engineers’ Club, 
Albert Square, Manchester. ‘‘Some Examples of 
Quality and Quantity Production of Iron Castings,” 
F. Andrew. 3 p.m.—LIncoitn Section: Technical 
College, Lincoln. ‘‘ Core Shop Theory and Practice,” 
J.J. Sheehan. 2.45 p.m. 

Saturday, April 14th.—MippLEsBRouGH BRANCH: 
Imperial Hotel, Darlington. ‘‘ The Side Feeding of 
Steel Castings,” B. Gray. 2.45 p.m.—WaALES AND 
MonmovutH Brancu: Engineers’ Institute, Cardiff. 
** Phosphor - Bronze Worm Wheel Blanks,” A. 
Hopwood. 3 p.m.—WesT Ripina Brancu: Tech- 
nical College, Bradford. Open discussion. 6.30 p.m. 
Monday, April 16th.—SHEFFIELD BrancH: Royal Vic- 
toria Hotel, Sheffield. ‘‘ Mechanical Handling in 
Foundries,” J. W. Gardom. 7 p.m. 4 


Institute of Physics 
To-day, April 6th.—Scotrisn Braxcu: The University, 
Glasgow. ‘‘The Theoretical Interpretation of 
Alloy Structures,” Dr. W. Hume Rothery. 7.30 p.m. 
Institute of Welding 
Monday, April 9th—LxrxepDs Brancn: Great Northern 
Station Hotel, Leeds. ‘“‘ Bronze Welding,” E. 
Christie. 7 p.m. 
Institution of Automobile Engineers 
Tuesday, April 10th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘‘ Progress in Motor-Cycle 
Engines, with Some Notes on Combustion,” 
J. Craig. 5.45p.m.—Coventry Branou: Technical 
College, Coventry. ‘The Art of Engineering 
Design,” H. E. Merritt. 7 p.m. 
Sunday, April 15th.— LonpoN GrapDvaTEs: 12, Hobart 
Place, 8.W.1. ‘‘ Methods of Cleaning Metals,’’ J. G. 
‘ Frostick. 3 p.m. 
Tuesday, April 17th—CoventrRy Branow: Technical 
College, Coventry. ‘‘ Combustion and Combustion 
Chamber Design,’ M. Taylor. 7 p.m. 
Iastitution of Chemical Engineers 
Friday, April 13th.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual meeting. 11 a.m. 
Institution of Civil Engineers 
Tuesday, April 10th.—Great George Street, West- 
minster, S.W.1. ‘‘ Civil Engineering Research and 
its Future,’ W. H. Glanville. 5.30 p.m.—NeEw- 





castle-upon-Tyne. ‘‘ Engineering Societies in Great 
Britain,” W. Annandale. 6.15 p.m. 
Thursday, April 12th.—TrEEs-stip—E Brancnu: Spark’s 
Cafe, High Street, Stockton. “‘ Statistical Methods 
Applied to Civil Engineering,” N. A. F. Rowntree. 
6 p.m.—BirMIncHAM Assoco.: James Watt Memorial 
Institute, Great Charles Street, Birmingham. 
“‘Modern Theory and Practice in Building Acous- 
ties,” N. Fleming and W. A. Allen. 6.30 p.m. 
Institution of Electrical Engineers 
To-day, April 6th.—MxasSUREMENTS SrcTion: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Are Engi- 
neers Losing’ their Sense of Proportion on ti 
Accuracy of Industrial Measurements?” H. D. 


casTLE Assoc.:. Bolbec Hall, Westgate Road, New- | ° 


Influencing the Design of Electric Lighting Ital 
tions for Building Interiors,” R. O. ye Sa ~ 

Monday, April 16th.—LoNvoN SrupDENTs: Savoy 
Place, Victoria Embankment, W.C.2. ‘ The Lumen 
Method of Illumination Calculation,” G. Ss, q 
Mogford. 7 p.m. ? 

Tuesday, April 17th.—Rapio Section: Savoy Place 
Victoria Embankment, W.C.2. “ Design of Broad. 
cast and Television Receivers for the Post-War 
Market,” L. H. Bedford. 5.30 p.m. 

Friday, April 20th.—MEASUREMENTS SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘An Elec. 
trical Moisture Meter,” L. Hartshorn and W. Wilson 
5.30 p.m. : 


Institution of Mechanical Engineers 
Friday, April 13th.—Scorrish GRaDUATES: Royal 
Technical College, Glasgow. ‘‘ Oscillations in Mech. 
anical and Electrical Systems,” J. Willis. 7.30 p.m, 
Thursday, April 19th.—N.W. Branco: Engineers’ 
Club, Albert Square, Manchester. ‘‘The Manu. 
facture of High-Speed and High-Load Gearing for 

Aero-Engines,” A. W. Vickers. 6.45 p.m. 


Institution of Naval Architects 
Tuesday, Wednesday, and Thursday, April 17th, 18h, 
and 19th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. Spring Meetings, 
Tuesday, 10.30 p.m.; Wednesday and Thursday, 
2.30 p.m. For programme see page 242. . 


Institution of Production Engineers 

Friday, April 13th.—Lonvon Section : Inst. of Mecha- 
nical Engineers. Storey’s Gate, Westminster, S.W.1, 
“‘ Negative Rake Milling,” H. Eckersley. 6.30 p.m, 


Junior Institution of Engineers 

To-day, April 6th.—39, Victoria Street, S.W.1. “‘ Quality 

Control,” B, P. Dudding. 6.30 p.m. 

Saturday, April 7th—N.W. Section: Manchester 
Geographical —~ 16, St. Mary’s Parsonage, 

Manchester. ‘Roll Grinding Machines,” J. 

Gradwell. 2.30 p.m. 

Friday, April 13th.—39, Victoria Street, S.W.1. 

and the Engineer,”” A. Roebuck. 6.30 p.m. 

Friday, April 20th.—39, Victoria Street, S.W.1. Informal 

meeting. Question and Di ion Night. 6.30 p.m. 


Keighley Association of Engineers 

Friday, April 20th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘ Recent Developments in 
Powder Metallurgy,” Dr. Rowell. 7.30 p.m. 


Liverpool Engineering Society 

Wednesday, April 11th.—9, The Temple, Dale Street, 

Liverpool, Annual general meeting. 6 p.m. 
London Association of Engineers 


Saturday, April 7th.—Charing Cross Hotel, 
“* Riveting,” Capt. L. Paterson. 4 p.m. 


Manchester Geological and Mining Society 
Tuesday, April 10th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester. ‘‘ Roof Control Research and 
Practical Application,” A. Winstanley. 3 p.m. 


Newcomen Society 

Wednesday, April 18th.—Science Museum, South Ken- 
sington, S.W.7. “History of Photogrammetry,” 
A. Van Anrooy. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, April 6th.—Mining Institute, Neville Hall, 
Neweastle-on-Tyne. ‘‘Stopping of Ships,” C. 8, 
Lillicrap and C. J. G. Jensen. 6 p.m. 

Friday, April 20th.—Mining Institute, Newcastle-upon- 
Tyne. “Ship Structural Members: Part III,” 
C. 8. Lillicrap and C. J. G. Jensen. 6 p.m. 


Royal Society of Arts 
Wednesday, April 11th.—John Adam Street, Adelphi, 
W.C.2. “‘ The Industrial Design Consultant,” F. A. 
Mercer. 1.45 p.m. 
Wednesday, April 18th.—John Adam Street, Adelphi, 
W.C.2. ‘*The Work of the Department of Scien- 
tific and Industrial Research,” Sir Edward Appleton. 
1.45 p.m. 
Rugby Engineering Society 
Wednesday, April 18t.—Demonstration Room, the 
Rugby Gas Company, Church Street, Rugby. 
“Tube Tunnelling in ‘the London Clay,” J. C. 
Maryin. 7.30 p.m. 
Sheffield Metallurgical Society 
Tuesday, April 10th.—Sheffield Metallurgical Club, 198, 
West Street, Sheffield. “Some Crystallographic 
Effects in Metals,” D. W. Davison. 6.30 p.m. 
Society of Engineers 
Monday, April 9%th.—Geological . Society, Burlington 


Steel 





W.C.2 


House, W.1. ‘‘ Aircraft Salvage and Repair,” 
I. R. Mayecock. 5 p.m.. 
‘Stephenson Locomotive Society 


Saturday, April 14th.—Central Methodist Hall,’ Ridley 


Place, Newcastle-upon-Tyne. “North British 
Locomotive Classes at Grouping 1923,” J. T. 
Rutherford. 2.30 p.m. 

Women’s Engineering Society 
Wednesday, April. 18th.—Engineers’ Club, Albert 











equipment, physical and chemieal laboratory equipe 


Hawkes. 5.30 p.m. 


q ’ ster. ‘‘ Electricity in Mining,” 
H. Watson Jones. 6.30 p.m. j 
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A Seven-Day Journal: 


The Technical and Trade Press 


A MEMORANDUM setting out: the functions of 
technical and trade journals. in relation to 
industry at home and, abroad has recently been 
issued, by the Council of the Trade and Technical 
Press. It deals with the difficulties with which 

ublishers of these journals in this country are 
contending, and emphasises the urgent neces- 
sity for the immediate removal of such diffi- 
culties. Mr. Roland E. Dangerfield, Chairman 
of the Council, states in a foreword to the 
memorandum that the restoration of British 
trade at home and abroad, upon which depends 
the success of the policy of full employment, 
can only be achieved if every possible means is 
fully exploited. After covering generally the 
functions of technical and trade journals, and 
their relation to post-war home and export 
business, the memorandum sets out the require- 
ments from the Government of the technical 
and trade Press. Among these requirements are 
included, additional paper of a quality which 
will stand comparison with that used by com- 
petitive journals abroad. This additional 
paper is needed so that both editorial contents 
and manufacturers’ announcements can be 
greatly extended, and so that copies of the 
journals may be available to all who require 
information for the purposes of their trade or 
business.’ The early release of skilled operatives 
for high-grade papermaking, for printing and 
for blockmaking is also suggested, and a further 
requirement is the early release of experienced 
technical and trade key men to supplement 
editorial staffs which have been working under 
conditions of the greatest stringency. They are 
needed, in particular to re-establish contacts 
with industry which have perforce been allowed 
to lapse to some extent. A plea is also made for 
the release of full information on the many new 
discoveries and inventions which British scien- 
tific research has evolved and British technical 
skill has developed during the war. Such 
information, the memorandum recommends, 
should be given where possible for immediate 
publication, or for publication on a date to be 
fixed later. A policy of extreme caution on the 
part of Government Departments has, on 
occasion, resulted in the release of information 
abroad, ahead of its release in this country. 
When peace returns, it will be imperative that 
the British inventor and manufacturer obtain 
the fullest and most immediate recognition of 
their wartime achievements, which will provide 
the world with a yardstick of their ability to meet 
peacetime needs. : 


Sir Richard Fairey’s Resignation from 
the British Aircraft Commission 


Ir is announced by the Minister of Aircraft 
Production that Sir Richard Fairey has, on 
grounds of health, asked to be released from his 
appointment as Director-General of the British 
Air Commission in Washington. Sir Richard 
will be succeeded by Mr. H. O. R. Hindley, now 
Director of Organisation (Forecasting and 
Planning) at the Air Ministry. Sir Richard has 
completed a term of strenuous and unremitting 
hard work, which has been of the utmost value 
to the State. Little is generally known of the 
work of the British Air Commission in this 
country, but it acts as an outpost in America 
for the Ministry of Aircraft Production. It 
forms the link between the aircraft design, 
development, and production activities of the 
two nations, its chief function being the pro- 
eurement of aircraft. It also forms the channel 
through which has passed a two-way flood of 
information exchanged, between Great Britain 


and America. As a mark of appreciation of his, 


services to aviation Sir Richard Fairey was 
elected an Honorary Fellow of the American 
Institute of Aeronautical Sciences in January, 
1944. In the May of that year he received his 
knighthood, from the King. Sir Richard has 
spent the whole of his life in the aircraft manu- 
facturing industry. He was educated at the 
Merchant Taylor’s School and in 1913 he 
became chief engineer to Short Brothers. 





Three years later he founded, under the impetus 
of wartime air expansion, the present Fairey 
Aviation Company. That company, we may 
recall, has produced many outstanding aircraft, 
including ‘the “ Flycatcher ’ fleet fighter, ‘the 
“Fairey III” fighter reconnaissance: biplane, 
and lately the “ Swordfish,” ‘‘ Barracuda,” and 
“ Firefly,” all of which have played, a notable 
part in this war. Sir Richard has served. as 
President of the Society of British Aircraft 
Constructors, and he is a Past-President of the 
Royal Aeronautical Society, and for some years 
was a member of the Aeronautical Research 
Council. 


Indian Industrial Delegation 


THE India Office has announced that, at the 
invitation of the Government of India, a group 
of Indian industrialists and business men will 
shortly visit the United Kingdom and, later on, 
the United States of America, in order to study 
the present industrial organisation of both 
countries, to see the technical advances made 
by them in the past few years, and to learn 
something of their post-war industrial plans. 
This Mission, it is stated, will be unofficial in 
character, and its members, all of whom are 
Indians of independent views and position, will 
be free to arrange their programme and discuss 
any matter unfettered by terms of reference or 
any form of control by their Government. They 
are to be accompanied by their own technical 
advisers and will bear their own expenses 
throughout the trip. Facilities will be givén to 
them for visiting industrial establishments and 
for contacting leaders of industry and prominent 
business men in Britain and America. It is 
believed that the study of the latest develop- 
ments in the industrial sphere, and the know- 
ledge and ideas which the members of the 
Mission will take back with them will be of 
great value in the further industrialisation of 
India after the war. It is emphasised that the 
Mission will not be concerned with India’s 
sterling balances in London, nor with any 
specific plan of post-war economic development. 
The members of the Mission will be Mr. J. R. D. 
Tata, Mr. G. D. Birla,’Mr. Nalina Ranjan 
Sarker, Sir Padampat Singhania, Mr, Krish- 
naraj Thackersey, Seth Kasturbhai Lalbhai, Sir 
Sulthan Chinoy, Mr. M. A. Ispahani, Mir Laik 
Ali, and Mr. A. D. Shroff. 


The Bessemer Gold Medal 


Ir is announced that the Bessemer Gold 
Medal has been awarded by the-Iron and Steel 
Institute to Mr. Harold Wright, the chief 
metallurgist of Dorman, Long and Co., Ltd., of 
Middlesbrough, in recognition of his valuable 
contributions made over many years to improve 
the technique of iron and steel manufacture. 
The medal, which is the highest award con- 
ferred by the Institute, will be presented to 
Mr. Wright by the President, Mr. Arthur 
Dorman, at the annual general meeting of the 
Iron and Steel Institute, which will take place 
in London on Wednesday, May 9th. Mr. Wright 
joined the Institute in 1902 and has served on 
its Council and is a member of several technical 
committees concerned with the steel industry. 
He is a Past-President of the Cleveland 
Scientific and Technical Institution and of the 
Cleveland Institution of Engineers. He started 
his career at the North-Eastern Steelworks 
under Mr. C. H. Ridsdale, and later joined 
Mr. E. H. Saniter, afterwards a Bessemer Gold 
Medallist. He also attended classes under 
Dr. J. E. Stead, also a Bessemer Gold Medallist. 
Under Sir Bernard Samuelson, Mr. Wright took 
an active part in assuring’a supply of moltea 
basic iron to Dorman Long’s Britannia Iron- 
works when the firm introduced the hot metal 
process forty years ago. In 1902, while in 
charge of the Newport coke ovens, Mr. Wright 
suggested the use of coke oven gas for town 
purposes. The supply was first established, 
however, in 1913. Mr. Wright also possesses 
considerable geological knowledge, -and he had 
done much exploration work on the Cleveland 
ironstone deposits. He also was responsible for 





the introduction of rich foreign iron ores in the 
Cleveland burden in local blast-furnace practice. 
In 1918 Dorman, Long and; Co., Ltd., appointed 
Mr. Harold Wright chief metallurgist. Last 
December, we ‘‘may ‘ recall, the ‘ company 
inaugurated a triennial: Harold’ Wright. Lecture, 
to be given before the Cleveland Scientific and 
Technical Institution in recognition of his long 
and valued service. 


The Late Commander Binnie, R.N. 


It is with very deep regret that we have to 
record the death on active service, in a recent 
convoy to Russia, of Commander J. A. Binnie, 
R.N., who was formerly works manager of the 
Ferranti transformer department. He was the 
son of Mr. W. J. E. Binnie, M.A., former Past- 
President of the Institution of Civil Engineers. 
After receiving his early education at a pre- 
paratory school at Parkgate, Cheshire, Mr. 
Binnie went on to Charterhouse and from thence 
to the Royal Naval College at Dartmouth. He 
passed out of college in time to take part as a 
midshipman in the Battle of Jutland in the last 
war. Afterwards he went up to Cambridge to 
study science, and then he devoted himself to 
research and development, especially on matters 
connected with anti-submarine defence, in 
which he became an acknowledged expert. He 
was promoted and became a Lieutenant- 
Commander, but in the early ’thirties he left 
the Navy and was appointed in 1931 works 
manager of the Ferranti transformer depart- 
ment. His naval and scientific training he 
applied to works management, and the appoint- 
ment was a happy and successful one. He 
joined the Navy again in 1939, but at first his 
technical knowledge of anti-submarine warfare 
prevented him from obtaining a sea appoint- 
ment. That appointment, which he desired so 
much, was at length given, and he saw much 
activity at sea. 


Abnormal Wages 


Tue third report of the Select Committee on 
National Expenditure in the session 1944-45 
was issued, on Wednesday, April 11th, and deals 
with instances of abnormally high payments 
made both to men and women engaged on work 
for which skill of an exceptional: character is 
not essential. Their importance lies, not merely 
in the amount of unjustifiable expenditure 
which may be involved, but in the fact that the 
existence of abnormally high earnings by a 
small group of workers tends to cause a feeling 
of grievance among other workers, and, to lead 
as well to public suspicion or dissatisfaction, 
often exaggerated by inaccurate rumours. The 
Committee concludes that the general problem of 
wages, and, the negotiating machinery associated 
therewith, in relation to public expenditure is one 
of great complexity and difficulty, and the solu- 
tion of the problem involves major matters of 
Government policy. Whilst the Committee does 
not claim to have examined the problem ex- 
haustively, it recommends that if piece rates 
have to be fixed- before production starts, they 
should, be provisional only, and understood to 
be subject to review after a fair flow of work and 
material has been secured, and there has been 
actual experience of the particular job, Under 
the existing practice, revision of piece rates 
affecting Government war contracts has 
depended, upon the initiative either of employers 
or employees. This appears neither to provide 
sufficient safeguard to secure the efficient 
expenditure of public money nor to create an 
atmosphere conducive to impartial considera- 
tion, and the Committee suggests that the 
Government Department concerned should 
take the initiative in asking for a review of 
rates. Both parties to a dispute must assist in 
reaching an agreement by the speedy use of the, 
machinery of. negotiation, but the machinery 
devised can only work satisfactorily if there is 
clear recognition, on the part of the negotiators, 
of the necessity for keeping under consideration 
national interests and the efficient expenditure 
of public funds, and.if agreements reached are 
loyally observed by all concerned. 
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Central Valley Project 


No. 11—(Continued from page 267, April 6th) 


SHasta Dam 


‘ gee DAM, which is the key feature of 

,the Central Valley project, is the highest 
overflow type of dam in existence, and in its 
massiveness is second only to Grand Coulee 
dam on the Columbia River. This dam 
impounds in Kennett reservoir water from 
the Sacramento, McCloud, and Pit rivers. 
The first of the concrete for this great gravity 





type structure was poured on July 8th, 1940, 


Original Ground Surface 
Along Axis of Dam 


River established that the upper 500,000 
acre-feet of water in the reservoir, 17ft. deep, 
should be allocated to flood control service ; 
and, with due regard to the characteristics 
of the watershed and the run-off at the 
season of maximum flow, it was decided that 
the combined total capacity of both the 
spillway and the outlet works, with the reser- 
voir at full head, should be such as to give a 
discharge at a maximum rate of 250,000 
cubic feet per second. However, further 


Later, an unexpectedly high flood stage of 
the Sacramento at the dam site confirmed the 
wisdom of the steps taken. The flow from 
the steep downstream face of the spillway ig 
deflected by means of a compound vertical 
curve that carries the water on to a lo 
concrete hydraulic-jump apron which has the 
greater part of its surface 25ft. below the level 
of the river bed. The form of the spillway 
channel and the verification of the design 
computations were arrived at through 
hydraulic model studies. 


OvutTLEeT CONDUITS 


The final plan for the outlet works at the 
Shasta dam resulted in installing eighteen 
outlet conduits, each 102in. in diameter, 
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and the last of the concrete was placed late 
in 1944. 

Impounding water in the Kennett reservoir 
started on January Ist, 1944. At high-water 
stage the reservoir will accommodate a 
maximum of 4} million acre-feet of water. The 
straight spillway, 375ft. wide, is centrally 
placed in the otherwise curved body of the 
dam, which, because of this form, transfers 
horizontally, by arch action, to the abutments 
some of the water load that may be imposed 
on the dam at any stage of the reservoir. 

The spillway is at Elevation 1037, and the 
water drops 480ft. to the surface of normal 
tail-water. With the spillway gates raised to 
. full height the level of the reservoir can be 
increased 28ft. Since Shasta dam was first 
designed and the original specifications for its 
construction compiled, subsequent studies 
led to interesting modifications. The spill- 
way is equipped with three drum gates of the 
floating type, which are installed to control 
water storage within definite uppermost 
ranges, and below the crest line of the con- 
crete spillway the discharge of water from 
the reservoir is controlled by groups of tube 
valves interposed in large steel outlets 
located at three levels and piercing the dam 
from the upstream to the downstream side 
and discharging on to the spillway. Study of 
the recorded peak floods of the Sacramento 
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ELEVATIONS AND SECTIONS OF SHASTA DAM 


investigation indicated the need for a total 
combined capacity for flood control spill- 
way and outlet works of 100,000 cubic feet 
per second—exclusive of power penstock 
requirements—when the head was 17ft. less 
than that of full reservoir. Accordingly, 
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SPILLWAY SECTION 


after deducting the outlet conduit capacities 
from the total capacities, it was found 
desirable to design the spillway crest for a 
capacity of 187,000 cubic feet per second at a 
full reservoir water surface elevation of 
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They pass through the spillway section and 
cause the discharged water to dissipate its 
energy on the spillway apron. The conduits 
are lined with plate steel and pass horizontally 
through the dam structure, except for short 
stretches at their downstream ends, where 
they are curved and so formed as to simulate 
the trajectory of falling jets of water; and 
to obviate the development of negative 
pressure and so reduce the likelihood of 
cavitation of the curved ends are gradually 
constricted toward their outlets. The con- 
duits are arranged in tiers at three levels: 
four at centre line Elevation 742, eight 
at El. 842, and six at El 942. Flow 
through each ‘conduit is regulated by a 
single high-pressure, hydraulically operated 
tube valve placed in the conduit line a short 
distance from the upstream face of the dam. 
Intakes of all outlet conduits are protected 
by semi-circular reinforced concrete and steel 
trash-rack structures built on to the upstream 
face of the dam from El]. 720 up to El. 960. 
The two lower tiers of conduits are not, as 
originally designed, equipped with emergency 
gates—an admittedly desirable feature—but 
the intake structures of these conduits are 
built to receive a coaster gate, which can be 
placed, when needed, by a gantry crane 





1065ft., and for a capacity of 45,000 cubic 





feet per second at an elevation of 1048ft. 


travelling on the spillway bridge. The 
coaster gate takes the form of an unhoused 
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gate leaf equipped with an endless roller 
train at each side, and it can be operated by 
cable from a crane. A single gate can be 
shifted to any outlet for the purpose of 
unwatering the outlet as circumstances 
require. 

Drum GaTEs 


The floating type of drum gate was chosen 
for the Shasta dam because of the relatively 
reasonable first cost and inexpensive opera- 
tion, and the further advantage of affording 
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TUBE VALVE FOR OUTLET CONDUIT 


rapid and close control of discharge without 
arresting the passage of flood débris. The 
gates built for the Shasta dam represent 
improvements in a type that has been used 
repeatedly on other dams by the Bureau of 
Reclamation. The three gates on the spill- 
way are separated by two intermediate con- 
crete piers, each 15ft. wide, and each pier 
houses the operating mechanism of the gate 
located on its right—that is, to the westward. 
The operating machinery for the third and 
east gate is in the adjacent left abutment 
section of the dam. The two piers also afford 
support for a steel girder bridge that carries 
the 30ft. roadway that runs the length of the 
top of the dam. In the top of the concrete 
crest of the spillway there are recesses into 
which the gates sink when lowered to their 
housed position. Each gate is an assemblage 
of thirty-one plate girder frames, triangular 
in section save for the curvature in the up- 
stream and downstream legs. The frames 
are fabricated into a single structure having 
a skin plate covering and plate steel bulk- 
heads in the end frames, and the whole gate 
is caulked to make it water-tight. Each gate 
has a weight of 830,000 lb. and is hinged at 
each girder frame to the upstream e of 
the hydraulic chamber, and can be rotated 
to any position within the limits of an 
operating height of 28ft. Further details of 
one of these gates are indicated on an 
accompanying drawing. Part of the effective 
height of the gate, when raised, is due to a 
triangular-shaped lip at the top of the 
structure, and the downstream curved face 
of the gate is also extended by a lip, which 
permits greater upward rotation of the gate ; 
and at the end of this lip there is a rubber- 
covered structural steel stop which prevents 
any excessive upswing of the gate. The 
gates are made buoyant by expelling water 
through suitable drains and, conversely, by 
admitting water so as to cause them to acquire 
added weight and make them settle. The 
control features are such that the gates will 
operate automatically with the changing level 
of the reservoir or by manual control, if so 
desired. Remote control is also possible, and 














Drain Water Drain 


is effected through the medium of an electric 
motor operated actuator, located for each 
gate on a platform in the upper part of its 
control chamber. The functioning of all 
three of the gates, each of which is 110ft. 
long by 28ft. high, can be synchronised. 


OPERATION oF Drum GatTEs 


Inflow of water from the reservoir into the 
hydraulic chamber is through a formed 
transition and a 58in. supply pipe, the first 
leg of which is located normal to the axis of 
the dam and directly 
under the centre line 
of the control cham- 
ber. The length of this 
bai leg is just sufficient for 
| the installation of a 
57in. butterfly regulat- 

l ing valve and an elbow 
ta to the right, from 
whichit continues hori- 
zontally on a short 


tangent parallel to the 
axis to a point a little 


oe of 


2 
Sor 





of the chamber, where 
it elbows vertically 
upward to its. outlet 
within the drum gate 
: chamber. Debris is 
i screened out by a trash 
ered rack at the rectangu- 
a lar inlet end of the 
transition. Operation 
of the butterfly valve 
is by a motor-driven, 
geared mechanism installed on a platform in 
the control chamber. 

Outflow from the drum gate chamber is 
through a 24in. pipe drain, the discharge 
being regulated, as the drain to the 
left and vertically downward through the 
lower part of the control chamber within the 
pier, by a 24in. internal differential needle 
valve. An emergency hand-operated wedge 
gate valve is placed in the line immediately 
ahead of the needle valve, in the event that 
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ARRANGEMENT OF DRUM GATE 


repairs are required on the latter. Below 
the floor of the contral chamber the drain 
turns, running horizontally and directly 
downstream to a connection with a 423in. 
longitudinal drain, which carries the discharge 
to an outlet on the downstream face of the 
dam. An auxiliary 24in. drain is provided 
with discharge into the 42?in. drain, the flow 
being controlled by another hand-operated 
wedge gate valve. 





Another major feature of the gate control 


beyond the left wall). 


is the float well vertical shaft, 5ft. in diameter, 
formed in the concrete above the control 
chamber. When the gate is in automatic 
operation the water surface in the well is 
maintained at reservoir elevation by means of 
a supply pipe leading from the upstream face 
of the dam. Drainage from the float well is 
into the drum gate chamber drain. The 
movement of the float, with fluctuating 
reservoir water surface, plays an important 
part in regulating the outflow from the 
hydraulic chamber through the 24in. needle 
valve, as will be explained later. 

A metal shaft extends from the left end of 
the drum gate hinge pin, through the con- 
crete, and into the control chamber. At the 
end of this shaft, which rotates with the gate, 
there is attached a 15}in. segmental operating 
sheave. To the latter is fastened a #in. wire 
rope, or control cable, of high-tensile bronze 
that runs down and under a sheave, fixed in 
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OPERATING GEAR OF DRUM GATE 


automatic operation, and then up and over a 
floating sheave suspended by connection with 
the float. 

The control cable then runs downward, 
with an intervening turnbuckle and weight 
on its line, to a connection with the central 
tube or pilot valve of the 24in. regulating 
needle valve. The weight or slack-rope take- 
up serves to prevent the tube in the needle 
valve from sticking. When the tube is raised 
the annular opening between the needle- 
shaped piston and its seat is enlarged by 
corresponding upward movement of the 
needle, thus increasing the discharge of 
water from the gate chamber, with conse- 
quent reduction of upward pressure on the 
drum. Thus the gate lowers under its own 
weight and that of the water flowing over 
its crest, and the overflow from the reservoir 
is increased. Conversely, when the tube is 
lowered the area of the valve opening is 
decreased, thus diminishing the flow from 
the gate chamber and increasing the pressure 
on the drum, causing it to rise and reduce the 
reservoir overflow. 

A cross section through the 24in. internal 
differential regulating valve is shown in its 
fully open position overleaf. The movement 
of the plunger, or needle, and consequently 





the opening of the tube valve, is controlled 
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by the central pilot’ tube. The lower open 
end of the tube extends down to a seat imme- 
diately above the tip uf the plunger. When 
water is admitted from the drum chamber 
into the valve in its closed position it enters 
into the upper chamber A and slowly finds its 
way through a predetermined fixed clearance 
B, between the circumference of the dia- 
phragm and the base of the needle into 
chamber C, where it builds up a unit pressure 
approximately equal to that in chamber A. 
Since the effective area of chamber C is 
considerably greater than that of chamber A, 
the pressure in the former acting upon the 
interior of the conical nose of the needle 
forces it downward against its seat. When the 
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DIFFERENTIAL REGULATING VALVE 


pilot tube is raised water escapes from 
chamber C upward through that tube and 
discharges, through ports in the upper end 
of the tube, into a passageway between the 
outer wall of the valve and the outside of the 
cylinder, from which it passes into the 24in. 
drain. When water is released from chamber 
C, pressure therein is relieved to such an 
extent that the pressure still remaining in 
chamber A, acting upward upon the top 
domed surface of the plunger, raises the 
needle from its seat with resultant discharge 
into the 24in. drain. 

The co-ordination of the control equip- 
ment may be shown by a description of a cycle 
of automatic operation, together with the 
initial adjustment. For that purpose it will 





FIG. 15—-MOULDING MACHINE 





be assumed that the gate has been raised to 
its highest, or fully closed, position, with a 
full reservoir water surface. That position 
of the gate has been effected by admitting 
water through a slight opening of the butter- 
fly valve and the 58in. pipe into the hydraulic 
chamber. The opening in the butterfly valve 
may be permanently set later so that the dis- 
charge, as determined by trial, will be suffi- 
cient only to compensate for leakage with 
the control valves closed. 

Proceeding with the operation, the 24in. 
emergency wedge valve is opened and the 
needle valve.is closed. The central tube in 
the needle valve is raised by adjustment of 
the turnbuckle just sufficiently for a discharge 
through the valve, which, plus any leakage 
from the drum gate seals, will equal the flow 
through the butterfly valve into the drum 
chamber. Thus, a balancing pressure is 
established, and this maintains the drum gate 
in the fixed position during the time when 





there is no change in the inflow into the 
reservoir and, consequently, in the reservoir 
water surface. 

When the inflow increases, with an 
attendant rise in the water surface in the 
reservoir and in the float well, the float will 
rise, thus lifting the floating sheave and the 
pilot tube in the needle valve. The latter 
operation increases the discharge through 
the valve, and by a consequent decrease of 
pressure beneath the gate causes it to drop 
slowly. The descent of the gate rotates the 
segmental sheave, directly connected to the 
gate pin, causing a slackening in the cable, 
which permits the weight in the line to force 
the needle valve pilot tube downward. The 
downward movement decreases the discharge 
from the gate chamber, through the valve, 
and further descent of the gate is stopped. 
When the reservoir inflow decreases the 
reverse of the operation takes place. 

(To be continued) 








Magnesium Foundry 


No. I1I—(Continued from page 269, April 6th) 


Heavy Movu.pine SECTION 


EALING now with the large machine 

section, the main consideration which the 
company had to bear in mind in laying out 
this section was to provide means whereby the 
heavy weights associated with the larger 
moulding machines could be handled by 
female labour. A number of simple and 
ingenious devices have been installed, as a 
result of which all the operations involved 
are carried out without any heavy weights 
having to be lifted. Eight Wallwork type 
** W.2.5620 ” jolt squeeze roll-over moulding 
machines are installed in this section, space 
being available for two additional machines. 
Reference to Fig. 11 on page 286 will show 
that the moulding machines are arranged in 
pairs, each machine having one length of 
roller track, and, as in the case of the light 
machine section, one track has a hinged 
portion coupling it up with the moving mould 
conveyor. 

The moulding box parts, which are of cast 
magnesium alloy, are accurately machined 
and jig drilled for pin location holes. They 
are stored on stands with roller tops arranged 
between each pair of machines. One of the 
problems was how to handle the large number 





of fairly heavy box parts required, bearing 
in mind that whilst the length and width of 
all boxes are standard, some four or five 
different depths are in regular use. The 
arrangement adopted is simple and has 
proved to be both flexible and efficient in 
practice. The empty moulding boxes are 
returned to the machine moulding shop from 
the knock-out on an inclined roller conveyor. 
Adjacent to this is a stand fitted with a 
number of short transverse roller tracks, on 
which the boxes are sorted into their various 
sizes. An electric truck with a framework 
having a roller top, the height of the rollers 
being exactly the same as those on the 
marshalling stand, is provided. By this 
means a convenient number of boxes can 
then be readily rolled from the marshalling 
stand on to the truck, which then distributes 
them to the stands placed between the 
moulding machines, the roller tops of which 
are also at the same height as the rollers of 
the trucks. One girl and one electric truck 
can easily feed all four pairs of moulding 
machines in spite of the high rate of output 
achieved. The only lifting done by hand is 
to lift the box parts from the storage stand 
on to the moulding machines. The moulds 
are removed from the machines and placed 





FIG. 16—CLOSING A MouLD 
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on the roller tracks for coring and closing 
over by means of a simple overhead runway 
supporting a small travelling gantry. Each 
gantry is fitted with a hand-operated chain 
lifting block with an extended shaft and two 
lifting pulleys and chains, which are passed 
over jockey pulleys at the front end of the 
gantry frames. <A stop is arranged so that 
the gantry, when pushed forward to receive a 
mould, is accurately positioned with the 
lifting chains over the centre of the mould. 
Artificial trunnions are used, which slip over 
the handles of the moulding boxes and enable 
the boxes to be easily attached to the lifting 
chain hooks. The moulding machine operator 
merely has to lift the box part a fraction of 
an inch in order to enable it to be slid off 
the pressure plate of the moulding machine. 
The suspended box is then pushed by means 
of a special handle provided along the runway, 
the mould is turned over on the trunnions 
and lowered on to the roller track, as shown 





each at the rate of 150 per hour. The speed 
of the conveyor can be varied from 4ft. to 
12ft. per minute. The carriers are 2ft. 6in. 
long by lft. 8in. wide and spaced at 4ft. 6in. 
pitch throughout. 

All the gravity roller tracks, power-driven 
conveyors, pendulum conveyor, slat con- 
veyors, steel fume tunnels, &c., in this 
mechanised section were designed and 
installed by Fisher and Ludlow, Ltd. 


Sanp ConpDITIONING SECTION 


The main considerations governing the 
lay-out of the plant in the sand conditioning 
section were, firstly, to reduce to a minimum 
the amount of labour required for the trans- 
portation of the comparatively large tonnage 
of sand, and secondly, to ensure that the 
reconditioned sand is reduced to the shop 
temperature by the time it is delivered back 
to the moulding machines. The whole of the 





this screen the sand is fed on to a furthey 
inclined belt and travels up to two large 
storage hoppers, each of 20 tons capacity, 
A feed belt is arranged at the bottom of each 
of these hoppers, which belt delivers sanq 
in predetermined quantities into tho con. 
tinuously operating sand mills; all additions, 
such as sulphur, boric acid, water, &c., are 
also made at this stage. 

Some doubt was expressed at the time of 
installation as to whether a continuously 
operating type of mill would prove to be 
satisfactory. Experience has shown, however 
that such mills are capable of delivering sand 
in excellent condition and no difficulty has 
been experienced in controlling the sand 
mixing within very narrow limits. One 
advantage of these continuous mills is the 
widely varying quantities of sand which 
they will handle efficiently. The sand mills 
discharge the sand through the centre orifice 
in the bin on to an inclined belt, which passes 





in Fig. 15. The runners and risers in the top 
half mould are opened out, whilst the mould 
is suspended, which simplifies this operation, 
as the mould can be tilted to any desired 
angle in the trunnions. To assist in closing 
over the moulds each pair of roller tracks has 
a further travelling hand-operated gantry 
crane consisting of a simple four-wheeled 
bogie, one pair of wheels being geared to a 
chain ‘wheel and: chain. Each bogie is fur- 
nished with an air hoist. The top part mould 
is picked up on this crane by means of a 
special breaching, also provided with artificial 
trunnions, and is then turned over and 
closed on to the bottom part mould. This 
operation is shown in Fig. 16. The closed 
moulds are then transferred on to the moving 
plate conveyor in a similar manner to that 
used in the light machine section. 

Sand is delivered to the machines by the 
overhead hopper system, as in the light 
machine section, and the power-driven mould 
conveyor is also similar, except that the 
carriages are bigger and placed further apart. 
This conveyor can handle 26in. by 18in. or 
larger moulds, weighing from 4 owt. to 8 cwt. 


FiG. 17~HEAT TREATMENT DEPARTMENT 


plant was designed and installed by Foundry 
Equipment, Ltd. Two knock-out grids are 
placed in the floor at the ends of the two 
mould conveyors, each grid being provided 
with exhaust hoods to draw the dust and 
fumes away from the operators engaged in 
knocking out the castings. A view of this 
part of the foundry is reproduced in Fig. 12 on 
page 286. The castings are shaken out of the 
boxes over the knock-out grids and the sand 
falls through on to a heat-resisting rubber 
belt, which carries it, together with a small 
but steady supply of new sand fed on to the 
belt," through a third grid on the floor, up 
an inclined belt which passes under an Over- 
band magnetic separator, where any metallic 
elements, such as springs, chills, &c., are 
extracted from the sand. As, however, lumps 
of sand are very frequently passed through 
the grids, the sand is fed by this belt to a 
sand: breaker, which breaks down all these 
large lumps and then delivers the sand on to 
a further inclined belt, which elevates it 
through. rotary hexagonal gcreen, which 
takes’ out all foreign matter not previously 


it through a disintegrator prior to delivering 
it on to a further inclined belt, which lifts the 
sand up to the top of the hoppers in the 
moulding area. In order to avoid break- 
downs which are often caused in mechanised 
sand conditioning plants due to the various 
units being started or stopped in the wrong 
order, al] starters have been wired in the 
correct sequence and a special master control 
panel, which prevents mistakes of this nature 
occurring, is provided. 

After being knocked out the castings are 
delivered to the adjacent fettling shop by 
means of steel flat conveyors. Whilst on 
these conveyors the castings are given 
rough inspection and have their test bar 
symbols stamped on them and all runners 
and risers painted for material identifica 
tion. 

A particular feature of this plant is that 
no bucket elevators are used for the elevation 
of sand this all being carried out by inclined 
belts. This system is preferred to the use of 
bucket elevators because of the reduced 
wear and tear and consequent maintenance 








removed by the magnetic separator. From 


costs. Hig. 13 on page 286 shows a general 
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view of the sand conditioning section of the 
foundry. 
FETTLING SHOP 


It is interesting to note that really 
adequate space has been allocated to the 
fettling shop, which has enabled an efficient 
lay-out of the plant to be made and con- 
gestion avoided. The castings, complete 
with their runners and risers, are taken from 
the slat conveyor and are given a preliminary 
cleaning in a rotary table shot blasting plant. 
They are then taken to the bandsaws, which 
are placed immediately adjacent to a loop in 
the pendulum conveyor. After all the 
runners and risers have been removed and 
placed on the pendulum conveyor for return 
to the melting room the castings are then 
taken to the grinding section. All the 
grinding machines are placed against an 
outside wall, each grinder being complete 
with a separate exhaust plant consisting of 
water sprays, settling tanks, &c., in con- 
formity with the latest Factories Act govern- 
ing the grinding of magnesium. The castings 
then go to the fettling benches for hand 
fettling and finally receive a second shot 
blasting in a further rotary table shot blasting 
plant, prior to delivery to the chromating 
section. The fettling benches are equipped 
with both mechanically driven and air- 
driven portable fettling and grinding tools. 
After leaving the fettling shop all castings 
subject to heat treatment are passed to the 
heat treatment department. Fig. 14 on page 
286 shows part of the fettling shop with the 
fettling benches in the foreground and 
grinding section enclosed on the left. 


Heat TREATMENT DEPARTMENT 


While the two magnesium base alloys most 
commonly used in this foundry and known 
as Elektron A.8 and, Elektron A.Z.91 
respectively, possess in the as-cast condition 
useful mechanical characteristics, and as such 
find many applications, considerable increases 
in the values for ultimate stress and elonga- 
tion are obtained by solution heat treatment. 
The heat treatment of magnesium alloy 
castings is therefore a matter of considerable 
importance and consists in the main of a 
solution heat treatment at a temperature of 
415 deg. Cent. and in certain cases annealing 
treatments at temperatures of 250 deg. and 
300 deg. Cent. Castings are allowed to cool 
in air after treatment, no quenching being 
necessary. 

The heat treatment department is con- 
veniently arranged in No. 2 bay between the 
stores area and inspection department adja- 
cent to the fettling shop in No. 3 bay, the 
castings being heat treated after fettling and 
prior to inspection. 

The equipment provided comprises five 
electric furnaces,- by Electric Resistance 
Furnace Company, Ltd., suitable for all 
heat-treatment duties, and one gas-fired 
furnace, which is used for annealing treat- 
ments only. ‘The electric furnaces are of 
the pit type with forced air circulation 
and are of two sizes—7ft. by 4ft. 6in. dia- 
meter and 6ft. by 4ft. diameter. There are 
two of the larger and three of the smaller 
sizes. All of them have swinging lids with 
motorised lifting gear and are substantially 
gas-tight. An inert atmosphere is main- 
tained in the work space of the furnaces by 
the use of carbon dioxide gas. The gas-fired 
furnace was supplied by Controlled Heat and 
Air, Ltd., for specified annealing duties. The 
work space has the following dimensions, 
4ft. 6in. by 3ft. 10in. Space is available for 
two more furnaces should it be necessary to 
install these at some future date. 

For ease of control and in order to protect 


controls for aJl the furnaces are grouped 
together in a single control room located on 
one side of the shop. The main control board 
comprises a number of panels on which are 
mounted the various control instruments, 
each panel being numbered to correspond 
with the furnace it controls, A 2-ton travel- 
ling crare is provided for handling the heat 
treatment cradles. Fig. 17 shows a general 
view in this department. 
(To be continued) 
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(Continued from page 271, April 6th) 


Part IV.—THE APPLICATION OF FERRULING 
to Borer Drums; GENERAL OBSERVA- 
TIONS AND CONCLUSIONS 

(25) Ferruling of Drums of Boilers Nos. 10 
and 11.—Whilst No. 10 boiler was in service at 
the reduced pressure of 800 lb. per square inch 
the erection expanding of No. 11, which had 
been put into abeyance, was recommenced 
Subsequently, in view of the good results of the 
receiver trial, the ferruling of the expanded 
tube ends in the drums of the bent-tube portion 
of No. 11 boiler was undertaken and successfully 
concluded. After the boiler had steamed about 
1000 hours at the drum working pressure of 
1505 lb. per square inch canfirmation of the 
tightness of the ferruled expandings was 
obtained by inspection and test. The ferruling 
of No. 10 was then undertaken with equally 
good results. 

(a) Preparation of Inside of Tube Ends.— 

Table XII details the total number of tube ends 

in the drums of each boiler. Tube thicknesses 

before expanding were up to in. greater than 
the nominal figures shown. 

The internal diameter of every tube end was 
measured, using a motor-car cylinder bore 
micrometer, before deciding upon ferrule 
external diameters. In No. 11 boiler, re-expand- 
ing was carried out, because visual examination 
of expandings cut out from No. 10 boiler indi- 
cated that this would be beneficial. The 
opportunity was taken, by prescribing the final 
mandrel projections, to produce a range of 
standard, internal diameters, with the object of 
facilitating the fitting of the machined ferrules. 
Three-roller expanders were used, and the tube 
ends were finished into size groups varying in 
steps of 0-02in. on the internal diameter. 

The tube ends of No. 10 boiler had previously 

been re-expanded several times when 

endeavouring to overcome the leakages in the 
early stages. Therefore on this unit no farther 
expanding was carried out before ferruling. 

(b) Preparation and Expanding of Insertion 
Ferrules—The thicknesses of ferrules were 
tin., 7/s9in., and #,in. for the 4in., 3}in., and 3in. 
tubes respectively. They were machined into 
groups of graded size to provide an easy driving 
fit into the tube ends, and were suitably marked 
for selection in the.drums. As no preparatory 
re-expanding had been carried out on No. 10 
boiler, a greater number of ferrule sizes than in 
No. 11 boiler was necessary to cover the same 
range of tube bores. 

A series of expanders, sufficient for all ferrule 
diameters, was manufactured to the three-roller 
design. After lightly driving a ferrule into 
position, an expander was inserted and tightened 
by hand lever. The ferrule was then expanded, 
using air power, to a number of cage turns 
selected to correspond with the required mandrel 
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travel. Wear and failure of the expander parts, 
as might be expected, was rather heavier than 
when rolling the tubes. This was particularly 
80 with the expanders for rolling the ferrules in 
the 3in. tubes. The difficulty in this case was 
overcome by using a ball-bearing steel for the 
small-diameter mandrels and by expanding the 
ferrules in two stages, using belling rollers for 
the finishing stage only. 

On completion of the ferruling a thorough 
inspection was made and a few ferrules, which 
were considered to be unsatisfactory, were cut 
out and new ferrules expanded in the tube ends. 

(26) Hydraulic Tests on Boilers Nos. 10 and 
ll; (a) Test Pressure.—Although the ferruling 
trial in the steam receiver had demonstrated 
that ferruled expandings could withstand more 
than 3000lb. per square inch pressure, 
extremely slight leakages had occurred a little 
below the originally specified test pressure of 
2200 lb. per square inch. It was considered 
advisable, in the case of the ferruled boilers, to 
avoid water entering the tube seat grooves. To 
this end consideration was given to reducing the 
test pressure, having in mind that the hydraulic 
test at site after erection is not a structural test, 
but is intended to ensure that there will be no 
joint leakages in service. By agreement with 
the insurance company the following procedure 
was laid down :— 


(1) Preliminary testing after ferruling was 
not to exceed 1975 lb. per square inch. 

(2) The official test pressure was to be 
2075 lb. per square inch—that is, 1} times the 
maximum safety valve load. 

(3) In the event of minor leakages at the 
test pressure, of not more than 20 per cent. 
of the expanded joints, the pressure was to 
be reduced to 1750 1b. per square inch and 
then raised to 1975lb. per square inch. If 
minor Jeaks persisted at 1975 lb. per square 
inch, consideration would be given on site to 
the acceptance of a test at 1900 lb. per square 
inch. 


(b) Test Results —The results of the tests on 
the completely ferruled drums of Nos. 10 and 11 
boilers are given in Table XII. The tests on 
No. 11 were made in July, 1943, and those on 
No. 10 in July and August, 1944. 


TaBLe XII.—Results of Hydraulic Tests After Ferruling 








rums 
ae Il. 10. 
Test number ... El | E2{ O1| O02] El | E2} 01 


Pressure, lb. per 8q. 


inch... 


2220) 1975) 2075) 1900) 1975) 1975/2075 
Duraticn, minutes...| 90 | 90 | 110|} 60 | 135| 210| 60 





Number of tube 


ends 2388} 2392) 2392/2392) 2388] 2388/2392 





Number of leakages 
in— 








Receiver ---| 19 | 15 | 10) 10] 51] 7 4 
Uptake drum 1 0 0 0} 64; 0} 0 
Downtakedru 1 3 2 2] 71 0 1 
Mud drum ....} 0 O| O| O}; 25; 1 1 




















E, Erectors’ preliminary tests. O, Official tests. 


It will be noted that most of the leakages 
occurred on the receivers, but a comparison of 
the tube hole deformations due to drum 
pressure given in Table X provides the 
explanation, 

At the first erector’s test on No. .11 boiler a 
combination of circumstances caused the 
intended pressure of 1975 lb. per square inch to 
be exceeded, but the pressure reached, namely, 
2220 lb. per square inch, was held for only a 
comparatively short time. The ferrules of the 
twelve leaking tubes in the second official test 
were cut out and new ferrules were expanded in 
the tube ends. 

The first erector’s test on No, 10 unit was not 
quite so satisfactory as that on No. 11, but this 
was expected, bearing in mind the earlier 
attempts to obtain tightness by re-expanding 
as described in Part I. Some forty ferrules 


were refitted before the second erector’s test. 
The official test was accepted the first time, 
without further attention to the unit. 

In each boiler there are 2392 ferrule expand- 
ings and the final results obtained, namely, 
twelve very minor leakages on No. 11 boiler and 








the control instruments from damage, the 
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six on No. 10, may be considered excellent. 
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Apart from these, all the joints were “bone 
” 


(27) General Observations : (a) Effect of Working 
Temperature on Seat Contact Pressure.—At the 
saturation temperature of about 600 deg. Fah. 
the effect of creep may be neglected, but the 
modulus of elasticity of the drum and tube 
materials is reduced by about 10 per cent. 
There are two effects :— 


(1) The contact pressure at zero drum 
pressure and 600 deg. Fah. is reduced by 10 
per cent., without alteration of spring values, 
and 

(2) The strain of a free seat due to drum 
pressure is increased by 10 per cent., causing 
further reduction of contact pressure. 


The combination of these effects for a ferruled 
tube in the Battersea steam receiver is illus- 
trated in Fig. 6, where A C and A; C; represent 
the variations of contact pressure with drum 
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4in. ferruled tube in steam receiver 


Fic. 6—Effect of Working Temperature on Seat Contact 
Pressure 


pressure at atmospheric temperature and 
600 deg. Fah. respectively. At the intersection 
of A; C; with the vertical line representing the 
design pressure of 1660 Ib. per square inch, the 
contact pressure is 1-48 tons per square inch in 
excess of the water pressure in the drum. To 
produce the same excess at atmospheric 
temperature, the water pressure must be raised 
to 19101b. per square inch, i.e., 15 per cent. 
above the drum design pressure. 

Theoretical examination of typical expanded 
joints in mild steel boiler drums for lower pres- 
sures show that this percentage is increased to 
about 17 per cent. at 8001b. per square inch, 
and very little more for still lower pressures. 
This percentage will also vary slightly depend- 
ing upon tube thickness. 

The above examination of the subject does 
not include the effect of temperature on the 
surface tension of the fluid in the boiler, which 
would be reflected in its ability to penetrate 
any space between tube and seat. 

(b) Boiler Test Pressure.—The revised test 
pressure of the ferruled drums at Battersea 
was 2075 lb. per square inch, or 25 per cent. 
above the design pressure, and it is suggested, 
on the basis of the explanation of the effect 
of working temperature on seat contact pres- 
sure given above, that this percentage is 
adequate for the testing of expanded joints of 
all high-pressure boilers. 

The subject of the high stress produced 
around tube holes, as referred to in an appendix 
{not reprinted], has been dealt with at some 
length by Lieberherr, Siebel (1933), and others, 
and it is interesting to note that the 1935 
German regulations specify a test pressure of 
only 20 per cent. in excess of the design pressure. 

The difference between the actual deforma- 
tion of the tube holes of the Battersea boiler 
drums when subjected to internal pressure, 
and calculated values, indicates that the stresses 
at the sides of the tube holes are appreciably 
in excess of estimated values, and the adoption 
of a lower test pressure than one and a half 
times the working pressure, plus 50lb. per 
square inch for high-pressure drums, is suggested 


material around the tube holes being stressed 
beyond the yield point. 

(c) The Effect of Tube Thickness: Ferruled 
Tubes.—Fig. 7 shows the estimated behaviour 
of 4in. diameter joints having various tube 
thicknesses after expanding in a ferrule initially 
fin. thick, basing on the development test 
results and assuming that the joints are in the 
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4in. ferruled tubes in steam receiver 


Fic. 7—Contact Pressure Variation with Drum Pressure 


Battersea steam receiver. On Fig. 8 the same 
information is presented in another form. 
Contact pressures are graphed against tube 
thickness for different drum pressures. It will 
be noted that the thinner tubes when ferruled 
give higher contact pressures at all drum pres- 
sures. 

Plain Tubes——Other workers (Grimison and 
Lee, 1943 ; Goodier and Schoessow, 1943) have 
shown that, within limits, higher contact pres- 
sures are produced by expanding thicker tubes. 
However, thinner tubes are better able to follow 
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4in, ferruled tubes in steam receiver 


Fic. 8—Contact Pressure Variation with Tube Thickness 


oval deformations of the seat, and, for the same 
contact pressure, they have a higher spring. 
Thinner water tubes also provide increased 
joint accommodation, due to the greater effect 
of water pressure in the tube bore so long as 
the water pressure is not increased above the 
contact pressure. The combined effect of these 
factors on the performance of expanded joints 
is illustrated in Figs. 9 and 10, which may be 
compared with Figs. 7 and 8. Contact pres- 
sures at zero drum pressure in Figs. 9 and 10 
are theoretical values, as calculated by Goodier 
and, Schoessow, corrected, to agree with the 
value obtained during the development tests for 


It will be noted that in Fig. 9 the contact 
pressure lines cross each other. The practical 
significance of this is that the ability of expanded 
joints to resist leakage or slip under working 
pressure and temperature conditions cannot 
necessarily be compared by either (a) simple 
holding power tests carried out in the usual way 
by forcing an expanded tube out of an experi. 
mental tube plate, or (b) tightness in the boiler 
drum at the standard hydraulic test pressure 
of one and a half times design pressure + 50 lb, 
per square inch. 

This conclusion is illustrated in Fig. 9 by 
considering the tubes to be expanded into a mild 
steel drum having the same scantlings as the 
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4in. plain tubes in steam receiver 


Fic. 9—Contact Pressure Variation with Drum Pressure 


Battersea steam receiver with an average 
ligament stress of 4-75 tons per square inch. 
Corresponding working and test pressures would 
be 860 lb. and 1350 1b. per square inch respec- 
tively, whilst the conditions at working pres- 
sure and temperature would be represented in 
Fig. 9 by cold drum pressures in the region of 
1000 lb. per square inch. It will be observed 
that, under the following conditions, the tube 
thicknesses giving the highest contact pressure 
are :— 

(1) At zero druin pressure, }in., then jin., 
qin., and }in. 

(2) Under working pressure and tempera- 
ture conditions, gin., then }in., }in., and }in. 

(3) Under 1350 Ib. per square inch hydrau- 
lic test, }in., then Zin., fin., and }in. 
(d) Effect of Temperature Changes on Joint 
Tightness.—During the operation of a boiler 
plant, temperature changes sometimes occur 
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4in. plain tubes in steam receiver 
Fig. 10—Contact Pressure Variation with Tube Thickness 


which result in the tube and tube seat being 
momentarily at different temperatures. Four 
possibilities may arise :— 


(1) Tube at higher temperatures than seat 
(a) at low pressure, (b) at working pressure. 

(2) Tube at lower temperature than the 
seat (a) at low pressure, (b) at working pres- 
sure. 
Condition (1) (a) is probably the worst. The 
tube attempts to expand and it raises its exist- 
ing high circumferential compressive stress. 
Should this exceed the yield point, when tem- 
peratures are again even the tube springs and 
contact pressure is reduced. A temperature 








also in order to avoid the possibility of the 





4in. tubes, 0-45in. expanded thickness. 
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4in, plain tube and 350 deg. Fah. for a 4in. 
ferruled tube would completely relax the joint 
in the Battersea steam receiver. 

Jn condition (2) the spring and contact pres- 
sure are reduced and may permit leakage, but 
the joint will not be permanently damaged 
unless leakage introduces solid matter, or 
relative movement occurs between tube and 
‘seat, and prevents a satisfactory rebedding of 
the joint faces. A joint having a high margin 
of spring is better able to withstand this 
condition. 

It is frequently recommended that steam 

ressure raising should be controlled to a rate 
of 100-120 deg. Fah. increase of water tem- 
perature per hour, to avoid excessive tempera- 
ture stresses in the drums and other parts of 
the boiler. Adoption of this recommendation 
should also help to reduce the possibility of 
abnormal temperature differences at the ex- 
pandings. 

(e) The Behaviour of a Fire Tube Joint.—In 
the case of a fire tube, or an inverted blind 
nipple in a water-tube boiler drum, the effect 
of water pressure acting on the outside of the 
tube instead of the inside is to force it to a 
smaller diameter, so reducing the joint accom- 
modation. This would cause the line TB 
(Fig. 5b) to slope down instead of up ; leakage 
would occur at a lower pressure than in the 
case of a normal water tube, and the effect of 
tube thickness should be considered accordingly. 

(f) Seat Design.—The benefit of a seat having 
a sharp edge at the water end has been referred 
to. The additional spring obtained is due to 
the increased flexibility at the edge, and a 
similar effect can result from the sharp edges 
of a groove machined in the seat. 

Maxwell (1943), in connection with the resist- 
ance of the tube to withdrawal, has referred to 
the possibility of increasing the seat length to 
compensate for a reduction in seat contact 
pressure. If leakage occurred through slip 
(longitudinal or circumferential) permitted by 
inadequate total contact load, increase of seat 
length would be beneficial, provided that (1) the 
flexibility of the seat is not unduly reduced, and 
(2) thesincreased length is within the capabilities 
of the expanding equipment. 

If, however, leakage arose through reduction 
of contact pressure on a path along the seat, as 
at Battersea, then increasing the seat length 
would be of doubtful value. 

(g) Expander Design.—Final consideration of 
the expanding of the plain boiler tubes and 
results of the hydraulic tests on the bent-tube 
portion of No. 10 boiler indicated that the later 
work on the cross-over tubes with three-roller 
expanders gave only as good a result as that 
obtained with the four-roller expanders during 
the initial erection. However, the three-roller 
expanders produced a better finish of the tube 
bore than the four-roller expanders, doubtless 
owing to the smaller amount of working of the 
tube metal resulting from :— 


(1) The shape of the nose of the rollers. 
(2) The smaller number of rollers. 

(3) The larger diameter of rollers. 

(4) The larger rolling-in angle of the rollers. 
(5) The larger mandrel taper. 

Moreover, the use of three-roller expanders 
for ferruling the boilers at Battersea was 
justified by their ability to exert more equal 
load under each roller; as pointed out by 
Maxwell, this is an advantage when expanding 
tubes which may not be quite circular or have 
variable thickness. On the other hand, this 
feature may result in excessive deformation and 
permanent set of a tube hole having marked 
unequal rigidity around the periphery, for 
example, a relatively large diameter hole in a 
small-diameter header. 

In this investigation the effects of expander 
design have been considered from many other 
angles, including those referred to by Maxwell 
(1943), Jantscha (1929), Thum and Mielentz 
(1937), most of which have not been examined 
experimentally due to the time and work which 
would have been involved, but it has been con- 
cluded that the production of uniform contact 
pressure around the full periphery of the seat 
may be of greater importance than the pro- 
duction of high average contact pressure. 

An interesting result tends to indicate the 
probable high seat contact pressures likely to 





be obtained by uniform pressure expanding, 
where the expanding in and cutting out of a 
ferrule from a tube end increased the contact 
pressure due to the plain tube by nearly 40 per 
cent., undoubtedly resulting in a circum- 
ferential stress on the inside of the tube end 
approaching the yield point. It would, how- 
ever, be undesirable to rely upon a high contact 
pressure which depended upon a tube stress too 
close to the yield point, for various reasons, 
including the effect of temperature and tempera- 
ture changes (see paragraph 27 (d)). 

(28) Conclusions.—(1) Expanding, as a method 
of joining mild steel tube ends to boiler drums 
stressed as highly as those at Battersea, is satis- 
factory with the provision of special joint design 
features to ensure adequate total joint 
accommodation. Y 

(2) High-tensile steel ferrules provide a satis- 
factory means of obtaining this result. 

(3) A sharp edge at the water side of the 
expanded joint provides additional joint accom- 
modation. This was absent from the tube seats 
of the Battersea drums. On other installations 
with drums of the same material as used at 
Battersea, experience has shown that plain 
tubes are satisfactory in sharp-edged seats for 
ligament stresses up to 7-5 tons per square inch, 
providing excessive bending and _ torsional 
loading on the joints are avoided. 

(4) Whilst tube ends can be successfully 
welded into drums of some steels, with present 
knowledge the suitability of welding nickel- 
chromium-molybdenum steel drums after heat 
treatment, as a means of ensuring joint tightness 
in continued service, is doubted. 

(5) The test pressure of high-pressure boiler 
units should be determined after full considera- 
tion of all the factors involved, including the 
effects of seat strain under drum pressure, and 
the reduction of modulus of elasticity at working 
temperature. The main object should be to 
ensure the maximum margin of tightness under 
working conditions, which is not necessarily 
indicated by the results of a test at a high 
pressure. For this reason the existing standard 
recommendations may with advantage be 
modified to meet the special case of tube joints 
in high-pressure drums. 

(6) With the tube thicknesses, design of tube 
seat and expander equipment used at Battersea, 
an estimated seat contact pressure equal to the 
hydraulic pressure plus 1 ton per square inch 
is required for joint tightness. 

(7) For the same average ligament stress, 
higher ligament efficiencies result in greater tube 
hole strain. The stresses in different drums 
must therefore be chosen with this effect in 
mind, if joint design is likely to be a limiting 
factor. 

(8) Based on the results of high-tensile 
ferrules, joint tightness in a highly stressed 
drum could also be obtained by the use of tubes 
made from high-tensile steel. 

(9) When a joint leaks because the contact 
pressure is not everywhere greater than some 
critical function of the hydraulic pressure then 
increasing the seat length is of no assistance. 

(10) As regards the ferruling of tube ends :— 

(a) Considerable variations in expanding 
procedure seem to be permissible without 
affecting the result. The most practical 
criterion of optimum expanding appears to be 
increase of ferrule bore, as indicated. by 
expander cage turns from the nipped 
position ; 

(b) The greatest margin of tightness in a 
ferruled joint is obtained with comparatively 
thin tubes ; when thick tubes are employed, 
reduction of thickness at the ends should be 
considered ; 

(c) The replacement of ferrules can readily 
be accomplished without damage to the 
tube; this is a valuable asset. 

(11) Full advantage ean be taken of the 
benefits which result from the use of high- 
tensile steel boiler drums, with mild steel tubes 
expanded into the drums. It is, however, 
essential that in the design stages the expected 
operating conditions of the expanded joints 
should be investigated on the lines suggested in 
this paper. 

(12) The adoption of high-tensile steel ferrules 
as a feature of original design is justified by the 
results obtained at Battersea. 


Sixty Years Ago 
War witH Rossi ? 


THE outbreak of hostilities between Afghan- 
istan and Russia left little room for hope, so we 
wrote in our issue of April 10th, 1885, that war 
might be averted between this country and 
Russia. With its imminent possibility before 
us we turned to a discussion of the relative 
merits of British and Russian artillery. The 
difficult nature of the Afghan ground and the 
inaccessibility of the country would, we 
thought, prevent both us and the Russians from 
employing heavy artillery, at least in the earlier 
stages of the war. Machine guns and mountain 
guns, rather than field and siege guns, would be 
used. We already had had experience of 
fighting in Afghanistan and in that respect we 
ought to have an advantage over the Russians. 
One weapon which we would doubtlessly 
employ was the screw mountain gun, which had 
been in existence for at least seven years. This 
gun was made in two parts, the breech and the 
muzzle portions, each weighing about 200 lb. 
It was really a powerful field gun with a range 
of about 1400 yards, and when taken to pieces 
could be carried on the backs of mules. We 
might also use a special form of siege gun, 
which had been developed in secret. This gu 
was designed to be taken to pieces, which could 
be carried on the backs of elephants. It was a 
weapon of especial value to this country, which 
alone possessed any considerable supply of 
trained elephants. A third form of weapon 
which might prove useful in the anticipated 
campaign was the Congreve rocket. Some 
enormous rockets had been made at the Royal 
Laboratory and sent out to India. While they 
would produce a tremendous effect and be 
easily carried and fired, we expressed some 
doubt as to their keeping qualities in a hot 
climate. Deterioration had the effect of 
causing the rockets to explode near the firing 
point, and it was just possible that after five 
years of storage in India the rockets would be 
found to be almost as dangerous to ourselves 
as to the enemy. These different weapons were 
of types suitable for the campaign, but the 
number of them which we possessed within 
easy transport distance of Afghanistan was 
certainly very small. To the best of our 
information we had in the whole of India only 


‘three screw mountain batteries, one elephant 


divided gun, and a few doubtful and dangerous 
rockets.... The -war with Russia, in spite of 
its seeming imminence, did not take place. 








The Thames Conservancy 
Board 


At the meeting of the Thames Conservancy 
Board, which took place on Monday, April 9th, 
Captain Jocelyn Bray was re-elected Chairman 
of the Board and Major W. R. D. Mackenzie was 
elected Vice-Chairman. Captain Jocelyn Bray 
made a report to the Board on the question of 
the sewage pollution of the River Thames, from 
which the London area draws a great bulk of its 
drinking water supply. Recently a conference 
of representatives of the Thames Conservancy 
Board and the Metropolitan Water Board, was 
held at the Ministry of Health. The conference 
was called, Captain Bray said, on account of 
complaints by the Metropolitan Water Board 
with regard to the unsatisfactory quality of 
certain of the effluents discharged into the 
rivers Thames, Lea, and their tributaries. It 
was pointed out to the Ministry’s representa- 
tives by Captain Bray that the situation caused 
by sewage works was discussed with the 
Ministry in 1939 and again in 1942. The 
position, he said, had further deteriorated until 
now it was very likely that a breakdown would 
occur, with possibly very serious consequences. 
He strongly urged the Ministry of Health to 
assist in bringing about an improvement in the 
position with regard to sewage pollution, which, 
he said, depended largely upon the making 
available of both the necessary material and 





labour needed for the carrying out of the work. 
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THE TECHNIQUE OF COAL MINING 


THE Report of the Committee of Experts 
appointed by the Minister of Fuel and Power 
in September last “to examine the present 
technique of coal: production from coal face 
to wagon, and advise what technical changes 
are necessary in order to bring the industry 
to a state of full technical efficiency ” is a 
momentous and timely document, compiled 
by men pre-eminently qualified by ability 
and experience in the seience and art of 
mining to perform the task allotted to them. 
It was a wise decision on the part of the 
Minister to entrust to purely technical men 
the solution of the problem of the low pro- 
duction of coal in so far as mining technique 
affeets the case. We can call to mind only 
one other instance in which a similar course 
was adopted for coal mining, namely, that 


*}Ient the work may be, like all other investi- 


in January, 1908, by the Royal Commission 
on Mines to inquire into the causes of, and 
means of preventing, accidents from falls of 
ground, underground haulage, and in shafts. 
The report of this Committee was adopted by 
the Royal Commission inits entirety, and most 
of the recommendations were embodied in the 
Coal Mines Act of 1911 and the Regulations 
under that Act. The course is one which might 
with advantage be more widely imitated in 
regard to inquiries into branches of industry 
where highly technical matters are involved. 

Whilst the present report, summarised in 
our issue of April 6th, is worthy of and will 
receive: high commendation from all fair- 
minded and informed persons concerned in 
the industry, yet, naturally, however excel- 


gations into matters so highly technical and 
carried on under conditions so varied 
geologically, physically, and physiologically 
as coal mining, some of the conclusions 
arrived at by the Committee will be the 
subject of contention and criticism by other 
experts. Such a course is unavoidable and, 
indeed, frequently desirable with a view to 
arriving at truth and permanence. To give 
one instance, the Committee, in instituting 
comparisons in respect of the output per man- 
shift, in which the collieries of Holland and 
the Ruhr are compared with those of Great 
Britain, states that the natural conditions 
existing in all three cases are similar, the 
inference being that the better results 
obtained in Holland and the Ruhr are due to 
better technique. But is this quite a fair way 
of putting the case ? There are other con- 
siderations to be taken into account, e.g., the 
collieries of Holland and the Ruhr are, on 
the average, much fewer than those of Great 
Britain, much more recently opened out and 
developed, and the time worked per week at 
the coal face—in the mines of the Ruhr, at 
any rate—is longer than in the case of Great 
Britain. Holland should be ruled out for 
comparative purposes, as the collieries are 
few and are of very recent development. 
It would be possible to pick out two or three 
modern British collieries which would show 
results equal to, if not surpassing, those of 
the Dutch mines. To turn to another matter, 
it is of interest to note how strongly the 
report advocates the grouping of collieries 
and the advantages it enumerates as likely 
to result from such a policy. What a change 
has come over the scene since Sir Richard 
Redmayne suggested the adoption of that 
course and pointed to the benefits which 
would result therefrom, when giving evidence 
before the Sankey Commission in 1919! 

The exigencies of space preclude our com- 
menting on all the remedial measures pro- 
posed in the report, but reference may be 
made to some of those of major importance. 
For the attainment of the highest pro- 
ductivity the intensive room and pillar 
system, as practised in the United States, is 
advocated. It should be remarked, however, 
that this is a somewhat wasteful method of 
working, for whereas in the case of British 
practice, working under the predominant 
longwall system, from 90 to 95 per cent. of 
the available coal is recovered, under the 
room and pillar method not more than 
between 70 and 75 per eent. is obtained and 
in some instances much less. It is doubtful 
whether the room and pillar method could 


thin seams, nor how far mass-lo 
could be used with advantage in any 
seam, thick or thin, in which—as is so often 
the case here—there are intercalations or 
bands of dirt or shale. The “ second choice” 
the Committee assign to longwall “ retreat. 
ing’ (in contradistinction to “ advancing ” 
or ordinary longwall), in which the roadways 
are driven out to the boundary of the 
“take”? and the coal worked “ home” 
towards the shafts. That is undoubtedly the 
best method to adopt in the interests of 
safety, but necessitates a considerable loss 
of time before a return can be obtained on the 
capital expended in opening out the colliery, 
It is noticeable that the Committee «oes 
not comment adversely upon the mechanisa- 
tion of British coal mines, in so far as coal 
cutting is concerned, except to remark that 
“ Britain’s proportion of 20 per cent. hand. 
got coal could doubtless be reduced with 
advantage.” With regard to underground 
haulage, drastic changes in practice are 
suggested. Subsidiary rope haulages—some- 
times known as secondary haulage—should, 
in the opinion of the Committee, be replaced 
by conveyor installations on the widest 
possible scale, We should have thought so, 
too; but, strangely enough, a case occurred 
recently where it was found more economical 
to substitute rope haulage for conveyor 
haalage. As a matter of fact each case must 
be considered on its merits. But the greatest 
change proposed is in respect of the main 
haulage, namely, the adoption of either loco- 
motive haulage or of conveyor transport, a 
course which necessitates fairly straight and 
level roadways—a heavy item of expenditure 
—andan alteration of the General Regulations 
to enable trolley locomotives to be installed. 
Probably of all the recommendations 
embodied in the report, this will be the most 
debated and criticised, both from the point 
of view of cost and of safety, though, 
undoubtedly, if carried into effect, it would 
result in a reduction in cost of transport in 
the majority of instances. The determining 
question to be answered in respect of any 
given case, it seems to us, must be, Does the 
haulage system in operation thereat wait 
upon the coal face for supply ? If it does, 
then no change is necessary in the system. 
Or, Is the coal face insufficiently served by the 
haulage with empties to the detriment of 
output ? In that ease the haulage system 
ought to be improved. As to long, circuitous, 
and irregular roadways, it may be better and 
less costly to sink new shafts nearer to the coal 
face than to engage upon the heavy work of 
straightening and levelling the roadways. 
In conclusion, to contend that the report 
is an arraignment of the coal mining industry 
as carried on under private enterprise, as has 
been asserted by a prominent official of the 
miners’ union, is, of course, absurd. The 
State would not have proved so venturous, 
either in the past or the present, as those 
carrying on the industry under a system of 
private enterprise—and mining is, of a 
necessity, economically the most hazardous 
and venturesome of all branches of industry. 


Esthetics and Engineers 
THE six lectures on “ The Aisthetic Aspect 
of Civil Engineering Design,”’ delivered before 
the Institution of Civil Engineers during the 
spring of last year were recently published 
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be economically applied to the working of 





by the Institution in the form of a booklet. 
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They make very entertaining reading. Two 
engineers, three architects, and one artist 
were their respective authors, and their 
divergencies of outlook contribute as much 
to the value of the whole as do their agree- 
ments. Particularly piquant in view of the 
authorship of the final lecture is Professor 
Abercrombie’s remark that “ it is dangerous 
for anyone to take the advice of an artist 
as to whether a thing is beautiful or not 
because the artist is only interested in his own 
art.” How many, after reading Mr. Wads- 
worth’s contribution, we wonder, will agree 
with this dictum? 

It is, of course, true, as Dr. Oscar Faber 
points out, that for many forms of engineer- 
ing, more particularly those in which the 
products are not revealed to the public eye, 
esthetics are of small importance, and effi- 
ciency remains the sole criterion of excellence. 
But the lecturers did well to attack the false 
doctrine that a thing efficient for its 
purpose must necessarily be beautiful. 
Since so many of their products—bridges, 
dams, roads, canals, and harbours—are pro- 
minent features on a landscape, the subject 
of esthetics is one that particularly concerns 
civil and structural engineers, But that is 
not to say that it is wholly without import- 
ance for mechanical and electrical engineers. 
Many of their products, it is true, remain 
hidden. But some—such as locomotives and 
rolling stock, electric pylons and outdoor 
switchgear, road vehicles and many minor 
products—are daily on view, Moreover, are 
we not beginning to realise that much of the 
satisfaction we obtain from life is closely con- 
nected with xsthetic considerations? The 
pleasure we take in our homes and gardens, 
in our cities, in the comfort or the reverse of 
trains and buses and cars is largely esthetic. 
The importance, too, for the health and even 
the productivity of workers in our factories 
that their surroundings should be pleasing is 
more realised to-day than ever before. Do 
we stretch the meaning of sesthetics too far ? 
Perhaps. But as a result of the works of 
engineers man is surrounded daily by man- 
made objects. Is there any reason why 
they should offend -when—usually at no 
extra cost—they can be made pleasurable to 
look at, to touch, taste, smell, or hear ? 

Aisthetics forms a subject peculiarly diffi- 
cult for those whose training has been 
seientific to grasp. For from the age of seven- 
teen-eighteen onwards, the budding pro 
fessional engineer becomes increasingly 
engrossed in the specialised technique of his 
subject. After years of dealing with materials 
that obey fixed laws of nature and whose per- 
formance ean be calculated by mathematical 
methods, it is confusing to find in esthetics 
that there appear to be few rules and that 
even those that there are, such as the prin- 
ciple of unresolved duality, seem often to be 
broken without unpleasing results. It is, 
of course, impossible that the study of 
wxethetics should be inserted into the 
overcrowded curricula of technical colleges. 
Yet it is deplorable that Dr. Faber 
should have been able to refer to a student 
in whose mind beauty was associated only 
with cathedrals and who thought there 
was little room for beauty elsewhere. Would 
it at least not be possible to direct the interest 
of students in their hours of leisure to a 
subject which, by its very contrast with the 
technical, would form a particularly effective 


relaxation ?, For, as many engineers find as 
they reach positions of greater responsibility, 
esthetics is a subject they cannot afford 
wholly to neglect. ' 








Obituary 


ENGINEER VICE-ADMIRAL SIR 
GEORGE GOODWIN 


A FURTHER link with early naval engineer- 
ing has been broken by the death of Engineer 
Vice-Admiral Sir George Goodwin, K.C.B., a 
former Engineer-in-Chief of the Fleet. Sir 
George, who was in his eighty-third year, 
died on April 2nd at his home, ‘“‘ Pen Dre,” 
South Leigh Road, Havant, near Ports- 
mouth. He was the son of the late Charles 
Frederick Goodwin, and at an early age 
became an apprentice at Portsmouth Dock- 
yard and attended the Dockyard School. 
He was very successful in his examinations 
and obtained the highest place in the Cam- 
bridge Local Examinations, which entitled 
him to a scholarship to Cambridge University. 
He decided, however, to continue his naval 
engineering career and in 1882 was appointed 





SiR GEORGE GOODWIN 


an assistant engineer and continued his tech- 
nical training at the Royal Naval College at 
Greenwich. His first ship was H.MS. 
‘* Malabar,”’ an Indian troopship, in which he 
sailed as assistant engineer in August, 1885. 
The ‘‘ Malabar ”’ is of interest as being one of 
the first ships to be equipped with triple- 
expansion engines, and she had a relatively 
high speed for those days—about 15 knots. 
After about a year at sea Goodwin returned 
to the Admiralty and to Chatham Dockyard, 
where his future work lay, He was promoted 
Engineer in 1887 and Chief Engineer in 
1891. For three years from 1894 to 1897 he 
served as chief engineer in the light cruiser 
H.M.S. “ Bellona,” a ship of the Channel 
Squadron. The following year he was 
appointed to the Admiralty Dockyard Branch 
and in 1899 was made Fleet Engineer. For 
two years he served as Chief Engineer of 
Chatham Dockyard, and in 1906 returned to 
the Dockyard Department at the Admiralty, 
and was for about a year assistant to the 
Director of Dockyards. In 1907 he was 
promoted Engineer Captain and took the 
office of Deputy Engineer-in-Chief of the 
Fleet under the late Engineer Vice-Admiral 
Sir Henry Oram. When Sir Henry retired 
towards the end of the last war in 1917 Sir 
George became Engineer-in-Chief of the 
Fleet. He had gained the C.B. in 1913 and 
was made K.C.B. at the end of the war. . In 
1922 he retired. 








As we have already indicated, Sir George 


began his career with Scotch boilers, coal 
fired, and with triple-expansion steam engines. 
When he retired the geared steam turbine, 
taking steam from oil-fired water-tube boilers, 
had come into its own and was in wide use in 
naval vessels. Internal combustion engines 
were then used for the propulsion of naval 
boats, and as generating sets in the larger 
ships, while experiments were going forward 
on the development of the oil engine for main 
propulsion. In all these developments Sir 
George was called upon to play a leading part. 
He was a strict disciplinarian, but he was 
held in high esteem by officers of his own and 
other branches. In recognition of his work 
the University of Birmingham conferred 
upon him shortly after the close of the last 
war the degree of LL.D. He was a member 
of the Institution of Mechanical Engineers, 
a Vice-President of the Institution of Naval 
Architects, and a Past-President of the 
Institute of Metals and the Institute of 
Marine Engineers. His war service brought 
him into close touch with our Allies, and he 
received the Russian Order of St. Stanislas, 
the Distinguished Service Medal of the 
United States, the Grand Cordon of the 
Sacred Treasure of Japan, and was made 
Commander of the Order of the Star of 
Rumania. 

In March, 1925, Sir George joined the board 
of J. Samuel White and Co., Ltd., of East 
Cowes, and in October, 1932, he became 
chairman of the company. His wide know- 
ledge enabled the firm to pass from wartine 
to production. Mercantile ships were 
built and destroyer machinery was developed 
under Sir George Goodwin’s supervision. In 
October, 1935, Sir George resigned from the 
board and relinquished his post of chairman, 
since which time he lived quietly in retire- 
ment. He served on many Government 
Committees, including the Commission on 
Fuel and Engines, under the chairmanship 
of the late Lord Fisher, the Corrosion Com- 
mittee, and the Fuel Research Committee. 
For several years he served on the Council 
of the Institution of Mechanical Engineers, 
where he was much respected by his fellow- 
members and admired—with a touch of 
amusement—for the downrightness with 
which he expressed his views—a down- 
rightness that never impaired the friendliness 
with which he was regarded. He showed the 
same firmness at the Admiralty, but bis 
experience and the soundness of his engi- 
neering knowledge and instincts was never 
questioned ; indeed, it is generally admitted 
that he was one of the most capable engi- 
neers who have ever held the high office of 
Engineer-in-Chief of the Fleet. 








AMERICAN Steam LocoMOTIVE ImPpROVEMENTS.— 
Plans for research to improve the coal-burning loco- 
motive have recently been formulated in New York 
by six railways and three big coal-producing com- 

ies. In announcing the project, Mr. H. N. 
venson, president of Bituminous Coal Research, 
Inc., said that although important recent improve- 
ments in coal-burning locomotives had been made 
by railways and manufacturers, and numerous 
other designs were known to be under active study, 
the existing developments would not be duplicated 
by this new project. The contributing companies 
were said to believe that the latest advances in 
science and engineering would permit other newer 
improvements to be made in the use of coal for 
railway locomotive power, which might be revolu- 
tionary. Mr. Eavenson pointed out that the U.S. 
Bureau of Mines statistics showed that 98-9 per 
cent. of the estimated natural fuel reserves of the 
country were in the form of coal—enough to last 
for more than 3000 years. It was therefore evident 
that the railways should continue to rely on coal, 
which was abundant and cheap and which was com- 
mercially produced in twenty-seven States. The 
continued growth and future stability of American 
railways and the coal industry, he claimed, were 
inter-related. 
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Ballylumford Power Station 


No. 


GENERAL 


N February, 1941, enemy air attacks 

threatened every industrial district in 
Great Britain, and many towns in England 
and Scotland had already suffered heavy 
damage. Very few towns, however, had for 
any length of time been deprived of essential 
electricity supplies, thanks to the intercon- 
nection of generating stations by the national 
grid and to the foresight of the Electricity 
Commissioners and the Central Electricity 
Board in providing a national pool of emerg- 
ency spare electrical equipment. 

The position in Northern Ireland was 
different from that in England and Scotland. 
Instead of a large number of power stations 
interlinked by a high-capacity grid system, 
there was a single large power station at 
Belfast Harbour, supplying over 80 per cent. 
of the total requirements of the province. 
Of the other three small power stations, one 
in Belfast was more or less obsolete and had 
fallen into disuse; that at Londonderry, 
although linked indirectly with Belfast by 
the Electricity Board for Northern Ireland 
33-kV transmission system, was at such a 
distance from Belfast that neither station 
could give any effective help to the other in 
anemergency. The station at Larne, though 
linked with the Electricity Board’s ‘system 
by 33-kV transmission lines, was of small 
capacity and in poor repair. 

Northern Ireland was therefore in the 
unenviable position of being dependent for 
the essential electricity supplies for its war 
industries on one large power station situated 
adjacent to one of the largest shipbuilding 
works in Europe, which seemed a very likely 
target for air attack. The Ministry of Com- 
merce decided that the risk of large-scale 
interruption to the whole programme of war 
production in the province was too great, 
and instructions were given for a new power 
station to be constructed outside Belfast. 

The Ministry of Commerce asked their 
consulting engineers—Messrs. Kennedy and 
Donkin—to report to them on the steps 
which should be taken to make available 
additional generating capacity outside Belfast 
at the earliest possible moment, having 
regard also to long-term policy. Messrs. 
Kennedy and Donkin submitted two reports 
to the Ministry in March, 1941, the first 
recommending that an extension should be 
added to the existing power station at Larne, 
utilising plant known to be available in 
England. The aim was to have this plant 
ready for service during the winter of 1941. 
The second report recommended the con- 
struction of an entirely new power station 
outside Belfast at a site on the tip of Island- 
magee, Co. Antrim, opposite Larne Harbour. 
The site was located in the townland of 
Ballylumford, from which the station takes 
its name, and was chosen because of the 
unusual advantages which it offered in pro- 
viding :—(a) Ample supplies of cooling water 
from the sea ; (b) a short sea route to the coal- 
exporting districts of South Scotland ; (c) a 
site capable of easy and economical develop- 
ment in the event of further capacity 
being found desireable ; (d) a site possess- 
ing particularly good subsoil for founda- 
tions ; and (e) reasonably short transmission 
distance to Belfast and the E.B.N.I. 
network. It was thought that the new 
station at Ballylumford could be constructed 
by the winter of 1942-43. 


I 


recommendations of their consulting engi- 
neers, and asked Messrs. Kennedy and Donkin 
to undertake responsibility for the whole of 
the design and construction work involved at 
both the sites. This included not only the 
work at the two power stations, but also the 
necessary 110-kV transmission system, some 
28 miles long, linking Ballylumford with 
Belfast, and all the wayleave work associated 
with it. 

The extension at Larne comprised one 
second-hand 7200-kW turbo-alternator, which 
was purchased from the London Power Com- 
pany by agreement with the Central Elec- 
tricity Board, and three new 40,000 lb. per 
hour boilers, for which a purchaser had 
cancelled the order when manufacture had 
reached an advanced stage. Boiler plant of a 
capacity greater than that required for the 





station. For instance, the only access to the 
site was by a rather narrow road over which 
all building materials and plant had to be 
transported. Moreover, at the start of the 
work the site of the power station was com- 
pletely undeveloped land, and no fresh water, 
electricity, or gas services were available 
anywhere in the vicinity. To cope with these 
difficulties, a temporary reservoir of about 
100,000 gallons capacity was improvised to 
trap drainage of surface water for construc- 
tional purposes, and arrangements were made 
with the War Office in London for the use of 
an American mobile diesel generating set to 
make available the necessary supply of elec- 
tricity for contractors’ plant. 

In order to ensure that the work was 
carried out in the most economical manner 
possible, no fewer than seventy separate con- 
tracts were placed. The following quantities 
of materials were used for the construction 
of the power station and the associated 
transmission system :—1,200,000 bricks, 1500 
tons of steel for building and reinforced 
concrete, 1800 tons of steel for plant, 800 tons 








new turbine was provided in order to make 
up for a deficiency of boiler plant in the 
existing station. The site at Larne power 
station was capable of easy development to 
the extent contemplated, and construction 
work started at the end of March, 1941. The 
work of this extension was completed and 
commissioned by the end of December, 1941, 
the time for construction being nine months. 


BALLYLUMFORD 


In view of the high proportion of the total 
generating plant in the province which was 
still located in Belfast, it was clearly a matter 
of the utmost urgency that the new station 
at Ballylumford should be constructed and 
commissioned in the shortest possible time, 
and the Ministry was able to arrange with 
the Belfast Corporation to transfer to it 
for use at the new site, contracts for a 
30,000-kW turbine and two 150,000 lb. per 
hour boilers which had been placed some 
months previously by the Corporation for an 
extension to the Belfast Harbour power 
station. 

Despite the advantages which led to the 
logical choice of the site at Ballylumford, 
there were many difficulties in the way of the 





The Ministry of Commerce accepted the 


rapid construction of an entirely new power 
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GENERAL VIEW OF WORKS-—AUGUST 10, 1942 


of cast iron for plant. A large proportion of 
the plant was manufactured in England and 
then shipped to Belfast or Larne, whence it 
was conveyed to site by road. 

Because of war conditions, the shipment of 
plant and materials from England and Scot- 
land to Ireland became one of the major 
problems connected with construction. As 
a result of enemy action the ports from which 
equipment was to be shipped were frequently 
closed to traffic at short notice, and it was 
often necessary to locate and to re-route 
quantities of plant-which had already been 
dispatched from manufacturer’s works. Con- 
gestion at the docks also frequently resulted 
in delays, and it was necessary to visit them 
constantly—both in England, Scotland, and 
Ireland—to prevent items which were 
urgently required from becoming “ buried ” 
under other cargoes. On more than one 
occasion, such was the importance attached 
to a quick “ turn round,” a ship returned to 
England with part of its anxiously awaited 
cargo undischarged. 

A number of special arrangements had to 
be, made for the transport of items of equip- 
ment which were particularly urgently 
required, To convey the 72-ton power 





transformers and the 80-ton alternator stator 
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from Belfast Dooks to the power station site 
it was necessary to send over to Northern 
Ireland special road transport vehicles by 
arrangement with the Electricity Com- 
missioners and the Central Electricity 
Board, 

Instructions to proceed with the work were 
given by the Ministry of Commerce on 
May 7th, 1941, and the first sod was cut in 
July, 1941. The transmission system was 
completed in November, 1942, and the 
turbine was started up in December, 1942. 
The initial section of the station went into 
commercial operation in January, 1943, 
since which date it has been running almost 
continuously. The period from the com- 
mencement of construction to the date when 
the turbine went into commercial operation 
was therefore eighteen months, and in view 
of the great difficulties involved, this is 
regarded as an exceptional achievement, 
This feat of constructional work would not 
have been possible had it not been for the 
whole-hearted co-operation which existed 
throughout between the consulting engineers, 
the senior staff of the Northern Ireland 
Ministry of Commerce, the staffs of the 
Northern Ireland electricity supply authori- 
ties, and the contractors engaged upon the 
work. 

It was clear in 1942 that further plant 
would again be required in 194445 if ade- 
quate provision was to be made ‘for the 
expected demand in that year. The Ministry 
conferred with the Heavy Plant Committee 
which decided that in the then existing condi- 
tions the additional plant capacity required 
should be provided as an extension at Bally- 
lumford. Accordingly first one 150,000 lb. 
per hour boiler and later two further 
150,000 lb. per hour boilers and a 31-5 
megawatt turbo-alternator were placed on 
order. As calculations showed that — it 
would not be desirable to perpetuate the 
low-pressure conditions of the initial installa- 
tion (220 lb. per square inch and 780 deg. 
Fah.), all this new plant was designed for 
operating conditions of 600lb. per square 
inch and 820 deg. Fah. at the turbine stop 
valve. The first of the new boilers has been 
operating at low pressure since March, 1944. 
The remaining plant is due for commissioning 
very shortly. 

A feature of the station is that the risk of 
oil fires has been reduced to a minimum by 
eliminating all unnecessary oil. All switch- 
gear within the station is of the air-break 
type, and the main 33-kV switchgear is 
located in an outdoor sub-station some 
distance from the power station buildings. 
Oil within the station is thus limited to that 
essential for turbine governor gear and 
lubrication. 


Crvin ENGINEERING WoRKS 


The main buildings are steel framed with 
brick wall panels and reinforced concrete 
floors and roofs, this method of construction 
being adopted partly for reasons of adapt- 
ability and partly because it provided the 
quickest method of construction, bearing in 
mind the importance of erecting the turbine- 
house crane at the earliest possible moment. 
The offices and control room are of reinforced 
concrete construction with brick clothing. 
Wall and roof thicknesses of all buildings 
conform to standard A.R.P. requirements. 

The jetty consists of a land leg, 320ft. in 
length, and a sea leg with a frontage of 240ft. 
It is supported on concrete piers placed in 
pairs at approximately 45ft. centres, the 
piers being constructed in cofferdam. Specjal 
heavy-duty fenders are provided on the 
centre lines of the supporting pierg on the 
main front. Protection for the ends of the 


jetty and additional mooring facilities are 
provided by dolphins at either end consisting 
of a heavy concrete cap supported on vertical 
and raking Larssen box piles. In addition to 
accommodation for coal handling equip- 
ment, the jetty is designed to carry 10-ton 
lorries. 

Circulating water is obtained from Larne 
Lough and enters by a concrete intake 
chamber, 200ft. from high-water mark, fitted 
with coarse screens. From this chamber 
a concrete box culvert leads to the 
main screening chamber and thence to a 
concrete inlet channel which runs the full 
length of the turbine-house immediately- out- 
side the main buildings and beneath the 
switch annexe, A longitudinal discharge 
channel is also provided on the lough side of 
the inlet channel discharging through a box 
culvert to an outlet chamber, 120ft. from 
high-water mark. The circulating water 
pumps are situated in conorete-lined pits 
below the turbine-house basement floor 
immediately adjacent to the main inlet 
channel. 

It was not possible to provide sufficient 
plant and steel sheet piling to complete both 
tae coaling jetty and the main intake works 
before the date fixed for commercial opera- 
tion. It was therefore decided to install a 
48in. diameter cast iron pipe to supply water 
for one 30,000-kW set during the initial 
stages. Tais intake pipe has been allowed to 
remain as a permanent installation for use in 
the event of the main works being damaged. 
Stanton pipes were used with bolted lug 
joints, and the whole pipe-line—slightly over 
200ft. in length—was assembled just above 
low-water level on saddles supported on 
temporary larch piles. Each pipe was 
supported by a steel strap sling immediately 
behind the socket, the sling being suspended 
from a l}in. diameter screwed rod passing 
vertically through the saddle and controlled 
by a screwed hand wheel. The joints were 
loosely bolted up and the whole pipe-line was 
then lowered bodily a distance of 8ft. by 
means of hand wheels; care being taken to 
keep the line horizontal. The bolted joints 
were subsequently tightened by adiver. The 
channel into which the pipe was lowered had 
previously been excavated, the portion above 
low water being taken out by hand and that 
below low water being dealt with by dredger 
and grab. 

The level of the turbine-house was fixed 
by considerations of syphon effect in the 
circulating water system at low tide. As the 
ground rises away from the lough at a slope 
of about 1 in 7, it was decided, in order to 
keep the quantity of excavation to a mini- 
mum, to place the boiler-house at a higher 
level, and a mass concrete retaining wall was 
constructed forming a step of 16ft. 6in. 
between the two basements. 

In view of the limited time available for 
construction, the whole programme had to 
be considered carefully in relation to the 
dates for commencement of boiler erection 
and erection of the turbine-house crane, these 
two being the key dates affecting the ulti- 
mate commissioning of the plant. Before 
the boiler-house foundations could be com- 
pleted; it was essential to construct the 
retaining wall between the two basement floor 
levels, referred to above. Similarly, the 
time for commencement of turbine-house 
steelwork erection was controlled by the 
completion of the circulating water channels, 
as the main column foundations on this face 
of the turbine-house were incorporated with 
the wall of the intake channel. 

The first operation was the general levelling 
of the site forming two plateaus at turbine- 
house and boiler-house basement levels 


subject of the first contract on which work 
commenced in July, 1941. 

The main civil engineering contract was 
placed in- August, and excavation for the 
circulating water channels commenced at the 
end of that month. Preparations were made 
for turbine - house steel erection at the 
beginning of March, 1942, but owing to diffi. 
culties with delivery of certain rolled sections 
from England, it was not possible to com. 
mence actual steelwork erection until towards 
the end of April. The excellent progress 
made once erection started enabled an 80-ton 
Morris crane to be lifted and placed in 
position at the middle of June, by which 
time the turbo-alternator block was com. 
pleted. 

On the boiler-house side deliveries of 
bunker supporting steelwork commenced 
towards the end of November, 1941, but a 
serious start was not made on erection until 
a month later. As already mentioned, the 
key to this portion of the programme was 
the completion of the heavy retaining wall, 
finishing touches to which were completed 
in the middle of January, 1942. Although 
the essential portions of the work had been 
finished, it was not possible to give full 
weather protection when plant erection com- 
menced, and, in fact, the construction of the 
boiler-house roof proceeded simultaneously 
with the erection of the boilers underneath. 
This created difficulties for both sections of 
the work, but it is to the credit of the con- 
tractors concerned that these difficulties were 
successfully overcome. A_ considerable 
amount of overtime and week-end work was 
necessary, and on some sections night shifts 
were employed with special concessions from 
the harbour authorities with regard to 
lighting. 

The whole of the foundations are placed 
on firm brown boulder clay and the same 
material provided an effective seal for the 
cofferdams employed in the jetty construc- 
tion and circulating waterworks. These 
cofferdams were formed mainly of No. 3 
Larssen steel sheet piles, 50ft. long, and the 
bulk of the work in the lough, including 
piling, excavation, and concreting was, 
handled by two 10-ton, 120ft. jib, derrick 
cranes, erected on temporary timber-piled 
dolphins immediately inshore from the jetty 
head. 

The brick chimney, which has recently been 

completed, is 17ft. internal diameter and 
stands 250ft. high, measured from ground 
level. The thicker walls of the lower portions 
of the chimney are protected by an independ- 
ent fire-brick lining, the annular space 
between, the lining and the main shaft being 
ventilated from outside. At a height of 
160ft., the main wall thickness is stepped 
down to two and a half bricks, and at this 
point the lining is discontinued. The upper 
portion of the shaft for a height of 19ft. is 
formed of precast concrete blocks, incor- 
porating three projecting fin courses. The 
chimney base for a height of 20ft. above 
ground is of concrete, and the flues from the 
two boiler houses enter through openings in 
this base. The boiler flues have their floors 
7ft. below ground level, which is also base- 
ment floor level, and have concrete floors 
lined with fire-brick and brick walls lined 
with Fosalsil bricks. The flue roofs are of 
Fosalsil concrete reinforced with expanded 
metal and suspended from transverse steel 
beams. 
In order to economise to the utmost in 
labour and materials, the decoration and 
interior treatment of the buildings has been 
deferred until after the war. 


(To be continued) 
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Expanding Milling Spacers 





Tur expanding milling spacer, illustrated 
herewith, is @ new device recently introduced 
py Euco Tools, Ltd., 11, Bedford Square, 
London, W.C.1. The calibrated scale is claimed 
to represent a considerable advance on any 
device of like nature hitherto available. The 
usual type of adjustable spacer does not permit 
of finer variation than steps of 0-002in. The 
“Euco” spacer, however, is capable of even 
finer adjustment than its engraved scale 
suggests. The scale being comfortably open, 
with nearly tin. between markings, no difficulty 








EXPANDING MILLING SPACER 


should be experienced in achieving visual 
accuracy down to 0-00025in. Adjustment is 
effected by turning the outer sleeve—which 
moves telescopically on a fine thread—and can 
be carried out either on or off the arbour. When 
the desired setting is obtained it can be main- 
tained indefinitely by means of the setscrew, 
which locks the expanding device firmly in 
position. The spacers can be used either alone 
or in conjunction with ordinary spacers, depend- 
ing on the desired width. The present range 
embraces two sizes, one covering from jin. to 
fsin., and the other extending from in. to 
lin. Both models are supplied in various 
diameters to suit most arbours. 








Flameproof Switchgear for 
Coal-Drilling Machines 


THE importance of regular maintenance of 
flameproof electrical gear used underground 
cannot be overrated. Under present conditions, 
when the breakdown of a piece of apparatus 
may result in a serious reduction in coal output, 
it becomes a vital matter. It behoves manu- 
facturers, therefore, so to design their gear that 
maintenance underground, under difficult con- 
ditions, is simplified to the greatest extent 
possible. With this end in view, Siemens- 
Schuckert (Great Britain), Ltd., have developed 
a new drill panel of the draw-out type for 
electric coal drilling machines in which main- 
tenance is simplified to a high degree. 

The panel is provided with a front cover, 
which is supported on rollers and arranged to be 
withdrawn in carriage fashion. All the 
apparatus is mounted on the inside of the front 
cover of the panel and is fully exposed by the 
mere act of withdrawing the cover. Thus all 
parts are in the open and readily accessible, and 
adjustments can be made or contacts replaced 
without the necessity of removing any piece of 
gear. The connection between the fixed 


isolator switch in the upper bus-bar chamber 
and the movable apparatus on the front cover 
is made by means of an internal free plug 
socket. If a major repair becomes necessary, 
the complete cover can be removed and a spare 
cover, with the apparatus already mounted on 
it, put in its place. No electrical connections 
have to be taken off and remade and the panel 
itself remains in its place, connected to the 
supply. Thus the panel can be put into opera- 
tional order once again with little loss of time. 
An important feature of the equipment is the 





Magnesium Founding in 
Great Britain 


THE turn of the year marked the coming of 
age of the magnesium industry in Great 
Britain. In 1924, after two years of experi 
mental work on the “‘ Elektron ’’ (magnesium) 
alloys, then in an early stage of development, 
Sterling Metals, Ltd., entered into an agreement 
with F. A. Hughes and Co., Ltd., to undertake 

















method of bolting the front and the top covers. 
“Captive ”’ bolts are used, so that when loosened 
they are not removed entirely but remain in the 
bolt holes of the covers. Thus, the bolts cannot 
be laid aside, with the risk of becoming dirty or 
even lost. The loss of a bolt might be a serious 
matter, as these bolts are of special high-tensile 
steel, and there is a grave danger that a lost 
high-tensile bolt might be replaced by one made 
of ordinary mild steel. 

The electrical gear comprises the bus-bars 
and isolators in the top chamber and, in the 

















DRILL PANEL 


lower chamber, all mounted on the front cover ; 
the air-cooled transformer for the low-voltage 
supply, for which the portable drills are 
wound ; the pilot transformers and contactors 
for remote control of the drillg; the circuit 
breakers with overload, short circuit and earth 
leakage trips; the midget reversing switches 
to ensure correct drill rotation; -the spark 
suppressors for intrinsic safety of the pilot 
circuit ; and the plug sockets for the trailing 
cables. The panel is certified as flame proof 





under Certificate No. FLP 1799. 





DRAW -OuT DRILL PANEL FOR ELECTRIC COAL DRILLING MACHINES 


the practical development of the patented pro- 
cesses owned, by that company. The earlier 
years of the undertaking were characterised by 
the customary admixture of struggle, success, 
and disappointment inevitably encountered in 
the evolution of a new industry. The progress 
made, however, will be realised by the fact that 
in 1936 industry was absorbing castings in the 
new materials to an amount exceeding 400 tons 
per annum. 

The growth of the Sterling company’s output 
shows the part played in the war effort by the 
rapidly developing industry. Production rose 
from the 400 tons of 1936 to a figure well in 
excess of 3000 tons in 1944, and this figure 
excludes an annual production of some 7000 
tons of incendiary bombs. The magnitude of 
the effort involved is illustrated by the fact 
that, owing to the low specific gravity of the 
elektron alloys, 800 tons of metal produced 
2} million gravity die castings of various weights 
and types. The development of the magnesium 
industry is the more important from a national 
point of view in that the processes now used by 
the chief magnesium metal producers can be 
maintained on an economic basis entirely by 
British raw materials and power. It is claimed 
that magnesium is the only major constructional 
metal which, hdwever widely it is adopted, will 
always be completely independent of imported 
raw materials. Already British contributions 
to the interchange of foundry technique have 
offset some of our obligations under Lend-Lease. 








Braziz’s Ramway DEvELOPMENT.—The four- 
year plan for completing the first longitudinal 
railway link between Northern and Southern Brazil 
is making good progress, according to Engineering 
News-Record. The Central do Brasil Railway, 
which is in charge of construction on the 149-mile 
stretch between Montes Claros and Monte Azul, - 
already has trains in operation 38 miles north of 
Montes Claros in Burarama, and it is expected that 
service on the 45-mile section north of Burarama to 
the Janauba Station will begin shortly. The 
National Railway Department, which is in charge of 
rail construction on the 187-mile section between 
Contendas and Monte Azul, has trains in operation 
20 miles south of Contendas to Umburana, and 
hopes to establish @ service soon 8 miles further 
south to the Brumado Station. 
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Mobile Power Stations for 
U.S.S.R. 
No. I 


MositE power stations for operating on 
railway tracks have been supplied by the 
Metropolitan-Vickers Electrical Company, Ltd., 
to the Ministry of Supply for the U.S.S.R. to 
assist them in the immense tasks of reconstruc- 
tion. Many of these sets are already operating 
in Russia and many more are in assembly or in 

nsit. 
~~ the early days of the war, when the situa- 
tion deteriorated so far that there was a likeli- 
hood of considerable damage to this country’s 
power installations by enemy action, considera- 
tion was given to the design of temporary power 
sets of a transportable character for emergency 
operation of the more essential services when 
and where required. Designs were prepared for 
power units of this type mounted on road wagons 
and on barges. This country fortunately 
escaped the necessity of operating such equip- 
ment, but the deliberations on the subject were 
not wasted, since the devastation over large and 
important areas of the U.S.S.R. resulted in dire 
need for power to be immediately available for 
assisting reconstruction in the territcries as 
they became liberated. For these territories, 
however, the power houses had to be mounted 
on railway rolling stock, and so the designs were 
promptly reconsidered to meet that changed 
requirement. In order to cater for the varied 
conditions, both of fuel available and capacity 
required, it was finally decided to standardise 
on four classes of units :—(a) 1000-kW coal- 
fired, (b) 1000-kW oil-fired, (c) 2500-kW coal- 
fired, (d) 5000-kW oil-fired. 

A factor of some consequence was that com- 
ponents already developed would have to be 
incorporated, as time and other circumstances 
would not permit the development of new 
designs. These units, of course, were designed 
te conform with the track gauge and the gener- 
ous loading gauges of the Russian railway 
systems ; to adapt them to smaller gauges for 
use in other countries, appreciable modifica- 
tions would be required to the truck components 
and the boiler plant, and minor adjustments to 
the power truck. It was stipulated that the 
units should be completely self-contained, re- 
quiring only supplies of fuel and water on site. 

On each of the four classes there have been 
occasional variations in the distribution of the 
equipment on the trucks. For the most part, 
the train consists of a boiler truck, a power 
truck, and a standard wagon, to carry loose 
items and spares, but in some cases an extra 
truck has been added to carry a number of the 
auxiliaries. The accompanying illustrations 
therefore are to be regarded as typical and not 
applicable in every instance. Moreover, the 
trucks are shown mounted temporarily on 
bogies of British standard gauge for transport- 
ing the sets to the docks. In transit the train 
is hauled slowly by a locomotive, and at the 
site is shunted to a position near a water 
supply. On reaching its location, the steam 
and electric couplings between the trucks are 
completed and the necessary dispositions made 
for putting the set into commission. The 
design throughout has been guided by con- 
siderations of speedy starting up. 

Although the units have, of necessity, been 
designed with dimensional limitations, they 
operate with an efficiency comparable with that 
of permanent land stations of like capacity. In 
the case of the coal-fired units, moreover, fuels 
of low calorific value were to be allowed for. 
As a protective against weather, each truck is 
covered by a stout canvas shrouding mounted 
on tubular supports. 

Typical mobile power stations are illustrated 
in Figs. 1, 2, and 3. The first two show stations 
undergoing their running tests in the works yard 
and the other a set ready for shipment, but 
with the shrouding and its supports removed to 
facilitate photographing. The first of these 
illustrations is of a 2500-kW power unit con- 
nected to one 1000-kW coal-fired boiler unit 
for light running tests, but a 2500-kW station 
complete would require two such boiler trucks. 
Fig. 2 illustrates a 5000-kW oil-fired mobile 





power station, and Fig. 3 a 1006-kW oil-fired 
equipment. These illustrations give a broad 
idea of the type of construction adopted and 
the manner in which the various components 
are accommodated. As an indication of the 
size of a set, it may be mentioned that the 
5000-kW station in its three-truck arrangement 
has an overall length of 143ft. 5}in., excluding 
the standard wagon of loose items. The 2500- 
kW set, as already noted, requires two boiler 
trucks and occupies a length of 203ft. 10}in. 
Axle loading has been restricted to 18 tons. 
(To be continued) 








The English Electric Co., Ltd., 
and Aircraft Construction 


In his recent chairman’s speech of March Ist 
(see our Journal Note of March 9th), Sir George 
Nelson gave a good indication of the wide nature 
of the work undertaken by his company for the 
war effort. By invitation of the Ministry of 
Aircraft Production and the English Electric 
Company, Ltd., we recently inspected the 
Preston works, in which no less than 3000 
“Halifax ’’ bombers have been built. Shortly 
before the war the company,’being convinced 
that air strength must be the foundation of both 
our defence and our attack against the rising 
strength of Germany, informed the Govern- 
ment that it was prepared to lay aside its normal 
business in order to serve the more urgent need 
for aircraft. In 1938 a contract with the firm 
was placed by the Air Ministry for the con- 
struction of the twin-engined ‘“ Hampden ” 
bomber, in collaboration with Handley Page, 
Ltd. In discussions with Sir Frederick Handley 
Page it was made clear that his own firm’s large 
commitments did not enable him to spare. any 
of his own skilled staff of aircraft constructors, 
but every facility was given for the English 
Electric Company’s engineers to visit the 
Handley Page factories, so that they could 
learn the technique of bomber construction. A 
liaison officer was also allocated to co-ordinate 
activities. Another difficulty was the fact that 
practically all the sub-contractors engaged in 
aircraft work were then fully occupied and 
were unable to give the necessary help. In 


construction, the original works of Dick, Kerr 
and Co., at Preston was greatly increased and 
it now covers @ total area, including the final 
assembly and flight sheds, of nearly 2,000,000 


square feet. The new lay-out entailed the 
complete rearrangement of the existing build- 
ings, the design of new shops, and their equip- 
ment with the necessary wide range of special 
machine tools, the management of the factory 








UNDERCARRIAGE SECTION 


being drawn from the resources of the company. 
This task was accomplished entirely from the 
company’s own resources, only one man being 
loaned from the designing firm. 

The help received during the visits of English 
Electric engineers and staff to the works of 
Handley Page and Co., Ltd., enabled the 
Preston factory to produce the ‘“‘ Hampden ” 
bomber in fifteen months from the time work 





was started and the “ Halifax’ bomber in 





SPOT WELDING 


these circumstances the decision was made to 
build the complete airframe of the machine 
at the company’s Preston works, which was 
then engaged, in the making of railway rolling 
stock, road transport vehicles, and domestic 
electric equipment. The works was re-equipped 
for the building of the two-engined ‘‘ Hampden” 
bomber and the four-engined ‘‘ Halifax” 
bomber. 








In order to meet the eventual programme of 





eighteen months. During the recent visit of 
the American Air Mission high tribute was paid 
to the planning of the lay-out, the tooling of 
the product, and the production per man-hour 
in this Preston factory. Our inspection of the 
factory included visits to the main works, but 
time was not available to inspect the other 
factories in the Preston area, in which such 
operations as spar milling, coppersmiths’ work, 
special machining, bullet-proof petrol tank con- 
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struction, and similar processed work is carried 
out. 
We were shown the extensive and well-laid- 
out planning, jig, and tool designing, and rate- 
fixing departments, also the production control 
and the accounting sections of the factory. 
Adjacent to the tool room is the gauge testing 
shop. In the tool room and the other machine 
shops we noted the new neat arrangement of 
overhead bus-bars, from which the individual 
machines are fed with electric current, a type 
of equipment specially designed by the firm, 
which has been supplied to many war factories. 
In the machine shops stocks of finished work 
are not held on the machines, but are imme- 
diately removed to the stores, so that assembly 
work can proceed at the earliest possible 
moment. = 
As we described in two articles printed in 
our issues of April 24th and May Ist, 1942, the 
production of the ‘“ Halifax’’ four-engined 
bomber in the parent factory. The sequence 
of operations for the construction of the 
various components of the bomber includes, we 
may recall, the outer wing spar assembly and 
the centre section front spar assembly, the centre 
wing section, and the centre section of the air- 
craft with the fuselage centre and the under- 
carriage, the outer wing and tail unit, and the 
various parts of the fuselage and its floor com- 
ponents, with the nose and under belly. In 
general the same system has been adopted in 
the Preston factory, with, however, some 
modifications to meet the alterations in design 
in the later models of the bomber and the 
development of machining and assembly pro- 
cesses. For the making of the many parts for 
the stressed-skin construction, use is made of 
the light and handy form of movable head 
drilling machines and the routing machines 
built by Wadkin and Co., Ltd., of Leicester, and 
already described in THE ENGINEER. A new 
method of rapidly making the many small 
parts of complicated shape is the use of a 
modern 8000-ton rubber press, designed by 
John Shaw and Sons (Salford), Ltd. The press 
is entirely automatic in its action and is served 


Another of our engravings shows the Messier 
undercarriage with its massive magnesium box 
casting for a Dunlop balloon-tyred landing wheel, 
which, like the rear landing wheel, is retracted 
by Lockheed hydraulic controls, the same 
principle being used for the bomb doors. 
Another interesting section of the works was 
that where the nose of the bomber and the 
cockpit cover are made from ‘“‘ Perspex,” the 





the edge of the table. When in correct position 
the mould space is put under vacuum until a 
vacuum of 15in. to 20in. of mercury is reached, 
The warmed sheet gradually takes up the shape 
required, new material being drawn in so that 
the thickness remains constant. In three 
minutes the completed blister can be lifted out 
of the mould, as shown by our engraving. Aftep 
cooling, the rough top edge is trimmed straight 











** HALIFAX" 


clear plastic sheet, supplied by I.C.I. (Plastics), 
Ltd. These parts are pressed to shape and then 
finally polished, with inset panels of “ Triplex ” 
glass, where needed for optically correct vision. 
In one of our engravings we show a picture of the 
complete ‘‘ Perspex’”’ blister, known as the 
scanner, which is mounted on the underside of 
the bomber fuselage. This blister, which is too 
large to be made of single sheet, is formed from 





from both sides on sliding tables, on each of 





VACUUM MOULD FOR BLISTER 


four sheets jointed together. The large sheet 





which a number of components are grouped. 
In addition to riveting when employed for the 
joining together of the various assemblies, spot 
welding on the English Electric Company’s 
special system has been adapted. We show a 
group of these welding machines engaged on 
panel construction. Alongside the upper elec- 
trode are two illuminating lamps, which project 
an image on the work and enable the correct 
positioning of the welds to be quickly carried out. 








thus formed is then laid on a hot plate formed of 
a large metal table with heating elements 
embedded in it, following electric cooker 
practice. By covering with a felt blanket the 
sheet of “‘ Perspex” is raised to and main- 
tained at a temperature of 170 deg: Cent. for 
some time until it is quite soft and workable. 
It is then slid over the mould for the blister and 


CENTRE SECTION 


by means of a cutter revolved at a very high 
speed by a small compressed air-driven turbine 
working at a pressure of 90 lb. per square inch. 
After the final assembly of the main parts and 
their inspection they pass to the main assembly 
shops on the airfield some distance from 
Preston, special transport vehicles being 
employed for this work. In the main erecting 
shops there are two assembly lines and the work 
is, we noted, greatly assisted by good crane 
service. We show a centre section of one of the 
bombers on the assembly line. 

We have briefly indicated one branch of the 
firm’s wartime activities. Parallel to this work 
the firm has continued to make cooking equip- 
ment for works” canteens. In conclusion we 
may refer shortly to the work done at other 
factories. At Stafford, in addition to making 
‘“* Covenanter,” “Centaur,” and ‘“ Cromwell” 
tanks, the English Electric Company has manu- 
factured instruments for aircraft, service radio 
transformers, cathode ray ignition testers, 
electrical equipment for minesweepers, dynamo- 
meters for testing aero-engines, and electric 
propulsion and auxiliary equipments for sub- 
marines. The Rugby works has been engaged 
on the production of oil engines for naval ships 
of all kinds and for aerodrome use, and trans- 
portable power stations and oil-electric loco- 
motives, in addition to steam turbines for power 
stations and ship propulsion. The Bradford 
works has been employed in making oil-electric 
generating plants for ships and “ degaussing ” 
sets for combating magnetic mines, high- 
frequency alternators used in destroying 
acoustic mines, naval range-finders, fire direction 
and control equipment, and other material for 
naval and aircraft work, and also electric mining 
locomotives for Russia. As a measure of this 
work it is stated that the value of the products 
was some £60,000,000 above the normal turn- 
over of the company’s established business, 
and the combined floor area of the four main 
works has increased from a pre-war figure of 
some 1,700,000 square feet to the present figure 
of 3,360,000 square feet. Some 25,000 people 
are now employed, and the company hopes to 
employ a large proportion of these employees 
after the war. With regard to future aircraft 
construction, it is announced by the board that 
this field is to be once more established as part 
of the regular activity of the firm. It has 
engaged Mr. Edward Petter, formerly of West- 


land Aircraft, Ltd., as its designer and chief 


engineer, and he is now engaged in building up 





the outside edges are clamped down with the 
series of wooden bare which engage in clips at 





the best possible force to deal with future 
aircraft designs. 
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Markets, Notes and News 


The prices. quoted herein relate to bulk quantities. 


Taxation and Trade 


Speaking at the annual general meeting 
of Maple and Co., Ltd., on March 28th, the president, 
Mr. C. Clare Regnart, referred to the question of 
double taxation, a matter which, he said, was giving 

ve concern to many business men whose com- 

jes had interests abroad. In view of the urgent 
necessity for this country to maintain its exports 
and foreign trade, and to conserve what remained 
of its foreign investments, this was a matter. which 
demanded the serious-and urgent attention of the 
Government. He felt that trading concerns with 
interests in foreign countries were certainly entitled 
to better treatment than they were at present 
receiving. So far, Mr. Regnart continued, the atti- 
tude of the British Government was that if any 
Government had to give way, it must be the foreign 
Government. The United States Government, on 
the other hand, had realised that the present 

ition was most unfair-to the trader, and had 
given its own people such relief that the British 
trader was at a distinct disadvantage in competing 
for export business. In spite of this, British 
exporters were being constantly urged by the 
Government to seek fresh markets abroad. Mr. 
Regnart, continuing, said that he did not question 
the necessity of some control being essential until 
supply overtook demand, but, in his judgment, it 
was imperative that restrictions and controls should 
be withdrawn at the earliest possible moment and 
free play be given to designers of the trade carried 
on by the firm, even if cubic timber content had 
still to be controlled. Otherwise, he failed to see 
how the firm would be able to employ, on their 
return, the very large number of its workpeople at 
present serving in the Forces. 


The Pig Iron Market 


In recent weeks no new features have 
become evident in the pig iron market. The demand 
for most grades of pig iron remains brisk, and so far 
there is not much improvement with regard to the 
supply position. There is some hope that the trade 
agreement recently concluded with Sweden may 
result in quantities of high-grade ore being shipped 
to this country. The hematite situation has altered 
very little, although it, is believed that slightly 
increased quantities are now being released. The 
present output of high-phosphorus pig iron is only 
just sufficient to meet existing requirements, and 
producers hold very small stocks. Supplies of low- 
phosphorus and refined pig iron appear to be rather 
better. Generally, however, current allocations are 
on a scale which meets the needs of the foundries 
and no serious shortages appear to have developed. 
The light castings foundries are well occupied, 
although a further extension of their activity seems 
rather unlikely at present, owing to the amount of 
labour available to them, and also to the stringency 
of high-phosphorus pig iron supplies. The general 
engineering and jobbing foundries have capacity 
for more work than they are at present receiving, 
although in some instances they are fairly well 
employed on the production of certain castings 
needed for Government purposes. Foundries 
attached to heavy electrical engineering firms and 
machine tool makers are fairly busy, but the textile 
industry has not, so far, made any noteworthy 
increase in its demand for pig iron. Business in the 
market for ferro-alloys has been quieter during the 
past week or two. Fresh buying has been on rather 
a restricted scale, although it is anticipated that 
more interest will shortly be taken in covering the 
requirements of the new period. No changes have 
been reported in the prices for ferro-alloys. 


Scotland and the North 


In recent weeks the Scottish iron and steel 
industry has experienced some difficulty regarding 
its fuel supplies. With the end of the Scottish coal 
strike, however, the position is now improving, and 
more regular conditions may be noted. The new 
period has opened without any marked changes 
becoming evident in the iron and steel trades, 
although in some departments business appears to 
be on slightly improved lines. In general, the 
demand for iron and steel has declined as the war 
in Europe has progressed, and the industry now 
looks forward to a resumption of production for 
civilian purposes, and to a further development of 
export trade. Government contracts are, in many 
cases, now reaching completion, and at présent 
there is no big volume of business coming foward to 
replace them. The demand for steel plates is a 
little better, although the lack of merchant ship- 
building specifications prevents any great expansion 
of activity in the plate mills, Fair quantities of 
plates are taken up regularly by locomotive builders 








Export quotations are f.o.b. steamer 


and other users. In the sheet departments a high 
rate of employment continues. Mills producing 
black sheets of light gauges have very full order 
books, and are fully committed for the whole of 
the current period and beyond. A large proportion 
of the present output is required for hutments and 
for the container industry, and good quantities are 
also taken up by the makers of power plant. The 
demand for galvanised sheets is brisk, but the 
shortage of labour in the galvanising departments 
makes it difficult for orders to be completed quickly. 
In the re-rolling mills conditions are less active. 
The request for light sections and bars has declined 
over the last few months, and many re-rollers are 
now completing existing contracts, without much 
indication of an increased demand for their products 
at present. Their supplies of billets are being well 
maintained. Mills engaged in the production of 
permament way material for the railways are busy, 
and there is also a considerable amount of work 
provided by the demand of the collieries for light 
rails, steel props and arches. The Scottish tube 
works are another branch of the steel industry 
which is at present well employed. The Lancashire 
iron and steelworks continue to be steadily engaged. 
Some of the consuming industries are well placed 
with work, and their requirements will provide iron 
and steel producers with a fair amount of business 
during this period. There is a good local demand for 
semi-finished steel products and considerable quan- 
tities of blooms, billets, and wire rods are passing 
regularly into consumption. Some of the plate 
mills show more activity and good tonnages of 
heavy plates are being taken up by locomotive 
builders and boilermakers. The demand for plates 
of lighter gauges is moderate and there is also keen 
request for sheets. Business in special alloy steels 
is on fairly good lines, and black bars for bright 
drawing continue to find a regular outlet. Some 
good transactions in colliery equipment may be 
noted. The North-West Coast steelworks are very 
busy and there is every indication of their activity 
being maintained for some time to come. 


The North-East Coast and Yorkshire 


Outputs of the North-East Coast iron and 
steelworks continue at a moderate level, and several 
departments have begun the new period with a 
good volume of business in hand. War contracts 
still provide the major portion of the work now being 
carried out, although, of course, Government,.needs 
for some iron and steel products are considerably 
less than they were some months ago. The industry 
generally looks forward to making a start upon the 
resumption of civilian business, and upon recon- 
struction programmes which have already been 
planned. With regard to current activity, pro- 
ducers of heavy steel plates and sections are not 
very busy. The amount of material taken up by 
the shipbuilding industry has not increased, and 
erders for plates are therefore not extensive. The 
re-rolling mills keep up a good rate of employment, 
as they still have a number of contracts to complete. 
New business is coming forward less readily, but to 
fulfil their existing obligations large quantities of 
semis are required by the re-rollers. Prime billets, 
blooms, and slabs are in active demand, and there 
is a readiness to take quantities of defective matérial 
in order to eke out the present supplies of primes. 
The sheet mills are very fully engaged and the 
volume of business in hand will, in some instances, 
extend into the next period. There is not much 
increase in the quantities of sheets available for 
galvanising, and the galvanising departments are 
still rather restricted by reason of the shortage of 
labour. The demand for galvanised sheets, however, 
is keen. Railway material of various descriptions 
continues to provide a good deal of business, and 
colliery steel is in regular request. In the York- 
shire iron and steel industry. conditions are 
moderately good, without any outstanding develop- 
ment having taken place. Over the last few 
months there has been a reduction in the quantities 
of steel needed for purposes directly associated with 
the war effort, and the volume of new business is 
not exceptional. Here again, the industry awaits 
the opportunity to turn over more of its capacity to 
meet civilian needs and to bnild up export business. 


|The basic steel makers are fairly active, although 


the pressure on them has eased during recent 
months. Producers of acid-carbon steel find steady 
employment. The market for alloy steels shows 
little change, most of the business being in the less 
expensive varieties consumed by general engineering 
concerns. There is a good demand for steel for 
permanent way purposes and the wagon building 
and repairing firms are also well occupied. The 
cutlery industry in the Sheffield area is becoming 
rather more active, and there is a consequent 
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improvement in the amount gf stainless and other 
steels taken up by it. 


The Midlands and South Wales 


A steady rate of employment prevails 
throughout the Midlands iron and steel industries, 
though in some departments pressure has declined 
during the last few months as contracts have been 
completed. Most of the current output is devoted 
to Government requirements of various kinds, but 
there is not now, of course, the same urgency of 
demand as there was in earlier periods of the war. 
In the steelworks the sheet departments are very 
busy. They have a large volume of orders for black 
and galvanised sheets and are fully committed for 
the present period. The re-rolling mills continue to 
be well employed, although new business is not 
reaching them so rapidly as it was a few months ago. 
Their present activity is provided by existing con- 
tracts which are being worked off, and good quan- 
tities of semis are still called for. The heavy steel 
departments are not very well placed with orders, 
and at present there appears to be little likelihood 
of an increased call upon them until such time as 
reconstruction work at home and abroad can be 
undertaken. Transactions in heavy plates are very 
moderate. There is, however, a good deal of activity 
in the mills producing steel wanted for colliery 
maintenance work. Business in special steels is not 
very brisk, although motor-car and aircraft factories 
take up fairly good quantities. In the finished iron 
industry of the Midlands business is at a moderately 
good level. Best-grade bars have a fair demand and 
bars of Nos. 3 and 4 quality are in regular request. 
The South Wales iron and steel industry is well 
occupied, the principal business coming from the 
keen demand for semi-finished steel products. The 
re-rolling mills have a considerable amount of work 
in hand, and call for big tonnages of soft and other 
steel billets. Business in medium and light plates 
and sections is fairly good, but so far there is not 
much improvement in the demand for heavier 
plates. Locomotive and wagon building firms take 
up appreciable tonnages of plates, but the require- 
ments of shipbuilders remain on rather a reduced 
scale. The general demand for black sheets of light 
gauges is in evidence in South Wales, and the sheet 
mills are fully committed for the present period. 
The market for tinplates and substitutes has shown 
rather more activity during the past week or so, and 
sales have exceeded a week’s production in wartime, 
despite the fact that makers have for the most part 
disposed of their outputs for the present period. It 
is anticipated that buying for Period III will soon 
become active. Export business in tinplates remains 
rather quiet. 


Tron and Steel Scrap 


The demand for good-quality iron and 
steel scrap remains keen in most districts, and active 
trading conditions are to be seen in the scrap 
markets. Owing to the Easter holiday period busi- 
ness in some places became quieter, but generally 
there has now been a resumption of interest, and 
deliveries of most descriptions of scrap are taking 
place on a good scale. Big tonnages of mild steel 
scrap are required, and all available supplies in 
furnace or foundry sizes are quickly absorbed. 
There is regular inquiry for bundled steel scrap and 
hydraulically compressed steel shearings, and 
merchants have little difficulty in disposing of 
present supplies. Recent transactions in mild steel 
turnings have been on a smaller scale, but the good 
heavy and chipped grades are in fair request and 
are taken ‘up fairly readily. Short heavy steel 
scrap, for electric furnace and cupola uses, attracts 
good business at present, and buyers have also 
shown some eagerness for quantities of high-speed 
steel scrap. In the past few weeks the demand for 
mixed wrought iron and steel scrap for basic steel. 
furnaces has become more insistent, and good- 
quality heavy material of this description has a 
ready sale. Lighter grades of mixed wrought scrap 
are not so much in request, however, and relatively 
small quantities are taken up. There is a moderate 
cali for compressed basic bundles and the presses 
are well occupied. Some stringency may be seen in 
the present supplies of heavy cast iron scrap. The 
demand for this description, in large pieces and 
furnace sizes, continues to be brisk, and consumers 
in most districts would take up larger tonnages if 
they were available. Supplies of good-quality 
heavy cast iron machinery scrap in cupola sizes are 
also rather restricted, and for this grade the request 
is keen. There is a steady business transacted in 
cast iron borings. Only small quantities of light 
cast iron scrap are available, with the result that 
little business is being done in this description. 
Heavy wrought iron scrap, sheared or unsheared. 
commands a ready sale. 
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Notes and 





Miscellanea 


NEw Buses.—The Ministry of War Transport 
anticipates that if the war follows a favourable 
course, the following makes of public service vehicles 
may be available in small numbers towards the end 
of the year :—Albion, A.E.C., Maudslay, Leyland. 
These will be in addition to the following makes now 
available, namely, Bedford, Bristol, Crossley, 
Daimler, Guy. 


MACHINERY, PLANT, AND APPLIANCES ORDERS.— 
The Machinery Licences Division of the Board of 
Trade has now been merged with the Industries 
and Manufactures (Engineering) Department. In 
future all applications for licences to supply con- 
trolled goods under the Machinery, Plant, and 
Appliances Orders, and all related correspondence, 
should be addressed to the Assistant Secretary, 
Industries and Manufactures (Engineering) Depart- 
ment, Board of Trade; Millbank, London, S.W.1. 


Tue Late Mr. THomas McGiru.—We regret to 
learn of the death of Mr. Thomas McGill, of Hale, 
Cheshire, a director of Edward Wood and Co., Ltd., 
which occurred suddenly while on holiday at Ayr 
on March 31st. Mr. McGill had a lifelong association 
with the structural engineering trade and served his 
apprenticeship as a draughtsman with A. and J. 
Main and Co., Ltd., Glasgow, from 1898 to 1904. 
He spent a further six years gaining engineering 
experience with several well-known Clydeside 
structural firms, after which he joined the staff of 
Edward Wood and Co., Ltd., in Manchester. During 
a period of thirty- four years he occupied various 
positions of responsibility and in 1932 was elected 
to the board of directors. As technical director to 
the company he was responsible for many important 
contracts. He was a full member of the Institution 
of Mechanical Engineers and of the Institution of 
Structural Engineers and for many years was a 
Lecturer in Structural Engineering at the Man- 
chester College of Technology evening classes. 


Personal and Business 


Mr. A. C. YEATES has been appointed a director 
of Crossley Premier Engines, Ltd. 


Mr. J. H. DunBaR has been appointed consulting 
engineer to the Sudan Government. 


Mr. J. E. Baccuitey has been appointed chief 
engineer of the North British Locomotive Company, 
Ltd. 


Mr. H. M. SuTHERLAND has been appointed a 
director of Davy and United Engineering Company, 
Ltd. 

Mr. H. PurstovE Barker has been appointed 
deputy managing director of Parkinson and 
Cowan, Ltd. 


THe MrnisTER OF Suppty has appointed Mr. H. N. 
Butler to be Director of Supplies (Special) in place 
of the late Mr. R. R. Wilkins. 


Mr. F. R. Topprne has been appointed works 
manager of the engineering department of William 
Denny and Brothers, Ltd., Dumbarton. 


J. B. Corrie anv Co., Ltd., have changed their 
address to 19, Victoria Street, London, S.W.1. 
(Telephone, Abbey 6644; telegrams, “ Correlate, 
London.”’) 


CHAPMAN AND Hosss have reopened their offices 
at 109, Kingsway, W.C.2, as London representatives 
of William Jessop and Sons, Ltd., and J. J. Saville 
and Co., Ltd 


Mr. C. Eric Stewart, A.M.I.E.E., of Johnson 
and Phillips, Ltd., Charlton, left this country 
recently to take up duties with the company’s 
branch at Bombay. 


TuE following elections to Fellowship of the Royal 
Society have been announced :—Mr. W. S. Farren, 
Director of the Royal Aircraft Establishment, Farn- 
borough ; Professor V. C. Illing, Professor of Oil 
Technology, Imperial College of Science and Tech- 
nology ; and Mr. B. N. Wallis, chief of research and 
development, Vickers-Armstrongs, Ltd. 


HEENAN AND FROUDE, Ltd., have acquired the 
controlling interest in Industrial Waste Eliminators, 
Ltd., of London and Baldock, a firm which has for 
many years conducted a highly specialised business 
in machinery and equipment for complete slaughter- 
ing, dressing, and processing equipment for abattoirs, 
meat packing houses, bacon factories, sausage and 
provision works. The operations of Industrial 
Waste Eliminators, Ltd., will continue under the 
existing management and staff with Mr. Jean 
Schmidt (managing director) and the board will be 


Memoranda 


Good, and Mr. W. O. J. Urry, appointed by Heenan 
and Froude, Ltd. Heenan and Froude have also 
acquired for cash the business of the New Destructor 
Company, Ltd., of Pershore, an old-established firm 
interested in the refuse disposal business. 


Davip Brown anv Sons (HUDDERSFIELD), Ltd., 
have acquired the business of the Coventry Gear 
Cutting Company, of Brooklyn Road, Coventry, 
which was formerly carried on by Mr. F. G. Wells. 
The business will now be managed by Mr. H. H. 
Hargreaves, who has, for some years, beon manager 
of the Keighley Gear Company, which is also in the 
David Brown group. Mr. Wells is continuing his 
association in a consultative and advisory capacity. 


Mr. 8S. J. Harvey, formerly Controller of Jigs’ 
Tools and Gauges, Machine Tool Control, Ministry 
of Supply, has been appointed Technical Controller 
of the Machine Tool Control. He will be responsible 
to the Director-General of Machine Tools for all the 
technical espects of the work of the Machine Tool 
Control and will be concerned with technical matters 
relating to all types of machine tools, jigs, tools, and 
gauges as well as the other industrial plant and 
equipment for which M.T.C. is the production 
authority. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d-c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








British Association for Commercial and Industrial 
Education 
Wednesday, April 18th.— Lonpon Group: The Waldorf 
Hotel, Aldwych, W.C.2. ‘The Retraining of the 
Disabled Ex-Service Man,” E. Watson Smyth and 
G. Mavor. 2.30 p.m. 


Electrical Association for Women 
Thursday, April 19th.—Institution of Electrical Engi- 
neers, Savoy Place, Victoria Embankment, W.C.2. 
Annual general meeting. 2 p.m. 


Farmers’ Club 

Monday, April 16thRoyal Empire Society, Craven 
Street, W.C.2. ‘‘ Present and Future Aspects of 
Electricity in Agriculture,’ H. W. Grimmitt. 
2.30 p.m. 

Illuminating Engineering Society 

Wednesday, April 18th.—E.L.M.A. Lighting Service 
Bureau, 2, Savoy Hill, W.C.2. Pig for Dis- 
charge Lamps,” R. Maxted and: J.N. Hull. 5.30 p.m, 


Institute of British Foundrymen 

Saturday, April 14th.—MippLesBrovucH BRancH: 
Imperial Hotel, Darlington. ‘‘ The Side Feeding of 
Steel Castings,” B. Gray. 2.45 p.m.—WaLES AND 
MonmovutsH Brancu: Engineers’ Institute, Cardiff. 
“Phosphor - Bronze Worm Wheel Blanks,” A. 
Hopwood. 3 p.m.—West Ripine Brancn: Tech- 
nical College, Bradford. Open discussion. 6.30 p.m. 
Monday, April 16th.—SHEFFIELD Brancu: Royal Vic- 
toria Hotel, Sheffield. ‘‘ Mechanical Handling in 
Foundries,” J. W. Gardom. 7 p.m. 


Institution of Automobile Engineers 

Sunday, April 15th.— LONDON GrapvuaTEs: 12, Hobact 
Place, 8.W.1. ‘‘ Methods of Cleaning Metals,” J. G. 
Frostick. 3 p.m 

Tuesday, April lth. —Coventry Brancu: Technical 
Col lege, Coventry. ‘‘Combustion and Combustion 
Chamber Design,’ M. Taylor. 7 p.m. 

Saturday, April 21st.—Bristot Brancu : The Merchant 
Venturers’ Technical College, Unity Street, Bristol. 
Brains Trust. 2.30 p.m.—MANCHESTER BRANCH : 
Engineers’ Club, Albert Square, Manchester. Annual 
general meeting. “Progress in Motor-Cycle 
Engines, with Some Notes on Combustion,” J. Craig. 
2.30 p.m. 


Iastitution of Chemical Engineers 


Street, W.C.2. Annual meeting. 11 a.m. 

i Institution of Civil Engineers 

er April 17th.—Great George Street, Westminster, 
1. “‘The Design of Small Bridges for Modern 

ent ” J. E. Jones. 5.30 p.m. 

Wednesday, April 25th—N.W. Assoc.: The Engineers’ 

Club, Albert Square, Manchester. 

meeting. 6.15 p.m. 


Institution of Electrical Engineers 
Monday, April 16th—Lonpon SrupeEntTs: 
Place, Victoria Embankment, W.C.2. ‘* The Lumen 
Method of Illumination Calculation,’ G. S. H. 
Mogford. 7 p.m. 
Tuesday, April 17th—Ravio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘“‘ Design of Broad- 
cast and Television Receivers for the Post-War 


To-day, April 13th—Connaught Rooms, Great Queen | Saturday, April 21st.—London 


* trical aeniane Meter,” L. Hartshorn and W, W ilson, 
5.30 p 
Monday, vont 23rd, —Savoy Place, Victoria Embank. 
ment, W.C.2, “ Electrical Aids to Public Speaking,” 
P. G, A. H. Voigt. 5.30 p.m.—MeErsEy Centre: 
Royal Institution, Colquitt Street, Liverpool, 
** Speed Control of D.C, Motors, with the Grid- Con. 
trolled Mercury Are Rectifier,” A. R. Davies; 
‘Some Notes on Coal Mining,” E, W. Ashby ; and 
“Costing, of Engineering Work,” D, J. Pearce 
5.30 p.m. A 
Institution of Engineers-in-Charge 
Saturday, April 14th.—St. Bride Institute, Bride Lane, 
Fleet Street, E. C. 4. ‘Sewage Disposal for Small 
Establishments,” M. A. Kershaw. 2.30 p.m. 


Institution of Mechanical Engineers 
To-day, April 13th.—Scorrisu GRADUATES : 
Technical College, Glasgow. * Oscillations i in Mech. 
anical and Electrical Systems,” J. Willis. 7.30 p.m, 
Monday, April 16th.—Scottisu Brancu: Royal Tech. 
nical College, Glasgow. ‘‘ Oscillations in Mechanica} 
and Electrical Systems,”’ J. Willis. 7.15 p.m. 


Royal 


Thursday, April 19th.—N.W. Brancu : , The Engineers’ 
Club, Albert Square, Manchester. ‘‘ Quality Press. 
ings Using a Rubber Die,” J. Turnbull. 6.45 p.m.— 
Mrpianp Brancu : James Watt Memorial Institute, 
Great Charles Street, Birmingham. ‘‘ The Training 
of Foremen,” F. J. Burns Morton. 6 p.m. 


Friday, April 20th. —Storey’s Gate, Westminster, S.W. 1. 
“The Value of Heat, with Special ee to the 

Heat Pump,” Dr. Oscar Faber. 5.30 

Saturday, April 21st.—SouTHERN BRANCH : mKimbell’s 
Restaurant, Osborne Road, Southsea. “* Expanded 
Tube Joints in Boiler Drums,” W. B. Shannon, C. W, 
Pratt, T. B. Webb, and W. B. Carlson. 2 p.m.— 
Yorxsuire BRANCH : & ollege of Technology, (ook- 
ridge Street, Leeds. ‘‘The Application of Electric 
Heat in Engineering Practice,” J. T. Copeland. 
2.30 p.m 

Monday, April 23rd.—MIDLAND GRADUATES: The Tech- 
nical College, Coventry. ‘* Plastics—Some Properties 
and Applications,” Mr. Jarman. 6.45 p.m. 

Institution of Naval Architects 

Tuesday, Wednesday, and Thursday, April 17th, 18th, 
and 19th.—Inst. of Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. Spring Meetings. 
Tuesday, 10.30 p.m.; Wednesday and Thursday, 
2.30 p.m. For programme see page 242. 


Institution of Production Engineers 
To-day, April 13th.—Lonpon Section : Inst. of Mecha- 
nical Engineers. Storey’s Gate, Westminster, S.W.1. 
“Negative Rake Milling,” H. Eckersley. 6.30 p.m. 

Institution of Sanitary Engineers 
To-day, April 13th.—Caxton Hall, Caxton Street, West- 
minster, 8.W.1. ‘Some Aspects Concerning the 
Sewerage of Rural Areas,’” N. Campbell Little. 
5.30 p.m. 

Junior Institution of Engineers 

To-day, April 13th.—39, Victoria Street, 8S.W.1. ‘Steel 
and the Engineer,” A. Roebuck. 6.30 p.m. 
Friday, April 20th.—39, Victoria Street, 8.W.1. Informal 
meeting. Question and Discussion Night. 6.30 p.m. 

Keighley Association of Engineers 
Friday, April 20th. —Devonshire Buildings, Devonshire 
Street, Keighley. ‘Recent Developments in 
Powder Metallurgy,” Dr. Rowell. 7.30 p.m. 

Newcomen Society 
Wednesday, April 18th.—Science Museum, South Ken- 
sington, S.W.7. ‘‘ History of Photogrammetry,” 
A. Van Anrooy. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, April 20th.—Mining Institute, Newcastle- -upon- 
Tyne. “Ship Structural Members: Part III,” 

Cc. ‘s. Lillicrap and C. J. G. Jensen. 6 p.m. 
North of England Institute of Mining and Mechanical 
Engineers 
Saturday, April 14th.—Neville Hall, Westgate Road, 
Newcastle-on-Tyne. ‘‘ Outbursts of Gas from the 
Floor of Coal Seams, Part II,’ R. Williams, W. 
Jeffery, and A. Taylor. 2.30 p.m. 


Royal Society of Arts 
Wednesday, April 18th.—John Adam Street, Adelphi, 

W.C.2. ‘*The Work of the ‘Department of Scien- 
tific and Industrial Research,” Sir Edward Appleton. 
1.45 p.m. 

Rugby Engineering Society 

Wednesday, April 18th.—Demonstration Room, the 
Rugby Gas Company, Church Street, Rugby. 
“Tube Tunnelling in the London Clay, Bae” Me 
Maryin. 7.30 p.m. 


Society of Instrument Technology 

School of Tropica 
Medicine, Keppel Street, W.C.1 ** Electrical 
Tachometers,”” E. B. Moss; “ Electrical Non- 
Destructive Testing of Materials,” G. R. Polgreen 
and G. M. Tomlin; and “The Determination of 
Steam Wetness,” G. K. Burkitt. 2.30 p.m. 


Stephenson Locomotive Society 


Annual general | Saturday, April 14th.—Central Methodist Hall, Ridley 


Place, Newcastle-upon-Tyne. “North British 
Locomotive Classes at Grouping 1923,” J. T. 
Rutherford. 2.30 


p.m. 
Savoy Saturday, April 2\st. —L.M.S. Offices, 302, Buchanan 


Street, Glasgow. ‘The Young Valve Gear,” D. 


Newlands. 3 p.m. 

Women’s Engineering Society 
Wednesday, April’ 18th.—Engineers’: Club, Albert 
Square, Manchester. ‘Electricity in Mining,” 








joined by Mr. W. M. Ratcliffe (chairman), Mr. W. M. 


Market,” L. H. Bedford. 5.30 p.m. 


H. Watson Jones. 6.30 p.m. 





Me 
wa 
Fu 
In 


m« 
fie 
wa 


Le 


na 
pr 
In 
ha 
m 
to 
th 
th 
of 


an 
of 


th 
co 
an 
ha 


no 
tre 
Wwe 


ist 
Al 
ne 
tin 
du 


of 
to 
nc 
m 











Aprit 20, 1945 








THE ENGINEER 








A Seven-Day Journal 


A Plan for Coal 


Ir will be recalled that in January last a 
report was issued, entitled ‘*A Plan for Coal,” 
by Mr. Robert Foot, Chairman of the Mining 
Association of Great Britain. This report—see 
Tur ENGINEER of January 26th, 1945—dealt, 
amongst other matters, with the establishment 
of a Central Coal Board. On Tuesday, April 
17th, Mr. Foot issued some new proposals, 
which are contained in “‘ Supplement to a Plan 
for Coal.” In introducing these proposals, Mr. 
Foot says that since the issue of the original 
report he has had the opportunity of attending 
meetings of each district throughout the 
country. These meetings have provided the 
fullest opportunity for discussion, and the 
industry has, to the extent of over 95 per cent. 
of the coal output of the country, given its 
approval to the principles and structure recom- 
mended in his proposals, and assured him of its 
support in making them effective in the first 
instance and thereafter ensuring their mainten- 
ance. The new proposals, set out in the Supple- 
ment, are that there shall be an electoral body, 
representative of every coalfield, for the pur- 
pose of appointing the members of the Central 
Board, other than the chairman, and in certain 
circumstances there shall be provision for 
appeal by individual colliery undertakings 
against decisions by the Central Board. It is 
further proposed that an Arbitral Tribunal shall 
be established by Parliament, to. which con- 
sumers could have recourse if aggrieved by pro- 
visions of a selling scheme or action taken under 
a selling scheme; workers could appeal in 
matters not falling within the jurisdiction of 
the existing conciliation machinery culminat- 
ing in the Porter Tribunal ; the Coal Commis- 
sion could refer allegations that coal was not 
being mined with due regard to conservation 
in the national interest ; and the Minister of 
Fuel and Power could refer for investigation 
and report any matter in which the Central 
Board appeared to be failing in its responsi- 
bilities. 

Institution of Naval Architects 

A LUNCHEON in connection with the Spring 
Meetings of the Institution of Naval Architects 
was held in the Connaught Rooms, London, on 
Tuesday, April 17th. The President of the 
Institution, Admiral of the Fleet Lord Chat- 
field, was in the chair, and, a large company of 
members and guests was present. Lord Chat- 
field proposed the toast of ‘* Our Guests,” which 

was acknowledged by the Lord Mayor of 
London, Sir Frank Alexander, who said that as 
a shipowner he had always been interested in 
naval architecture. He was sure that the 
progress of, and services rendered by, the 
Institution, together with the knowledge that 
had been acquired since it came into being, were 
most valuable. He also took the opportunity 
to express the gratitude of all to the “men of 
the sea ” for what they had accomplished during 
the years of war. The toast of “* The Institution 
of Naval Architects”? was proposed by the 
First Lord of the Admiralty, Mr. A. V. Alex- 
ander, who, after reference to the early history 
of the Institution, spoke of experiences of recent 
years. He said that when in 1940 this country 
thought it was to be invaded all minds were 
concentrated on one purpose—self-preservation 
and destruction of the enemy. Our exertions 
had been exceeded by none, and we might now 
venture to say that without them victory could 
not have been brought within our reach. The 
tremendous efforts: of the United Kingdom in 
war pointed to valuable lessons for peace. 
There was no place for complacent conservat- 
ism on the part of employers or employees, Mr. 
Alexander continued, and new machines and 
new techniques must be approached objec- 
tively according as to whether or not they pro- 
duced the ultimate productive effort involved. 
Drive and vision were essential. We had a body 
of experience and skilled workmanship equal 
to none, but it would mean nothing if we were 
not to the forefront in research and develop- 


mounted should have added a great deal to the 
vast knowledge of ship designing and ship- 
building possessed by this country. If we 
approached, the problems of peace with the 
same enterprise he did not doubt that we should 
remain the foremost shipbuilders in the world. 
In that enterprise, Mr. Alexander said that he 
felt confident that, as in the past, the Institu- 
tion would play a most important part. Sir 
Harold Yarrow (Vice-President) spoke in 
acknowledgment of the toast. 


The Institution of Chemical Engineers 


THE annual general meeting of the Institu- 
tion of Chemical Engineers was held at the 
Connaught Rooms, London, on Friday, April 
13th, with Mr. F. A. Greene, the President, in 
the chair. The annual report of the Council 
showed a satisfactory financial position, and 
noted that the Education Committee had com- 
pleted its work on the drafting of an under- 
graduate course in chemical engineering, which 
had been published under the title of “A 
Scheme for a Degree Course in Chemical Engi- 
neering.” Special mentior was also made in 
the report of the formation of the North- 
Western Section. Mr. Hugh Griffiths was 
elected President, and Dr. C. J. T. Cronshaw, 
Sir Alfred Egerton, Mr. 8. Robson, and Mr. 
D. F. Sandys Wunsch were elected Vice-Pre- 
sidents. Following the presentation of medals 
for 1944, Mr. Greene delivered his Presidential 
Address, in which he described and illustrated 
by lantern slides the manner in which the 
disused workings of a mine had been converted 
into an underground munitions factory. The 
workings covered an area of some 80 acres, 
divided, into a number of sections with com- 
municating tunnels. Mr. Greene mentioned 
several details concerning the equipment of 
this factory, pointing out that it contained all 
the essential features. services, and amenities 
of a first-class modern surface building: At the 
conclusion of the Presidential Address, a 
luncheon, which was well attended by members 
and guests, took place. Mr. Greene presided 
over this function and responded to the toast 
of “The Institution of Chemical Engineers,” 
which was proposed by Sir Charles Bruce- 
Gardner, Chief Executive for Industrial Recon- 
version, Board of Trade. Mr. J. McKillop, 
Chairman of the North-Western Branch, also 
spoke. After the luncheon a paper on the 
“ Siting and Lay-Out of Industrial Works ” was 
presented by H. W. Cremer and R. L. Fitt. 


The Future of British Shipping 
In a speech given by Mr. I. C. Geddes, the 
retiring Chairman of the General Council of 
British Shipping, at the annual meeting on 
Thursday, April 19th, reference was made to 
the provisions. of the new Income Tax Bill. 
That Bill, he said, as far as shipping was con- 
cerned, gave the industry certain benefits, 
whilst, on the other hand, it took from it 
advantages previously enjoyed which had been 
of great assistance in financing the expansion 
of its business. Until the American and other 
Governments determined their policy with 
regard to ships already built, and the building 
potential which now existed, there was little 
firm ground for shipowners to build upon. The 
finance of replacement was a very complex 
problem, and one on which there might well be 
a divergence of view. In some cases, Mr. 
Geddes went on to say, replacement might take 
the form of securing the same capacity by 
reducing the number of ships and increasing 
their speed. In other cases this might not be 
possible. Whichever method was adopted, 
the answer must rest on the assumption that 
the shipyards would progressively recover their 
efficiency, and from that would come an ease- 
ment in building costs. If building prices con- 
tinued substantially to increase, the situation 
would, of course, be radically altered. With 
regard to the replacement of old ships which 
had survived the war, one part of the problem 
was to make the ships pay. If that was done 


ing, both nationally and internationally, was 
necessary, but at the best it looked like an 
over-tonnaged market, and that with the high 
price of ships called for greater organisation. 
As to civil aviation, the arrangements made 
seemed to meet the varying needs of the case, 
but the tramp owners had been left out of the 
picture. He expressed the hope that a way 
would be found to harness their energies. 


Aluminium Development Association 


AT the end of last week an announcement was 
made concerning the formation of the Alumi- 
nium Development Association by the leading 
British elements in the aluminium alloy 
production and fabricating industry. The 
announcement states that the formation of 
this Association is timed to throw the full weight 
of the industry into the problems which must 
arise in transition from war to peace. During 
the war, vast expansion and great improve- 
ments in technique have taken place, but 
almost the whole of this effort has been directed 
towards the production of aluminium alloys for 
aircraft. The main objective of the Association 
is to develop new and, extended uses for alumi- 
nium alloys by initiating or assisting in the 
production of prototypes, encouraging research 
of all kinds, and. by propaganda to inform the 
public of the many uses to which this versatile 
metal should be put. Membership is open to 
users of aluminium, who should apply to the 
Association’s offices at 63, Temple Row, Bir- 
mingham. Those familiar with the work of the 
Wrought Light Alloys Development Associa- 
tion will note with satisfaction that this Asso- 
ciation, which has already done a great deal of 
useful work, will be absorbed at a later date 
within the more comprehensive body. For the 
greater convenience of those making use of the 
facilities to be offered, it is intended to open 
offices in London as soon as possible. The 
members of the first Council of the Aluminium 
Development Association are the Hon. Geoffrey 
Cunliffe, President; Mr. Horace W. Clarke, 
Vice-President ; Mr. D. Cannon Brookes, Mr. 
W. C. Devereux, Mr. H. E. Jackson, Mr. E. 
Player, Mr. Austyn Reynolds, and Mr. G. A. 
Woodruffe. 


Society of Motor Manufacturers and 
Traders 

In his address reviewing the work of the 
Society of Motor Manufacturers and Traders 
during his term of office, Mr. C. B. Nixon, the 
retiring President, referred to the position of 
the British motor industry in the matter of 
supplies of material, especially steel, of which, 
he said, it would annually require a minimum 
of 550,000 tons, and possibly treble that quan- 
tity. The difficulties of the steel industry were 
well known, and temporarily allowances must 
be made. They must, however, be overcome, 
and, that quickly. If it were still considered 
essential to the national effort to utilise ineffi- 
cient plants they should be subsidised directly 
by the Government and not by means of a levy 
on the sale price of the more efficient producers. 
It was apparently accepted here, said Mr. 
Nixon, that 2 tons of coal must be consumed in 
order to produce 1 ton of steel. From descrip- 
tions of foreign plants which he had read, 
however, it seemed that by the aid of modern 
technique 30 cwt. of coal were sufficient. He 
thought it would probably be better for a new 
start to be made rather than to patch up exist- 
ing outworn plants, even though the cost of 
such an integrated plant might be prohibitive 
immediately. So far as other materials required 
for car production were concerned, satisfactory 
prospects existed in regard to light alloys and 
glass ; rubber, however, was proving difficult. 
On the subject of cartels, Mr. Nixon stated that 
motor manufacturers being  individualists, 
believed in free enterprise and efficiency: bred 
of competition. They had no price agreements, 
and they failed to understand why their 
suppliers should not be imbued with a like 
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Central Valley Project 


No. I1I—(Continued from page 287, April 13th} 


CONSTRUCTION OF SHasTA DAM 


HE Shasta dam has been built on the 
“block system ”’ of concrete placing. The 
blocks or columns are 50ft. by 50ft. in hori- 
zontal cross section, and during the period of 
construction they were generally spaced 
about 50ft. apart. Each block was poured 
in 5ft. lifts, with each lift made up of four 
successively placed 15in. courses. As the 
work proceeded the intermediate 50ft. space 
between the blocks was closed by another 
column of blocks that left a narrow space 
between adjacent faces that later were to be 
filled with grout to bind the blocks together. 
In this way provision was made for the con- 
traction of the blocks during their cooling 
following the increased temperature of 
hydration. The concrete for the Shasta dam 
was placed when it had an average tempera- 
ture of 70 deg. Fah., and shortly afterwards, 
owing to the heat of hydration of the cement 
while setting, tthe temperature rose to 
105 deg. Fah. Its final temperature will 
become about 55 deg. Fah. The longi- 
tudinal joints were staggered where they 
cross transverse joints, and they were pro- 
vided with horizontal keyways, while the 
transverse joints were given continuous 
vertical keyways. Each contraction joint 
carried metal ceiling strips that span the 
joint near the faces of the dam and near the 
foundation contact, likewise at a number of 
intermediate locations, thus subdividing the 
entire joint system into zones. An arrange- 
ment of metal piping and outlet boxes, 
embedded in the mass concrete, formed the 
grouting system by which neat cement grout 
was pumped under suitable pressure into the 
various zones of the body of the dam after 
volume change in the concrete columns pro- 
duced maximum opening of the joints. 
To accelerate the cooling of the concrete 





river water was circulated through approxi- 
mately 9,000,000 linear feet of lin. outside 
diameter metal tubing, which was laid on 
top of succeeding 5ft. lifts and placed so as 








of 800ft. and spaced with intervals about 5ft 
apart horizontally throughout the major 
part of the dam. In this manner temperature 
was lowered in stages throughout the cop. 
struction period to a temperature that would 
otherwise be reached eventually unaided 
but very slowly. Such surfaces as would be 
permanently exposed to the atmosphere 
were cooled to 60 deg. Fah.—the mean annua] 
temperature of the air at the dam site jg 








CONCRETE PLACING 


to extend from face to face of the damjabout 61-4deg. Fah. The lower part of the 


BY BLOCK SYSTEM 


and to cross longitudinal joints but seldom|dam, where exposed to cold reservoir water, 


transverse jomts. The piping was arranged | was artificially cooled to 48 deg. Fah. during 
in coils having an average developed length | the construction of the dam, but the cooling 
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system of the concrete was not extended to 
the relatively thin section of the dam near 
its top. 

AGGREGATES CONVEYOR 


The building of the Shasta dam called for 
10,400,000 tons of sand and grawel for aggre- 
gates, and the way in which essential material 
was moved 94 miles from its source onward 
to the dam site was unusual because of the 





SPILLWAY SECTION NEARING COMPLETION 


length of the belt conveyor employed for that 
purpose. The loading end of the belt con- 
veyor was in the vicinity of the town of 
Redding, and the discharge end was at 
Coram, close to the dam. The belt conveyor 
began operating on May 6th, 1940, and for 
fully two years thereafter it operated success- 








AGGREGATES CONVEYOR 


fully in transporting aggregates at the rate 
of an average of 1000 tons an hour, working 
in two shifts daily usually, but on a few occa- 
sions three shifts per diem. In this manner 
current requirements of aggregates were 
taken care of and ample reserves at the 
storage bins at Coram were accumulated to 


the dam. The belt conveyor was found 
to be the only practicable means of main- 
taining a steady flow of aggregates from the 
only available deposits near Redding to the 
storage bins about 3500ft. downstream from 
the dam. The conveyor was made up of 
twenty-six sections or “ flights,” intercon- 
necting, and each flight was similar. The 
belting for each flight had a width of 36in., 











meet the concluding concrete operations on 





and the individual flights ranged from 850ft. 








to 3400ft. in length. With the exception of 
the final flight at the delivery end of the con- 
veyor, which was driven by a 75 H.P. motor, 
each of the other flights was operated by a 
200 H.P. motor. On flights No. 23 to No. 26 
inclusive, which traversed down gradients 
as steep as 25 per cent., the motors installed 
were of a regenerative type. Each flight 


transferred its load through a 10ft. chute to 
the receiving flight ahead. The conveyor 
obtained operating current from a 60,000- 
volt power line that paralleled the route, and 
the power line connected with two trans- 
former stations along the line. There was a 
water pumping system that extended from 
each end of the installation to the mid- 
length of the belt conveyor. The upstream 
terminal of the conveyor at Coram was 
adjacent to another belt conveyor of fourteen 
flights that carried the aggregates to the 
storage pile of Pacific Constructors, Inc., the 
builders of the dam, who thus moved the 
aggregates slightly more than a mile to the 
concrete mixing plant close to the dam. The 
total length of both conveyor systems from 
Redding to the dam was 10-8 miles. The 
belt conveyor system was designed, con- 
structed, and operated by the Columbia Con- 
struction Company, Inc. Tramp iron was 
effectually dealt with by installing a magnetic 
detector, which automatically brought about 
stoppage of the belt whenever a piece of iron 
or steel arrived to affect that apparatus. At 
transfer points other automatic apparatus 
stopped the belt when an overload developed 
in the transfer chute. Under each transfer 
chute there were placed two rows of troughing 
rollers to absorb impact, and these special 
features consisted in the case of each roller 
of twelve wheels with pneumatic tyres. The 
belt conveyor was not covered, and when 
exposed to any rain the downhill belts were 
likely to slip on the tail pulleys and “run 
away.” Conversely, on uphill flights the 
belts would slip on the wet drive pulleys so 
as to allow rock to jam the chute at the pre- 
ceding transfer point. However, the diffi- 
culty was successfully overcome by attaching 
lagging, with a roughened surface, to the dry 
pulleys, which met all requirements even 
during the hardest rains. Oilers continually 
patrolled the line to oil the motors and other 
mechanisms, and also to report the need of 
repairs immediately. This was made possible 
by a telephone installed at each transfer 
station. The belt conveyor moved at the 
rate of 550ft. a minute, and material loaded 
on to the belt at Redding reached the dis- 
charge end of the line 1 h. 44 min. later. 


(To be continued) 











Institution of Naval Architects 


PRESIDENTIAL ADDRESS BY ADMIRAL OF THE FLEET LORD CHATFIELD 


N my address at our.annual meeting last 

year I mentioned the task that had been 
achieved by those engaged in the design, 
construction, and repair of ships in raising 
the strength of our Navy and Mercantile 
Marine to the degree requisite for the safety 
of our country and maintaining the Fleet at 
full efficiency. On this occasion I shall not 
attempt to make any such general review. 
We have been told of the launch of our most 
powerful battleship, H.M.S. ‘“ Vanguard,” 
and of the commissioning of our most modern 
aircraft carrier, H.M.S. “ Implacable.” We 
may rest assured that corresponding progress 
has been made with other types of warships, 
such as cruisers, submarines, and destroyers. 
I will leave to Sir Amos Ayre to give us 
to-day all information that security con- 
ditions permit, on the progress of merchant 
shipbuilding during the war. I shall therefore 
confine myself to making a few remarks on 
smaller craft and auxiliary vessels, the import- 
ance of which no one familiar with naval 
matters underrates. 
Small craft are quickly designed and built. 








Early lessons learnt in wartime can be 
embodied in subsequent types, and the craft 
can therefore be maintained as nearly as 
possible up to date. Lack of experience in 
peace is therefore no great obstacle to the 
production in wartime of efficient designs of 
great novelty and interest. Many of these 
craft came prominently to public notice last 
June, when the invasion of France was 
successfully accomplished. Their function 
was to land troops and their equipment on a 
beach in face of enemy resistance. The First 
Lord has told us that no fewer than sixty 
different types of landing ships and craft 
to the number of some 4000 in all have been 
built or converted since the war began and 
used on D-day. Of these types, one of the 
most useful and novel was the tank-landing 
craft. These vessels, resembling in form a 
small floating dock, have been found indis- 
pensable for transporting tanks and other 
heavy material and landing them with ease 
on a beach. Their good water-tight sub- 
division has enabled them to withstand severe 
damage and remain serviceable ; some, after 
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being cut in two, have continued to float. 
This excellent quality has also led to their 
adaptation to other purposes, and they have 
been converted as floating repair ships and 
to act as armed support vessels for the pro- 
tection of other landing craft. Tank-landing 
craft have been built mainly by structural 
engineers who fabricated them inland, trans- 
ported them piecemeal to erecting yards at 
the water site, where they were assembled, 
launched, and completed. Smaller steel 
craft, suitable for conveying and landing 
lighter loads, have also been completely built 
and engined at the works of railway com- 
panies and other inland engineers, who had 
never built a boat before. These craft were 
then conveyed by lorry or canal to their 
destination. Wood launches have also been 
built in large numbers, many by joinery firms 
inland, for conveying and landing troops or 
for acting as armed escorts at landings 
I have mentioned that most of the landing 
craft have been built away from shipyards, 
utilisng the minimum of skilled shipyard 
labour. In this connection I must also allude 
to the conversion of nearly 1000 Thames 
dumb barges to a variety of purposes in con- 
nection with the maintenance of troops 
landed in an enemy country. These barges 
have been engined and rendered seaworthy, 
provided with simple accommodation, and 
adapted for carrying vehicles, oil or water, for 
effecting emergency repairs and for cooking 
and supplying meals for large numbers of 
men.. The conversion was undertaken 
entirely at small yards accustomed only to 
the simplest type of work. 

Somewhat larger vessels that have been 
produced in great number are corvettes and 
frigates. Their simplified construction has 
enabled them to be built in the smaller 
mercantile shipyards. Together with sloops, 
they have proved invaluable for the protec- 
tion of convoys against submarine attack. 

Other interesting types of small craft, 
many hundreds of which have been built, are 
the coastal craft, including motor torpedo 
boats, motor gun boats, motor minesweepers, 
and motor launches. They are used for 
attacking enemy coastal traffic, for defence 
against E-boats, and attack from the air, for 
rescue of aircraft crews in distress, and for 
minelaying in coastal waters. They are sea- 
worthy under moderate weather conditions, 
and the fastest types have attained speeds 
exceeding 40 knots. I can name only a few 
of the remaining types of smaller auxiliary 
ships, such as minesweepers, salvage ships, 
minelayers, water, ammunition and store 
carriers, accommodation ships, repair ships, 
tugs (including rescue tugs of high power), 
tenders of all descriptions, and many con- 
verted ships intended for the transport of men 
and military equipment. 

The movement of the Fleet to the Far East 
has led to the adoption of measures to 
mitigate the trying conditions in ships on 
tropical stations. A large number of ships, 
including the smallest craft used, are being 
fitted with improved ventilation, and air- 
conditioning is being: installed in the more 
important units, to a greater or less degree. 
‘The utmost care is being taken to improve 
the living conditions in naval ships. Special 
amenity ships to be stationed in tropical 
waters are also being equipped with means for 
providing entertainment, comfort, and rest 
for the personnel of the Fleet. Their installa- 
tion is of the most modern description, and 
includes theatres, places of refreshment, and 
such items as portable swimming baths. 


Breweries installed in the ships supply beer] of the landings in Normandy. It points, I 
think, to the probability of our finding 


for consumption on board. 


The European War is now showing signs of | unexplored avenues of research which in the 
an early finish, and the war in the Far East, 


testing not only new forms of ships, but 


future may be as epoch-marking as those 


gressing satisfactorily. A few words there- 
fore on what lies ahead after peace is restored 
may not be out of place. 
Everything points to a post-war era of 
unprecedented activity throughout the world 
for many years to come. 
The colossal scale of this war’s destruction 
presents a problem so large that it might well 
daunt all but the stout-hearted. But we 
must face up to this formidable task with 
resolution and a determination, not only to 
make good the ravages of war, but to prepare 
a better and a safer world for those who come 
after us. 
In this, as in earlier wars, advances have 
been made which can be put to profitable use 
when peace returns, granted goodwill and 
co-operation between nations. We have seen 
signs of improvements due to technical 
progress—agriculture, industry, health, and 
sanitation, have all benefited by the scien- 
tific attention and immense national expendi- 
ture which have been bestowed on them in 
war. Wartime needs have once again speeded 
up the coming of peacetime requirements. 
It is with the provision of sea transport 
that our Institution is primarily concerned, 
and now is our opportunity for applying our 
knowledge and experience to the improve- 
ment of ships so as once more to play a lead- 
ing part in providing for the seaborne traffic 
of the post-war world. 
We had enjoyed for so long a paramount 
position in world shipbuilding that it was 
perhaps natural for traditional methods of 
manufacture to be regarded as sufficiently 
reliable to keep us in the van of progress. 
The feeling once was that, whatever diffi- 
culties lay ahead would be overcome, as in 
the past, by the national habit of meeting 
troubles as they come rather than by planning 
ahead for eventualities that might never 
arise. We know, of course, that valuable 
research has been made in this country for 
many years past, as is evidenced in the wealth 
of results recorded in our “ Transactions.”’ 
The achievements of William Froude and 
Charles Parsons—to name only two of our 
most distinguished pioneers—have borne 
practical results of far-reaching importance. 
We were, I believe, the first to establish a 
Government research department (D.S.I.R.) 
in 1916, but since then the Governments of 
other countries have devoted larger sums and 
more attention to researches of this nature, 
and it is now recognised here also that the 
steady pursuit of improvement through 
research must be supported on a far more 
generous scale than in the past. 
The recent changes in the administration 
of the William Froude Tank under the 
National Physical Laboratory have come 
about through a recognition of the wider field} 
that should be covered if the problems of 
ships and their operation are to be investi- 
gated on a scale commensurate with their 
importance to the welfare of our country. 
A wider representation of interests on the 
Advisory Committee, together with more 
ample financial support, should be con- 
ducive to a gréater extension of useful 
activity. We are familiar with the long series 
of researches on hull forms and propeller 
design which have occupied the Tank staff 
for many years under Dr. Baker’s able direc- 
tion ; but it would, I think, have surprised 
the F roudes, father and son, had they known 
of the great and unexpected uses to which 
the Tank has been put during the war in 


many of the devices which led to the success 





marked by brilliant victories at sea, is pro- 


which we have seen in our own times. 


———= 


The late Sir Charles Parsons, whose genius 
in developing an entirely new type of marine 
engine and overcoming in turn all the earlier 
obstacles as they arose, when presiding at a 
meeting of the British Association many 
years ago, urged that the ‘leading nations 
should combine to defray the cost of a very 
deep shaft reaching beyond the limits of the 
deepest mines, as he felt confident that new 
minerals and raw materials would be found 
in the earth’s crust which might be of primary 
value to industry. Sir Charles was a man 
whose wide vision and successful solution of 
intricate engineering problems were such as to 
command respect, and it would not surprise 
one if some day this forecast of his were to 
take shape. That is only one example of 
research—-a somewhat hazardous one, if you 
like—which may claim attention one day. 
We may be sure that the new Shipbuild- 
ing Research Association which was ably 
described in Mr. Wilfrid Ayre’s paper last 
year will prove of the greatest value to the 
industry, and that its research board under 
Sir Maurice Denny will work in close and 
friendly co-operation with the William 
Froude Tank. 

We need have little fear, I think, that from 
the practical side our shipyard and engincer- 
ing workers will be unable to keep abreast of 
other countries in healthy competition for 
export markets. The work done during this 
war not only in new construction, but in suc- 
cessfully repairing innumerable war casualties 
(both naval and mercantile), many of them 
most intricate jobs, should be a proof of this, 
and our record of new construction is also one 
that the country may well be proud of. While 
we lost many good potential young craftsmen 
during the pre-war years of retrenchment, 
that situation has been remedied and the 
openings in shipbuilding and marine engi- 
neering should now be sufficient to attract 
suitable candidates from schools, colleges, and 
universities. The attractions of new indus- 
tries—aviation, film, wireless—must not 
blind us to the needs of transport at sea or 
those of the Royal Navy. 

Closely allied to research, and of equal, if 
not greater, fundamental importance is the 
educational side of training for industry. 
The Government’s recent legislation on this 
subject is of primary importance. It should 
in time greatly broaden the field of selection 
of candidates for future key positions in all 
industries. While it may be open, to question 
how far the age limit of compulsory schooling 
should be carried, there is no doubt that the 
extension of scholarship facilities for all who 
can show promise and ability to profit by 
higher education should be encouraged. We 
should be glad to see more entries and keener 
competition for our own scholarships in naval 
architecture, but while the quantitative 
results may have been disappointing, there is 
no question as to the importance of such 
scholarships in helping to attract to the 
industry the most promising candidates from 
our secondary schools. 

The welfare of British merchant seamen is 
a subject that has at last aroused the heart 
of the nation, for it realises, perhaps more 
than ever before, how much the nation relies 
on our seamen’s gallantry and endurance. 
It would be an intrusion into the political and 
economic sphere to discuss the pros and cons 
of schemes of welfare and I do not propose 
to do so, but I may perhaps be permitted to 
say that whatever steps can be taken to 
increase the safety, comfort, and welfare of 
our seamen will certainly meet with a ready 

response and the fullest co-operation from all 

those who have to do with the design and con- 

struction of ships and their accommodation. 

If we are to repay our debt to those men who 





have kept open the lifelines of our sea com- 
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munications and maintained the vital supplies 
to our fighting forces for ‘nearly six years, we 
must endeavour to do all in our power to 
make sea life more endurable in the future 
than in the past. Let our gratitude take the 
form of raising the standard of life at sea, 
and thereby attracting to that seVice an 
even better class of recruit by the prospect of 
better living conditions. 

The nation is determined that better 
housing and living conditions are needed on 
land ; is it once again to be only on land that 
such steps are taken? It is a national duty 
to see that our sailors are treated no less well 
in the matter of accommodation and 
amenities so far as these are attainable in 
ships at sea. 

We are to have a paper on this subject by 
a member who can speak with authority, and 
who, in @ book ‘“‘ Half-Mast,’” has already 
called national attention to the problems of 
our shipping. I hope his paper will attract 
attention and by useful discussion lead to 
further advance in this direction. Much 
must depend on international action if the 
standard of life and security of our seamen 
is to be effected without handicapping our 
shipowners unfairly. The recent meeting of 
the International Maritime Council should 
be of assistance in this important aspect of 
the matter. 

Turning for a moment to our relations with 
our principal partner in sea warfare, nothing 
has been more striking in this war than the 
example of what can be achieved by close 
comradeship between the British Empire and 
the United States, on land, at sea, and in the 
air. We must do everything possible to 
maintain this broad comradeship in future 
peace problems. That a healthy rivalry, for 
example, should exist between us in the 
domain of sea transport is only to be 
expected, but underlying this rivalry must 
be the respect and regard for each other and a 
realisation that we must solve our problems 
in the world’s highest interest. 

One of our distinguished members—of some 
years’ standing—well known to many of you, 
Vice-Admiral Emery 8S. Land, Chairman of 
the U.S. Maritime Commission, has publicly 
expressed the hope that mutual understand- 
ing of our respective needs will prevent 
disastrous rivalry, and that the harmony 
which has marked the progress of the Allies 
in wartime will continue to govern post-war 
plans. Let us most warmly endorse such 
sentiments. 

The same applies to the newest form of 
transport. Civil aviation is going to be a 
serious rival to sea passenger and mail traffic 
and shipping companies have taken wise 
action in realising that civil aviation is a 
proper extension of their own services to 
transport. It will affect to some extent the 
design of passenger ships. That sea transport 
will always endure is undoubted, but the 
extent to which it will be undermined by air 
transport is uncertain, and it is essential then 
that shipping should join in this new enter- 
prise, rather than stand aside and endeavour 
merely to compete with it. It is their right 
and this has been recognised by the 
Government. 

In conclusion, I will refer very briefly to 
the influence air development will have on 
sea problems. How it will affect naval archi- 
tecture and ship construction is of absorbing 
interest. Only those who have fought in this 
war can correctly appreciate that, and they 
will not be free to tell us for a year or two. 

That the three elements, land, sea and air, 
will always continue to give their special 
basic advantages is undoubted, both as 
regards transport and fighting ships. That 
value hds to be brought into combination 


standpoint of rivalry. The immense possi- 
bility of such combination is being shown 
to-day in the Pacific. 

Command of the seas by sea-air com- 
bination is the future problem that faces us 
as a Commonwealth and Empire dependent 
on the sea. The harnessing of sea-based 
aircraft to naval needs is the big problem for 





naval architects ; what can be gained over 
the seas by air. mastery can only be held by 
the sailor in his ships. On the effectiveness 
of our solution of this problem depends, in 
my judgment, the survival of our national 
and economic system. I believe this war has 
proved that the conquest of the air has 
increased the value of the British Navy. 








INSPECTION DEPARTMENT 


A STEB heat treatment the castings, 
L together with those not subject to heat 
treatment, pass into the inspection depart- 
ment where all the castings are given a very 
rigid and thorough inspection for both 
dimensional and material defects. 

It is noticeable that really adequate 
provision has been made for this important 
function, special consideravion having again 
been given to the provision of optimum 
working conditions, particularly as regards 
lighting. All the inspection benches (see 
Fig. 18) are provided with fluorescent tubular 





Magnesium Foundry 


No. IV—(Continued from page 289, April 13th) 


performing important duties in airframes. 
Such parts are referred to as Class I and 
Class II castings, and are defined by A.I.D. 
inspection instructions. The application of 
X-rays in a modern foundry will not, how- 
ever, be confined to parts, the examination of 
which is obligatory upon the founder. A 
large number of aero-engine and other cast- 
ings which are ordinarily exempt from such 
inspection are, nowadays, required to be 
produced to high and uniform standards of 
quality. X-ray methods of examination are 
widely and profitably applied to such parts 
for the development of foundry technique 
and for the control of production. In view 





FIG. 18-INSPECTION DEPARTMENT 


lamps, which supplement the general over- 
head lighting, and tend to reduce possible 
eye strain and fatigue on the part of the 
viewers, which may arise from the continuous 
scrutiny of castings for minor defects. Most 
of the viewers, we noted, are girls, 

After visual inspection a large proportion 
of the castings handled are then sent forward 
for radiological examination. 


THE X-RAY DEPARTMENT 


Up to the present time the magnesium 
alloy foundries described above have been 
employed almost exclusively in making 
castings for use in aircraft production. A 
large proportion of the total production has, 
on this account, been of “ X-ray quality ” 
castings. It may be observed here that X-ray 
inspection is a design requirement, applied 





rather than be looked at from the narrower 





as a matter of routine, to all stressed castings 


of the wide use made of X-ray methods of 
inspection, it became necessary in planning 
an increased casting production to cater for 
the handling of the extra X-ray work 
involved. 

The first floor of the two-storey building 
at the eastern end of the foundries was there- 
fore allotted to X-ray inspection, the total - 
floor area being approximately 9000 square 
feet. 

The plant available for the non-destructive 
testing of castings comprises seven X-ray 
units—with space available for a. further 
three, if required—a 250-mgm. radium source, 
and a model 2 “‘ Gloerack ” fluorescent crack 
detector. For the fracture testing of light 
alloy and other castings, two hydraulic 
presses of 150 and 200 tons capacity are pro- 
vided. These latter, together with the 
radium, are housed in the basement of the 
building. 
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The X-ray equipment comprises, as has 
been stated, seven units, made up as follows : 


Two 200 KV, units } Suitable for both 
One 150 KV, unit | screening and 
One 140 KV, unit radiography. 
Three 100 KV, units Suitable for radio- 

graphy only. 

They are housed in separate cubicles, 

arranged side by side along the inner wall of 

the department, as shown in the plan, Fig. 1, 

page 245 ante. The four X-ray units with the 

higher KV, ratings are housed in Jarge rooms, 
size 17ft. Gin. by 14ft., to enable large cast- 
ings to be comfortably handled during radio- 
graphy and screening. The sets used solely 
for radiography are accommodated in smaller 
cubicles, each 10ft. by 10ft. All rooms are 
14ft. high. For the protection of the operat- 
ing personnel, and to prevent the uninten- 
tional exposure of photographic film to 
X-radiation, it is necessary that all walls and 
floors of the cubicles shall be rendered sub- 
stantially opaque to X-rays. In the present 
building this is achieved by the use of 
barytes (barium sulphate). The majority 
of the partition walls are constructed from 
Philips “ Philitex”’ building slabs—barium 





FIG. 19—-FLUOROSCOPIC EXAMINATION 


concrete slabs which give a protection equi- 
valent to that of 2-7 mm. lead with 200 KV, 
radiation. This method of construction, 
besides being effective from the point of view 
of protection, gives walls showing a neat 
appearance and it is also economical in floor 
space, the walls being only 3in. thick. When 
the opacity of ordinary walls and floors 
needs to be increased, the barytes can be 
applied in the form of a plaster or admixed 
with concrete. Labyrinth entrances are 
provided to all screening rooms and direct 
personal contact with all set operators for 
purposes of supervision is possible without 
entering the X-ray rooms. The use of heavy 
lead-covered doors has been avoided as far 
as possible. Such doors are only being pro- 
vided to the screening rooms in which bulky 
castings and apparatus need to be handled. 
The ventilation of all the X-ray cubicles has 
been carefully considered, particular atten- 
tion being devoted to the screening rooms. 
A great deal of screening or fluoroscopy has 
to be carried out in the department, and 
much thought has been directed over a period 
of years to making safe this potentially dan- 
gerous duty. To this end screening cabinets 
and remote-controlled manipulative devices, 
adaptable to the examination of many types 


ventilation. 


the works. Typical examples are shown in 
Figs. 19 and 20. Itis not proposed to describe 
this equipment—details of it have already 
been given elsewhere, in ‘‘ Metal Industry.” 
It may be observed, however, that one of 
these devices, namely, compressed air- 
operated tongs, has enabled the screening of 
large numbers of castings of awkward shape 
to be greatly expedited. 

Two dark rooms with a centrally disposed 











FiG. 20—-FLUOROSCOPIC EXAMINATION 


film-drying room are situated facing the sets 
employed solely for radiography. These 
house specially built processing units holding 
developing, rinsing, fixing, and washing 
tanks of 10, 20, and 40 gallons capacity 
respectively. Labyrinth entrances are pro- 
vided to each dark room in order to permit 


work of the department is controlled. Cag. 
ings awaiting radiography are “ made up ” op 
trolleys at a central point and wheeled to 
the set operator who is carrying out the 
work. In this way radiography can proceed 
without interruption, many valuable get. 
hours being saved thereby. The remainder 
of the space is devoted to the storage of the 
castings between operations and to the inter. 
pretation of the results. This latter work jg 
in the hands of the skilled interpreter stag 
which works in close touch with the foundry 
personnel. 

The gamma-ray work is conducted, as 

has been previously stated, in the basement 
of the building. The method is very valuable 
for the examination of heavy metal parts, 
and finds its main application in the inspec. 
tion of brass and bronze castings. The 
technique for the examination of castings by 
gamma rays is very simple, even with parts 
of intricate design. The equipment consists 
of nothing more than a positioning device 
for the radium capsule and means of handling 
it in safety, with tables and other supports 
for the cassettes and castings during expo. 
sure. 
The X-ray method of inspection is not 
especially well suited to the detection of 
cracks, particularly where these are very 
fine. . The fluorescent method of crack deteo- 
tion fills this shortcoming of the X-ray 
method, and the “ Glocrack ’’ detector has 
become an indispensable piece of equipment 
in the non-destructive testing of light alloy 
parts. An efficient ventilating system is pro- 
vided for removing the vapours which arise 
from the working solutions. Fig. 22 gives 
a view of the “ Glocrack ’’ equipment. 


MECHANICAL AND CHEMICAL TEST 
LABORATORIES 


Quite apart from the necessity of comply- 
ing with the various physical and chemical 





free entry at all times and to assist good 


Separate light-tight service 
hatches for the interchange of unexposed and 
exposed films between the X-ray sets and 
the dark rooms are provided. 

Centrally placed offices house the sets of 
radiographic technique cards and other 





of castings, have been designed and made in 





records, and it is from these offices that the 


requirements governing the alloys being pro- 





FiG. 21—CHEMICAL LABORATORY 


duced, the necessity for close and accurate 


laboratory control, if castings are to be con 
sistently produced to a high standard of 
quality and dimensional accuracy, is now 
universally recognised. J. Stone and Co. 
was one of the first firms to realise this neces- 
sity and it has had an exceptionally well- 
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equipped metallurgical laboratory for many 
years. Naturally, adequate provision to deal 
with this important aspect of production was 
made in the new magnesium sand foundry. 

The mechanical test house is situated in a 
wing of the X-ray block. The equipment 
includes a Small piece lathe for the rapid 
machining of tensile test bars, a Macklow- 
Smith tensile testing machine fitted with an 
automatic device for applying the load, and 
a Vickers hardness testing machine. 

The chemical laboratory is housed in a 
separate building, and not only accommo- 
dates the chemical laboratory proper (see 
Fig. 21), which is exceptionally well laid out 





FiG. 22—'* GLOCRACK"’ DETECTOR 


and equipped with facilities for about twenty 
chemists, who are employed full time on 
routine analysis and research, but also accom- 
modates a wide range of interesting apparatus 
and appliances used in connection with the 
company’s business. Apart from analytical 
balance rooms and an electrolitic analysis 
section, we noted that the laboratory houses 
a Hilger medium spectrograph, a micro- 
photometer, a Judd Lewis comparator, and 
an Oxford Orsat gas analysis apparatus. 








ExHIBITION oF SurRFACE Finisu.—Gaston E. 
Marbaix, Ltd., 22, Carlisle Place, London, 8.W.1, 
are arranging an exhibition of surface finish to be 
held at their Manchester office, 5, Gore Street, 
Piccadilly, Manchester. It will be on similar lines 
to the exhibits they displayed at the Conference on 
Surface Finish, held recently at the Institution of 
Mechanical Engineers. Exhibits of the means of 
production, and sample parts produced on such 
machines, will be shown ; also the means of measur- 
ing the quality of the surface finish obtained. 
Admission will be by ticket on May Ist, or May 2nd. 
Application for tickets should be made to the com- 
pany’s London office. 

A Tati Caimney.—A contract has been awarded 
to P. C. Richardson and Co. (Middlesbrough), Ltd., 
to supply all materials and erect another chimney 
for the City of Birmingham electric supply depart- 
ment, at the Hams Hall power station. This 
chimney will rise 400ft. above ground level, and 
have an internal diameter at the top of 22ft. The 
firm erected a similar chimney in 1940-42, and the 
new one will be a duplicate in every respect. The 
two chimneys will stand about 200ft. apart. The 
chimney will stand on a reinforced concrete raft, 


75ft. square and 9ft. thick, and the deadweight 


on the subsoil will be about 10,000 tons, the wind 
load adding a further 25 per cent. The contract 
price, exclusive of all foundation work, which will 
be done under another contract, is in the neigh- 
bourhood of £50,000. It is estimated that over 
2,000,000 bricks will be required, and that the work 
will take eighteen months to complete. A feature 
will be an electric passenger hoist running up the 
centre. This chimney will be the twenty-first 
erected by the firm with a height of 300ft. or over. 


culties there has recently been added the 


always appear to be consistent with technical 
and economic requirements. There is, therefore, 
reason to fear that the completion of the fore- 
going programmes may be seriously delayed. 


Central Electricity Board’s 
Report for 1944 


AN indication of the difficulties likely to be 
encountered in maintaining adequate supplies 
of electricity during the winter peak periods of 
the next few years is given in thé annual report 
of the Central Electricity Board for 1944. The 
report also contains an appendix amplifying 
the information about the operation of the grid 
under war conditions given in the four war- 
time reports issued earlier in the year following 
censorship relaxations. Those reports had been 
restricted in their scope in order to avoid the 
possibility of disclosing information which 
might have been of value to the enemy, and the 
veil is now lifted from the fuller account of the 
Board’s activities and the contribution of the 
grid to the war effort to which the security 
black-out has hitherto applied. 

The Board records its continued anxiety 
caused, by the situation in regard to the coal 
supplies to the generating stations associated 
with the grid and reveals that it has requested 
the Government to prepare in advance a pro- 
gramme by which the restriction of supplies of 
electricity throughout the country could be 
governed, should a shortage of coal make it 
necessary. It is pointed out that such a pro- 
gramme would involve prolonged restrictions of 
supply as distinct from 
short-term restrictions 
over the peak period. 
The report also shows 
that, out of programmes 
comprising seme 
3,394,000 kW of addi- 
tional generating plant 
estimated to be required, 
to meet the anticipated 
demands for electricity 
in the period up to 
1948, over 1,500,000 kW 
still awaited Govern- 
ment release for manu- 
facture at the end of the 
year. Extension pro- 
grammes approved for 
completion comprised 
253,000 kW outstanding 
for 1944, none for 1945, 
992,600 kW for 1946, 
and 557,600 kW for 
1947. In addition, 
535,000 kW for 1947 and 
641,000 kW for 1948 
had been approved pro- 
visionally, but not re- 
leased for manufacture, 
while 414,000 kW for 1948 were still subject to 
further consideration. 

The Board points out that after it has 
obtained approval of its programmes and has 
issued the appropriate directions for extensions 
and made arrangements for new stations, it 
still remains necessary for the authorised under- 
takers concerned, to secure the various consents 
required by Statute. The delay which this 
necessarily entails has been aggravated during 
the war by the lack of suitable official priority 
for the work and the consequent impossibility 
of securing adequate labour. To those diffi- 
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expectation of those interested in town and 
country planning that developments of the grid 
and the selected stations connected with it 
should conform to their wishes, which do not 


During 1944, the total quantity of electricity 
generated at public supply stations in Great 
Britain was 38,354 milkion units, which was 
1403 million units, or 3-8 per cent., more than 
in 1943, and 11,945 million units, or 45-2 per 
cent., more than in 1939. Of the electricity 
supplied by the authorised undertakers in the 
country (excluding North Scotland) during the 
year, 99-03 per cent. was produced at stations 
which were generating for the Board. At the 
end of the year there were 141 selected stations 








were operating for the Board under temporary 
arrangements. The selected stations had an 
aggregate installed capacity of 11,254,081 kW. 
The grid itself comprised 5142 miles of trans- 
mission lines, 3614 operating at 132,000 volts 
and 1528 at 66,000 or lower voltages, and 348 
switching and transforming stations with an 
—* transformer capacity of 13,422,750 

The maximum simultaneous demand on the 
grid system, which occurred on December 29th, 
was 8,351,000 kW, as compared with a maximum 
demand of 7,867,000 kW in the previous year. 
The amount of plant out of service on that day 
exceeded 18 per cent. of the aggregate output 
capacity of all the generating stations operating 
under the directions of the Board, as compared 
with the pre-war percentage of approximately 
6 per cent. On the two occasions during 
November, when, owing to the demands for 
electricity consequent upon a spell of exception- 
ally cold weather, it’: had been necessary for 
short periods to shed load in the southern part 
of the country—on each occasion some 
200,000 kW, representing about 2} per cent. 
of the load on the system—plant out of service 
from all causes amounted to 2,657,000 kW and 
2,368,000 kW, representing 26 per cent. and 
23 per cent. respectively of the aggregate output 
capacity. Indicating the reasons for this large 
increase in the amount of plant out of service, 
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carrying out maintenance and overhaul work 
and records that, in spite of endeavours to 
obtain an increase of the labour required, the 
men actually obtained averaged over the year 
only 44 per cent. of those required. The load 
factor on the grid system, namely, 47-6 per 
cent., was about the same as in 1943. 

Dealing with the coal situation, the report 
shows that, although the increase in the con- 
sumption of electricity involved an inerease in 
the amount of coal required, coal stocks were 
built up to a maximum of only 3,550,000 tons, 
as compared with 3,860,000 tons in the previous 
year. The replenishment of stocks during next 
summer to the extent necessary for safety will 
present grave difficulties. In addition to the 
difficulty of obtaining the necessary quantities 
of coal, there was continued difficulty in 
obtaining supplies of suitable qualities, and it is 
stated that the total reduction in generating 
capacity due to this cause has on occasions been 
as high as 300,000 kW. Reference is also made 
to the adverse effect of the rapid increase in the 
price of coal since 1935 upon the cast of pro- 
duction at the generating stations which had in 
general been designed to burn low grades of 
coal at prices which had hitherto been sub- 
stantially below the average. During the war 
period the national average price of coal at the 
pithead has been raised by some 85 per cent. 
over the 1938 figure. As this has been brought 
about by flat rate increases, the rise in the price 
of coal delivered to electricity supply stations 
has been relatively greater than the rise in the 
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average price in the home market as a whole, 
to the consequent prejudice of the electricity 
supply industry. The average price of coal at 
all the steam stations operating under the 
directions of the Board in 1944 was approxi- 
mately 39s., the corresponding figures in 1935 
and 1938 being 14s. 9d. and 20s. 3d. respectively. 
The average cost of coal per unit sent out in 
1944 had risen by some 99 per cent. over the 
1938 level. 
In an appendix covering the Board’s wartime 
activities, it ts pointed out that as a result of 
the advent of the grid supplies of electricity 
could be, and were, made available at once on 
the outbreak of war to the hundreds of new 
factories which were built, with individual 
loads of anything up to 50,000 kW, as well as 
to the barracks, encampments, searchlight 
stations, and aerodromes which sprang up all 
over the country, and the Government was able 
at will to select sites for its buildings in the less 
vulnerable areas. An outline is given of the 
pre-war precautions which were instituted, and 
it is disclosed that the main items of the pool 
of reserve equipment which was provided out 
of the Electricity (Civil Defence) Fund and 
dispersed in thirteen stores built by the Board 
on carefully selected sites in different parts of 
the country included 94 transformers, 350 
switch equipments, 118 miles of single-core 
cable, 39 miles of overhead line components, 
mobile cranes, sleepers, timber baulks, tools, 
&c. The Board also arranged for its own stores 
to be more widely dispersed so that the loss of 
equipment in any particular store which 
happened to be destroyed would be- limited in 
extent. Steps were taken to build walls around 
transformers as a protection against blast, and, 
when war broke out, this measure was extended 
to all the 132,000-volt sub-stations and such of 
the lower-voltage sub-stations as seemed to be 
particularly vulnerable. 

The first, and for some time the only, war 
damage to the grid lines was occasioned by the 
lines being fouled by the anchor cables of 
escaped barrage balloons. From the outbreak 
of the war to the end of 1943 there were no 
fewer than 1979 faults attributable to war 
causes, of which nearly 73 per cent. were due 
to barrage balloons, about 13 per cent. to low- 
flying aircraft, shrapnel from anti-aircraft guns 
and military exercises, while only some 14 per 
cent. were directly attributable to enemy 
action. More than two-thirds of the faults were 
cleared without interruption to supplies. During 
four months of the Battle of Britain, August to 
November, 1940, there were no fewer than 456 
faults due to escaped barrage balloons and 126 
caused by bombs. In the single month of 
September, 1940, the faults from these two 
causes in the South-East England area exceeded 
the total number of faults in that area from all 
causes throughout the whole of 1938. Short 
interruptions there were, but in spite of all 
difficulties the grid continued to function 
successfully and, in general, supplies were 
maintained. The first occasion on which 
one of the steel lattice work transmission 
towers was totally destroyed by bombs was 
not until February, 1944. 

An emergency control room which had been 
built in London for the South-East England 
and East England areas was rendered uninhabit- 
able and the staff and equipment of the main 
control room were transferred early in 1941 to 
safer accommodation in two disused lift shafts 
which were leased from the London Passenger 
Transport Board. Additional facilities were 
incorporated in the new premises to provide 
for a national control centre. The emergency 
control room in Birmingham for the Central 
England area was twice destroyed. Owing to 
the precautionary measures taken, communica- 
tion for control was always available in each 
district. The nearest approach to a complete 
dislocation of the communicating system in any 
district occurred in South-East England follow- 
ing the raid on the night of May 10th, 1941, 
when thirty-four out of a total of sixty-three 
private lines were put out of action. 

Damage to the Board’s sub-stations was less 
than had been anticipated and in only a few 
cases involved any prolonged interruption of 
supplies. Frequently, when bombs fell in the 


were placed in the United States of America. 


owing to U-boats, involving the loss of 346 tons 
of steel towers and 104 tons of cadmium copper. 
A further 30 tons of steel towers and 100 tons of 
cadmium copper conductor were destroyed by 
air raids after they had been landed. During 
the same period 71 miles of 132,000-volt lines 
and 58 miles of lower-voltage lines were built 
for the sole purpose of providing supplies to 
large new war factories. 


created the need for the war grid reinforcements, 
resulted in heavy transfers of energy between 
areas. Before the war the South-West England 
and South Wales area was an exporting area, 
the exports under winter peak conditions in 
1938-39 amounting to 7000 kW, while the 


blast walls which proved very effective. Where 
serious damage did occur it was possible, by 
means of temporary arrangements, to maintain 
or restore supplies, pending completion of 
permanent repairs, although such arrangements 
involved some added difficulties of operation. 

Generally speaking, the loss of generating 
plant caused by air raids was less than had been 
feared. The most serious incident was the 
damage to the Fulham generating station on 
September 9th, 1940, when bombs fell on the 
engine-room and put 190,000 kW of plant out 
of service. Fortunately, the Board’s sub- 
station and the interconnecting transformers 
and cables were undamaged and it was therefore 
possible to resume within a few hours and there- 
after to maintain local supplies from the grid 
system. The loss of output capacity due to 
enemy action has naturally varied, but never 
exceeded 400,000 kW at any one time. 

The problem of meeting the changed distri- 
bution of load following the establishment of 
munition works in the west could not be met 
by the erection of new generating stations in 
time and the rapid increase of demand was met 
by the construction, during 1941 and 1942, of 
363 miles of additional 132,000-volt trans- 
mission lines (known as war grid reinforcements) 
designed to transfer energy into the areas in 
which the new factories had been built from the 
areas which had experienced a reduction of load. 
At the time this was done the manufacturing 
resources of the country were already fully 
employed on the production of munitions and, 
in consequence, contracts for the towers and 
the cadmium copper required for the conductors 


Only two of the fifty-two shipments were lost 


The change in the distribution of load, which 


ee 


country, is being made to increase the repair 
facilities at the ports. 


Treatment of Lubricating Oils 


The electrical process developed 
two South Africans, Mr. Perey Torr and yy 
Eric Goricke, for the treatment of rubber latex 
has now been adapted to the treatment of ugeq 
lubricating oils. A Durban oil refinery hag 
taken up a concession to develop the procegg 
commercially, and it is stated to offer disting, 
possibilities of reducing the cost of oil refining, 
Several firms in South Africa have been recover. 
ing used lubricating oils and re-refining them 
by a process developed in the United Stateg 
where the industry is well established. 


Market Values of Industrial Companies 


In view of the rising number of indus. 
trial company flotations in the Union of South 
Africa, it may be of interest to many to learn 
that of the industrial companies with an officia] 
quotation, thirty-six companies each have a 
market value of £1,000,000 and over, and 
seventeen companies each a value of from 
£500,000 to £1,000,000. There are only thirty. 
five companies with a smaller capitalisation, 
The largest capital is represented by Iscor, 
with over £16,000,000 at current prices. 


Woollen Industries Flotation 


An important industrial development 
is indicated in the prospectus of Felt and 
Textiles of South Africa, Ltd. Its main activities 
(as reflected in the name) consist in making 
felt, upholstery, cotton wool, and slippers, but 
three subsidiary companies, with hitherto 
unpaid capital, have been formed, which promise 
an advance in different directions. Union 
Wools, Ltd., with a capital of £35,000, is to 
scour and carbonise wool; James Seymour, 
Africa, Ltd., whose capital is £100, intends to 
comb wool and develop the export of tops; 
and John Grant, Africa, Ltd., with a capital of 
£60,000, of which £50,000 is to be issued, will 
make cotton wool wadding and other medical 


stores. 


§.A.’s Low Efficiency 
The low net annual output per worker 
in South Africa, compared with the other 


Dominions, was commented on by Mr. L. H. L. 
Badham in his Presidential Address to the 


South-East England area was an importing 
area, the imports in that winter amounting to 
96,000 kW. On the outbreak of war, however, 
the position was reversed. The load in South- 
East England fell off to a greater extent than 
in any other area and so released plant capacity 
for exports, particularly to South Wales, where 
a considerable concentration of war factories 
was rapidly being established. In the winter 
of 1942-43 the exports from South-East 
England rose to their highest figure of 292,000 
kW and the imports by South-West England 
and South Wales rose to @ maximum of 
244,000 kW. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Care Town, February, 1945. 


Coal and Shipping 
THE Union of South Africa has now 


become the leading coal-exporting country in 
the world, and during the year exported 
3,043,000 tons, compared with 1,379,000 tons 
in the previous year. Including coal bunkered 
and shipped along the coast, 3,879,000 tons 
were handled. 


The repair of ships continued to be a matter 


of major importance, and with the development 
of the war in the Far East all indications point 
to greater activity in thig direction. As this 
will probably represent South Africa’s major 
contribution to the war in the Pacific, every 





vicinity, their effect was neutralised by the 


effort, within the man-power resources of the 


annual meeting of the S.A. Institute of Elec- 
trical Engineers in Johannesburg recently. 
Quoting from a table published in the official 
year book for 1941, giving an international com- 
parison of factory returns, he said that in the 
Union the figure was £261 for the year 1938-39, 
against £360 in Australia, £360 in New Zealand, 
and £457 in Canada, The average wage for 
Europeans in the Union exceeded that of the 
others, while the average wage for all races was 
much lower, the non-European frequently 
being inefficiently employed at a very low wage. 
South African industry must take stock of itself 
to determine how to improve its overall effi- 
ciency. Unspecialised services and products 
should be the goal of the small factory, by which 
means concentrated experience became avail- 
able. The engineering industry of South Africa 
has shown during the war what was possible 
with a comparatively small nucleus of skilled 
personnel, but had not been able to keep fully 
abreast of the latest techniques. 


Cape Town’s Water Record 

Cape Town’s average daily consump- 
tion of water this month has exceeded the 
record of 21,229,000 gallons established last 
February. The daily average of this month 
was 22,652,000 gallons. The peak seven-day 
period was from January llth to 17th, when 
the daily average was 23,079,000 gallons. On 
January 12th—the thirstiest day ever—the 
city used 26,000,000 gallons. The consumption 
on January 30th was 21,900,000 gallons. The 
average daily consumption for last’ year was 
17,568,000 gallons, an increase of 1,186,000 
gallons over the figure for 1943. 


Soil Erosion 
The story of the Orange River to-day 





is one of destruction of soil, life and property, 
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over @ very wide area, said Mr. C. J. J. van 
Rensburg, of the Division of Soil and Veldt 
Conservation, in a broadcast from Cape Town 
on January 30th. 

Mr. van Rensburg, who has studied the 
Orange River from source to mouth, said the 
river was perhaps a better guide to the state of 
the country and its soi] sickness than anything 
else. Over several years Mr. van Rensburg 
photographed in the catchment area of the 
Orange River scene after scene of desolation— 
mountains being burnt and the natural sponges 
that held moisture being destroyed, goats eating 
out the vegetation, overstocking with sheep, 
dongas forming—and, on the other hand, of 
clear springs, waterfalls, and pools in the moun- 
tains where vegetation was protected. 

He followed the streams down the mountains 
and watched them gathering mud as they went 
owing to bad management of the soil about 
them. At the mouth of the Orange River the 
country was horrible, he said. It lay like a 
carcass on either side of the river, seamed with 
dry river beds and apparently without any form 
of life. There was no more terrible sight or 
grimmer warning of what might happen if 
South Africa did not take care of the land. 


Foreshore Plans 
The Foreshore Development Investi- 
gation Committee, under the chairmanship of 
Major-General Szlumper, has now heard the 
representations of both the City Council and 
the Railway Administration. _ 

Considerable evidence was led about the 
requirements of the City Council in connection 
with the development of the central city area 
and its road transport needs. The Committee 
also heard evidence about railway requirements 
and the need to ensure adequate facilities for 
passenger and goods traffic, not only of the 
peninsula, but of the whole Union’s railway 
system, of which Cape Town is one of the main 
points. 

The Committee and its technical advisers 
are now engaged in examining the many prob- 
lems in an endeavour to arrive at a scheme for 
meeting as far as possible the varying and 
sometimes conflicting requirements of a large 
and developing metropolis. 


Durban Bay Scheme 
Pumping has started this month to 
reclaim land for Durban’s new railway work- 
shops, which will be part of a development 
scheme at the head of the bay. 


Margarine for the Union 

Priority has been granted for the 
export from Britain to South Africa of machin- 
ery for the manufacture of margarine, and the 
necessary plant is awaiting shipment at a 
British port. The company which is to manu- 
facture margarine in the Union has everything 
ready for the immediate installation of the plant 
and will be able to go into production soon after 
its arrival, probably within a couple of months. 
Supplies of the necessary raw materials—mostly 
vegetable fats—are available. It is proposed 
to erect three factories, capable of producing 
5,000,000 lb. a year. Cape Town, Durban, and 
Johannesburg will each have one. No new 
machinery for the manufacture of margarine 
is at present obtainable from either Britain or 
America, and as a special concession the plant 
in a British factory was dismantled for ship- 
ment to South Africa. 

There is no fear that the margarine industry 
will kill, hurt, or harm the dairy industry. The 
Government’s attitude is simply to see that the 
population of this country gets the necessary 
quantity of required fats in its diet. During 
the past year the dairy industry, mainly owing 
to drought, has not been able to produce the 
full requirements of the country. It now seems 
necessary to supplement the output of the 
dairy industry by the manufacture of margarine. 
It was not the Government’s intention to harm 
the dairy industry in any way. All the mar- 
garine made will go to the Department of Social 
Welfare for sale to the lower-earning group in 
the country. 


Bridge-Building Feats 
Since they landed in Italy on Novem- 
ber 7th, 1943, men of a corps-troops group of 








the South African Engineering Corps have built 
160 bridges of a total length of 16,200ft., includ- 
ing 1200ft. of permanent bridging and 1650ft. 
of Bailey bridge. In addition, says an Army 
observer, they have lifted thousands of mines. 
They became associated with the First Canadian 
Corps when the Canadians advanced up the 
Lira Valley in May, 1944. There was a break 
in this association from June to August, when, 
in support of the 13th Corps, the South Africans 
built two important bridges across the Tiber— 
the Romulus and Remus bridges—and 

a number of rivers between Rome and Florence, 
including the Arno. 

In August when the Canadians moved across 
to the east coast to launch their attacks on the 
Gothic Line, the South African Engineers 
opened two vital routes for them, and, despite 
torrential rain and floods, kept open their main 
lines of communication. In December the 
assault crossing of the Uniti River was made, 
and mines were cleared in the van of the 
advancing Canadian troops, who took Ravinna. 
Four bridges were erected over the Lamone 
River and the road to Porto Corsini was opened. 


West Africa’s War Effort 


West Africa’s magnificent war effort 
was outlined by Sir Andrew Jones, who paid a 
brief visit to Cape Town recently. Sir Andrew 
has been Chief of Staff to the British Resident 
Minister in West Africa since the post was 
established 2} years ago at Achimota, near 
Accra, capital of the Gold Coast. While in the 
Union he discussed trade matters with Field- 
Marshal Smuts and other South African Cabinet 
Ministers, and has made arrangements for the 
Union to supply various commodities. 

Britain absorbed all the oil seeds that British 
West Africa could supply, for since the war 
began Britain has lost all other sources of 
supply, such as the Dutch East Indies and 
Malaya. 

Other war supplies sent to Britain included 
a substantial tonnage of raw rubber—some of 
it obtained from vines—tin, manganese, wol- 
fram, columbite, iron ore, bauxite, and com- 
mercial diamonds. 

One of British West Africa’s greatest contri- 
butions to the war effort was the construction 
and maintenance by the Governments of 
Nigeria and the Gold Coast of a large number of 
airfields and landing-strips to enable combat 
aircraft to be flown to the Middle East at a 
critical period of the war. About thirty-five 
airfields and landing-strips were constructed in 
Nigeria alone. 

Another thing that the West Africans are 
proud of, Sir Andrew said, is their Army, which 
is composed of volunteers from all classes of the 
people. Apart from the combatant African 
troops, there are serving in the South-East 
Asia Command African motor transport drivers, 
mechanics, signallers, gunners, engineers, hos- 
pital orderlies, and the equivalent of the 
R.A.S.C, personnel. The West African Govern- 
ments are now engaged on the formulation of 
extensive development plans for the post-war 
period. 








Vickers Limited 





In his chairman’s speech at the annual 
general meeting of Vickers Limited which took 
place in London on Wednesday, April 4th, 
Mr. A. A. Jamieson gave some particulars of 
the wartime activities of the firm, At the out- 
break of war the Vickers’ group employed just 
over 95,000 persons. During the war a pe 
was reached in 1943, when no fewer than 170,000 
persons were employed. Last year the number 
was 145,000; nearly 20,000 of the firm’s 
former employees had joined H.M. Forces. 
The firm’s salary and wages bill for the period 
1939 to 1944 was, Mr. Jamieson stated, in 
excess of 214 million pounds. The Vickers- 
Armstrongs shipyards had built 188 ships, 
among which were included the battleship 
“King George V” and the aircraft carriers 
‘“‘Tilustrious,” ‘ Victorious,” and “ Indomit- 
able.” On the aircraft production side the 


“Wellington” bomber and the “ Spitfire’ 
fighter had been produced; 28,000 new air- 
craft had been constructed and, in addition, 
over 9000 had been repaired. The “ Valentine ” 
tank had been developed before the war and it 
had played an important part in some of the 
war’s most critical days. Some 6200 tanks had 
been manufactured, in addition to many other 
vehicles. The 12,000-lb. bombs which had been 
used for penetrating the U-boat pens and to 
sink the ‘“Tirpitz” had been produced, and 
the very large 22,000-pounders, more recently 
employed for the destruction of important 
targets. The very special bombs employed for 
breaching the Mohne and Eder dams had also 
been designed, and made by the firm. In all, 
over 14,000 guns had been built for the Royal 
Navy, together with over 150,000 guns for other 
Services, along with ammunition. Primary 
armament for battleships and cruisers for the 
British Navy had been supplied by Vickers, and 
the firm had also manufactured and erected 
the heavy coastal defence artillery which had 
guarded the Straits of Dover. 








The B.E.A.M.A. Annual 
Report 


THE annual report of the Council of the 
British Electrical and Allied Manufacturers’ 
Association for the year 1944, which has now 
been presented at the annual meeting held on 
April 19th, states that the constitution of the 
Council has been altered by increasing the 
number of elected members from eighteen to 
twenty-four and the number to be co-opted 
from seven to ten. The hope is expressed that 
the change will result in a better representation 
of the specialist manufacturers on the Council, 
and also bring about an adequate representa- 
tion of the increased number of sections, a 
reflection, it is pointed out, of the rapidly 
increasing membership of the Association. Sir 
Harry Railing, the chairman and joint manag- 
ing director of the General Electric Company, 
Ltd., was elected Chairman of the Association 
by the Council at its first meeting for the session, 
and Mr. P. S. Turner, of Metropolitan-Vickers 
Electrical Company, Ltd., Vice-Chairman, but 
with the death of Mr. Turner in June last Mr. 
L. W. Smith, a Past-Chairman of the Council, 
was elected in his stead. The Council has con- 
tinued its consultations and discussions with 
various Government Departments, and also the 
Federation of British Industries, on the change- 
over from war to peacetime conditions. Friendly 
discussions have taken place between the 
Council, the Ministry of Supply, and the Board 
of Trade on the disposal of Government stores. 
Problems concerning export trade have been 
discussed with the Board of Trade, particularly 
those concerning the immediate post-war 
period. Closer co-operation between the Elec- 
trical Machinery and the Electrical Goods and 
Apparatus Export Committees, by the appoint- 
ment of a joint secretary to the two Committees, 
has been achieved. Standard types of domestic 
electric appliances have been designed for 
various types of Government-sponsored demon- 
stration houses. During the year representa- 
tions to the Treasury regarding the Govern- 
ment’s method of cost accounting have been 
made, and a book, “ The Pricing of Government 
Contracts,” has been issued to all members. 
Co-operation with the British Engineers’ Asso- 
ciation has been furthered by agreement 
reached on the approach to be made to the 
Government by both Associations on several 


ak|matters of major importance. A joint com- 


mittee of the Electrical Development Associa- 
tion and the manufacturers has been formed, 
important matters discussed, and a publicity 
committee set up. The Association has given 
financial support to the Professional Engineers’ 
Appointments Bureau for the initial period 
until it becomes self-supporting. During the 
year three new sections were formed—for elec- 
tric resistance furnaces, small switch and fuse 
gear, and X-ray apparatus. The number of 
members increased by twenty-three during 
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NOTICE TO READERS 


Paper restrictions make it impossible to 
increase the number of subscribers. 
New subscriptions can in future only be 
accepted for inclusion on the waiting list. 


The fact that goods made of raw materials in 
short supply owing to war conditions are adver- 
tised in th r or described in its editorial 
columns should not be taken as an indication 
that they are necessarily available for export. 
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PRESIDENT ROOSEVELT 


WE are confident that engineers will desire 
to be publicly numbered with those who 
lament the death of a great man, a great 
statesman, and a great friend, and to offer to 
his family and his nation the homage of their 
grief. The President of the United States, 
speaking our tongue, and kin of our kin, must 
always be nearer to British hearts than the 
leaders of other Powers, but Franklin Roose- 
velt became doubly dear to us as “ Friend 
and companion in the front of war.” Had 
he not stood by us from the first, had he not 
by his skill and patience overcome the 
obstacles that checked the giving of material 
help to us, first by “Cash and Carry ” and 
later by ‘‘ Lease-Lend,” the fate of this 


No. 4658 | prodigies of production, and contributed to 


sealed. Once he, by his wise administration, 
brought the United States fully into the 
European War, the end ceased to be doubt- 
ful. He inspired the manufacturers and 
people of his country to attempt and achieve 


every branch of warfare such supplies of 
material that the Allies, in a war of machines, 
became impregnable. We lament that he 
should have been taken on the very eve of the 
final victory, but rejoice that he lived long 
enough to see the achievement of the objects 
for which he had strained his powers. A very 
great man, a very great friend, a “ choice and 
master spirit’ has passed. As Cesar said 
of Anthony, so may it be oy said of 
Roosevelt, his death 


** Is not a single doom ; in the name lay 
A moiety of the world.” 


Piecework and the State 


In a report issued last week, and sum- 
marised in our Seven-Day Journal, on 
Instances of High Earnings, the Select Com- 
mittee on National Expenditure advances 
the conclusion that piece rates, fixed before 
production starts, should be subject to revi- 
sion. For untold years it has been the 
principle, claimed by the workers and 
approved by employers, that in no circum- 
stances should piece rates be lowered, unless 
a change of method is adopted. True it is, 
that the Select Committee makes the proviso 
“‘ fixed before production starts,” but it is 
unlikely that the unions will accept that 
qualification. They will stick to their old 
contention that if members by their personal 
endeavours can decrease the time on the job 
however and whenever it has been fixed, they 
have a right to what they earn. Nor is it 
likely that a majority of them will be much 
influenced by “the necessity for keeping 
under consideration national interests and 
the efficient expenditure of public funds,” 
which the Select Committee gives as an 
adequate reason for the review of piece rates. 
If that motive had any weight, should we 
have seen the continual demand for ever 
higher wages during the war ? 

The principle behind the maxim that 
“piece rates must not be reduced ” is that 
once a contract has been fixed, it must be 
loyally observed, whatever disadvantage one 
or other of the contracting parties may 
suffer. A revision of the rates may be 
effected but the process is cumbersome and 
reduction is nearly always strongly opposed. 
It was to overcome the objection that 
piecework earnings might become exces- 
sively high that the various premium 
bonus systems were introduced. Being 
automatic in their action, they control 
the earnings without resort to argument. 
But, despite this good quality, they have 
never come into very widespread use, and 
straight piecework is preferred by the 
majority of the workpeople and employers. 
The contention of the workers is that 
they have a right to take all that they 
earn, and not only a portion of it, and the 
employers accept the view that since they 


cost, they lose nothing through the high 


through the high output. These familiar 





that the manufacturer is the sole beneficiary 
of reduced labour costs. But in the cages 
examined by the Select Committee, the 
Crown was the purchaser, and the wages were 
paid out of public funds, and the Committee 
considers that “‘ in cases of the kind described 
in this report, the Government Department 
concerned should take the initiative in asking 
for a review of the rates.’ 

We have before now insisted that three 
parties are concerned in wage agreements— 
the workpeople, the employers, and the pur. 
chaser. The existence of the third party js 
generally neglected in negotiations between 
the other two. He must, of course, be ever 
in the mind of the employer, but there is little 
or no evidence that he is considered by the 
workpeople, or, for that matter, by other 
employees. Their attitude has been hither. 
to that it is the employers’ business to 
settle with the purchaser, and theirs to 
settle with the employer. Now we have a 
case in which the purchaser—the Govern. 
ment in this instance—is advised to take a 
hand in wage negotiations, and it may indi- 
cate the beginning of an important change. 
The tendency of the day is to regard the 
conduct of industries as a national concern. 
{t follows that since the purchaser provides 
the money that is distributed in wages and 
salaries, and, furthermore, that it is he who 
is affected by the cost of products, his 
reactions to the costs of manufacture should 
be considered in the adjustment of wages. 
A manifest example is that of coal, the price 
of which not only affects the cost of nearly 
all manufactured products, but directly 
touches the pockets of domestic consumers. 
But it is equally true of all industries that 
if wages are unreasonably high—as may 
happen under piecework conditions—the 
purchaser has to pay more than if the wages 
were reasonable. It would appear therefore 
to be merely rational that, in the national 
interest, the position of the purchaser should 
not be overlooked in wage agreements. 
Members of the Labour Party on various 
occasions have expressed their anxiety to 
safeguard “ consumers’ interests” by the 
suppression of monopolies, trade associations 
and so on. Is it not equally important that 
consumers’ interests as affected by wages 
should also be considered ? 


Aircraft Maintenance 


THE degree of maintenance required in any 
transport system must depend on factors 
which differ not only from service to service, 
but from climate to climate. Assuming equal 
skill in organisation, the best results may be 
anticipated where the undertaking has been 
longest established. Thus one would natur- 
ally expect railways to show to advantage in 
this respect over airways, with road services 
somewhere between; though all were no 
doubt regarded as somewhat erratic and 
unreliable in their infant years. Many were 
the vagaries to which the early types of air- 
craft were subject, and, according to Lord 
Brabazon, it was only lucky encounter with 
a rain storm cooling the engine so that 


are getting their products for the estimated] it ran longer than it ever had before, that 


enabled the first Cross-Channel flight to be 
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if one can accept at their face value state- 
ments made at a recent meeting of the Royal 
Aeronautical Society to the effect that 
whereas in locomotive practice the distance 
run between overhauls was of the order of 
100,000 miles, and in road transport much 
the same, many engines used in civil aircraft 
on regular services exceeded 150,000 miles. 
It must be remembered that the average 
speed of air liners being in the neighbourhood 
of 200 miles an hour, a distance of 150,000 
miles between overhauls corresponds to an 
interval of 750 flying hours, and that in the 
re-war years the average number of hours 
in flight per annum for all air liners on regular 
world services was just about this figure ; 
though during the war, with such services 
driven hard, it was found possible to 
increase this average to as much as 4500 hours, 
or more than 12 hours in flight during every 
day throughout the year. Such an increase, 
of course, could only be possible when several 
complete crews were allotted to each aircraft, 
so tbat the human element could get adequate 
rest; for the mechanism itself there was 
little rest, except when it was possible to 
change the entire “‘ power-egg,” for which 
modern design often makes provision. Many 
good judges expect that almost as high an 
intensity of use will continue after the war, 
and that a flying time of 3000 hours per 
annum will be a likely performance. This 
would correspond to an interval of three very 
intense months of work between each 
engine overhaul. In aeronautics an effective 
criterion of the rightness of the interval 
allowed between complete overhauls, whether 
measured in miles or hours, is the accident 
ratio. If the mechanism is worked too long, 
there is bound to be a risk of some sudden 
mechanical or structural failure occurring 
whilst in flight which may lead to fatal 
accident to passengers, to staff, or to third 
parties. The intense civil flying activity in 
the United States in the years before the war 
enabled a great mass of statistical data 
concerning air accidents to be collected. The 
returns show that whilst the number of 
passenger fatalities for every 100 million 
passenger-miles flown stood at about 27 
during the years 1929-31, it sank to but a 
third of that amount within the next five 
years. No doubt the growth of the numbers 
of multi-engined aircraft had something to do 
with this sudden drop, but much of it must 
represent skilful maintenance. Most of these 
services were internal to the country, but 
most of those for which Britain has responsi- 
bility lie outside this island, where conditions 
of climate and service are harder. Even 
so, our own fatalities—which, unlike the 
American, include both crew and passengers 
—over twelve years to 1937 were about 50 
per 100 million passenger-miles, and in 1938 
sank to 36. What has happened to this ratio 
during the war years has not been revealed, 
and it would not havé much relation to civil 
aviation even if it had. It is notable, how- 
ever, that in a statement made in the House 
of Commons by the Secretary of State for Air 
it was reported that during January last our 
Transport Command flew 4 million miles on 
its main trunk and feeder routes without any 
accident causing death or serious injury to a 
passenger, and that although “nearly half 
a million passengers are carried by Transport 
Command in a year, the chance of a passerger 


one-thirtieth of 1 per cent.” This accident 
ratio corresponds to 1 in 3000, and if one 
puts the average length of flight as between 
250 and 500 miles, the aircraft miles flown 
per accident would be about a million. An 
earlier official statement had told us that by 
the close of 1943 no fewer than 10,000 aircraft 
had crossed the Atlantic, and that less than 
one-halt of 1 per cent. of that number were 
lost en route. 

Judging by such performances as these, 
it may be claimed that air transport units 
show a standard of reliability which is remark- 
ably high, having regard to the stress of war 
conditions, and indicate that the work of 
maintenance continues to be held at a high 
level. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) — 


BEDFORD WIND TUNNEL AND SEVERN 
BARRAGE 


Smr,—Reference is made in THE ENGINEER 
of March 30th to a proposed national aecro- 
nautical research station near Bedford, which 


tunnels. It appears from the comparison made 
with Battersea power station that it is intended 
to generate the necessary electric power in an 
independent local station. 

Presuming that the big demand for power is 
intermittent and for short spells of a few hours 
at a time, it is suggested that the supply could 
be more economically obtained from the pro- 
jected Severn barrage power station, the use of 
the wind tunnels being timed to coincide with 
the appropriate state of the tide. It might in 
this case be feund practicable to site the research 
station nearer to the barrage than at Bedford 
in order to reduce transmission costs. 

K. G. LAURENCE. 

Belfast, April 10th. 


MARINE SALVAGE |... 


Srr,—I have read with interest your leading 
article in THE ENGINEER of March 16th on the 
‘“* Future of Salvage Operations.”’ 

The general trend of the article appears to 
me very similar to articles that were published 
shortly after the last war. That is to say, it 
assumes that there will be a large amount of 
marine salvage work to be done, not only round 
our own coasts and Northern Europe, but also 
in the Mediterranean. 

As Professor Joad would say: “It all 
depends on what you mean by marine 
salvage.”’ If it means the removal of wrecked 
vessels, parts of craft and harbour equipment 
that have been sunk in fairways, harbour 
entrances and dock areas, then without any 
doubt there will be a sufficiency of work for 
some time to come. If it means the lifting and 
the floating of vessels that can be repaired, and, 
as a commercial proposition, put again into 
commission, then I think salvors will be very 
disappointed with the number of such cases 
that do exist. 

In the former category, which for the most 
part is the concern of the local harbour autho- 
rities or their Governments, scrap, in by far 
the majority of cases, will be the only value 
recovered, which, again in a number of cases, 
will only amount to a small percentage of the 
cost of each operation. This work will have to 
be done before many of the harbours can be 
called clear, but the price of scrap will be a 
principal factor in the resultant cost to the 
authorities. Salvors with their equipment and 
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specialists will be necessary for this work, 


will entail a large demand for power for wind |. 


but payment can hardly be based on value 
recovered. 

In the latter category conditions will not, in 
my opinion, be very different from those that 
prevailed after the last war. Then a number of 
salvage companies were formed, with glittering 
possibilities, according to their prospectuses, 
but they very soon discovered that what 
remained of the war casualties were not paying 
propositions, and that the Admiralty Salvage 
Department had, during hostilities, kept pace 
with all the cases that could reasonably be put 
back in commission, irrespective of whether 
they were commercial propositions or not. 
This I consider the Admiralty have also accom- 
plished during the present war, and from what 
I have seen there are very few cases indeed 
that are likely to be commercia! propositions 
when hostilities cease. 

I am writing only from my own experience, 
which, however, includes six months’ salvage 
work in a number of ports in the western half 
of the Mediterranean in 1943, and in nearly 
all the ports of North-West Europe that have 
again fallen into our hands up to the present. 

I. J. Kay, Comdr. R.N.R. (Rtd.), 

Late Chief Salvage Officer to the Liverpool 

and Glasgow Salvage Association. 

Birkenhead, April 17th. 








Sixty Years Ago 





A MecuanicaL MopEL oF THE ETHER 


Tue Victorian physicists were distinguished 
by their mechanistic outlook on natural pheno- 
mena. In effect, they were “mechanical engi- 
neers and sought to give a mechanical interpre- 
tation to everything in which they were 
interested, even to electrical phenomena. Hence 
their love of models. Some of their models were 
of great complexity, so much so that in certain 
cases the understanding of the model was more 
difficult than the understanding of the pheno- 
menon which it was designed to represent.. A 
good example of a complex model is Lord 
Kelvin’s conception of the ultimate constitution 
of matter as being representable by a series of 
linked gyroscopes. Such a model was, however, 
simple compared with one described to the 
Physical Society by Professor G. F. Fitzgerald 
on March 28th, 1885. It was intended to depict 
the ether and certain of its properties. It is 
possible that the brief account of Fitzgerald’s 
model which we published in our issue of April 
17th, 1885, did less than justice to it. Certainly. 
it is not easy to follow. We gather, however, 
that Fitzgerald pictured an element of the ether 
as being represented by a cube, with a paddle 
wheel mounted on ‘each edge. Internally, the 
cube was divided by diaphragms into six 
cells, each a pyramid with a face of the 
cube as its base. The sides of the cube were 
supposed to be elastic. The rotation of the 
paddle wheels was supposed to pump into the 
cells, or extract from them, any liquid in which 
the whole was immersed. Fitzgerald asserted 
that the mathematical equation for the energy 
of distortion of such a cube was identical with 
that which Maxwell had shown to hold good 
for the ether.... Fitzgerald’s model of the 
ether is to-day forgotten, but his name is 
widely remembered as that of the author of a 
remarkable piece of guesswork. When the 
Michelson ether drift experiments yielded, 
against all expectations, a null result, Fitz- 
gerald suggested that the explanation might lie 
in the possibility that a rod moving lengthwise 
through the ether would have .its length 
shortened just as the length of a ship is reduced 
by a minute amount by the pressure of the 
water against her bows. The amount by which 
the dimensions of the experimental apparatus 
should shrink in order to yield a null result was 
self-evident from the formula governing the 
experiment. The theory of relativity, when it 
arrived, discarded belief in the ether, but the 
“Fitzgerald contraction,” both in kind and 
amount, emerged as a necessary consequence of 
the new physics. 
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Ballylumford Power Station 


No. II—(Continued from page 296, April 13th) 


CoAL-HANDLING PLANT 


pus coal supply is seaborne, delivery being 
taken at an L-shaped reinforced concrete 
jetty, which is designed to berth, at any state 
of the tide, ships up to 2000 tons capacity. 
Two 5-ton travelling cranes of the portal 
type, with level luffing jibs and four-rope 
grabs, unload the colliers and discharge vid 
two travelling feeder hoppers on to a belt 
conveyor having a capacity of 250 tons per 
hour and running the length of the sea leg 
of the jetty. From that conveyor the coal 
passes vid duplicate rising conveyors, each 
having a capacity of 150 tons per hour, to a 
distributing tower at the north end of the 
boiler-house. These conveyors, each of which 
incorporates a Blake-Dennison automatic 
belt weigher, are supported from the land leg 
of the jetty. A fixed feeder hopper is also 
provided at the heel of the jetty for receiving 
coal from the northern crane and delivering 





TURBINE BLOCK 


it straight on to the rising conveyors referred 
to above. 

From the distributing tower the coal can 
be delivered (a) direct to the boiler-house 
bunkers, which have a capacity of approxi- 
mately.430 tons per pair of boilers, or (5) to 
the coal store situated to the east of the 
station. Service (a) is effected by duplicate 
belt conveyors running above the boiler-house 
bunkers. Each of these conveyors has a 
capacity of 150 tons per hour, and is fitted 
with travelling discharging trippers, one of 
which is automatic. Service (b) is effected by 
means of an elevated belt conveyor to a 
lattice steel tower at the apex of the. coal 
store. This belt conveyor, which has a capa- 
city of 100 tons per hour, also incorporates a 
Dennison weigher and is reversible. Distri- 
bution over the coal store and recovery is 
effected by a drag scraper equipment. The 
tower at the apex of the store houses a belt 
and bucket elevator, and a control cabin from 
which the drag scraper plant is operated. 
When being delivered to the store, coal is 
discharged through an elevated swinging 
chute to form the pile from which the drag 
scraper bucket draws. 


delivers it to a reinforced concrete hopper at 
the base of the tower from which it is fed into 
the belt and bucket elevator, which, in turn, 
discharges it on to the reversible conveyor. 
It is thus fed to the distributing tower at the 
north end of the boiler-house, and thence on 
to the conveyors above the _ boiler-house 
bunkers. Each belt weigher is fitted with an 
integrating mechanism, which automatically 
registers the total tonnage passed in each 
direction to or from the coal store. The drag 
scraper equipment includes a travelling tail 
car, the track for which skirts the perimeter 
of the store remote from the tower housing 
the belt and bucket elevator. The capacity 
of the coal store is at present 22,000 tons, but 
it may be readily increased to 38,000 tons, 
should this be required in the future. 


STEAM-RalIstina PLANT 
Manufacture of the first two boilers had 
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When coal is being recovered from the 
store, the drag scraper bucket is reversed and 
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ferred to the Ministry of Commerce from the 
Belfast Corporation. It was clear that the 
change of site would lead to some delay in 
manufacture, but in view of the urgency of 
the programme, the station was so designed 
as to accommodate the boiler plant as ordered 
with a minimum of alteration. 

The first two boilers to be installed were 
rated at 150,000 lb. per hour M.C.R., the 
steam conditions being 240lb. per square 
inch and 800 deg. Fah. at the stop valves. 
The design of the boilers closely resembled 
similar-sized units installed at the Belfast 
Harbour power station in 1938. They are 
of Babcock and Wilcox’s C.T.M. type, and 
incorporate Green’s tri-tube economisers and 
twin regenerative air heaters manufactured 
by James Howden. They are stoker-fired, 
with single style 28 Babcock and Wilcox 
grates fitted with standard gear-boxes driven 
by D.C. motors. The furnaces are fitted with 
Bailey water-cooled side and rear walls. 

Each boiler has duplicate forced draught, 
induced draught, and secondary air fans, 
manufactured by Davidsons, the forced and 
induced draught fans being driven by single- 
speed A.C. motors, through variable-speed 
hydraulic couplings. The forced draught 
fans are mounted on the firing floor, as are 


the “Sirocco” grit collectors, and the 
secondary air fans and the induced draught 
fans are situated in the basement. Each 
unit is provided with a separate self-support. 
ing steel chimney, 8ft. 6in. diametcr by 
120ft. high, measured from the boiler-houge 
basement. 

For the extensions the steam conditions 
are 625 lb. per square inch and 835 deg. Fah. 
at the boiler stop valves. The first boiler 
ordered for these conditions has been jn 
commercial service for twelve months, but 
working at a stop valve pressure of 240 |b. 
per square inch. Two further boilers will be 
put into commission at 625 lb. per square 
inch within the next few months. All three 
boilers for the higher pressure are of Babcock 
and Wilcox “ high-head ” series type. Each 
of the three units is rated at 150,000 lb. per 
hour M.C.R. with an overload of 180,000 lb. 
per hour for three hours. They are fitted with 
multi-loop self-draining superheaters, steel 
tube flash-welded steaming economisers and 
twin regenerative air heaters, together with 
duplicate forced draught, induced draught, 
and secondary air fans of Davidsons’ make, 
All three units are fitted with twin style 28 
stokers driven through single-speed gear. 
boxes by variable-speed A.C. motors of 
Laurence Scott and Electromotors’ make, 
The furnaces are fitted with Bailey water. 
cooled front and side walls. The design of 
the refractory rear wall is such that it can, 
without difficulty, be converted to a water. 
cooled wall if desired at a later date. 

On all three high-pressure boilers the 
forced draught fans are driven by variable. 
speed A.C. motors and are mounted in an 
annexe at the rear of the unit, approximately 
level with the air heaters. The induced 
draught fans are driven by two-speed 
3°3-kV motors through variable-speed 
couplings. On two units these couplings are 
of the hydraulic type; for the third, eddy 
current couplings supplied by the British 
Thomson-Houston Company have been 
adopted. On the first of the extension units 
the secondary air fans are driven by single- 
speed motors and the fans are fitted with 
inlet regulator control. On the two later 
units the fans are driven by two-speed motors. 

The induced draught fans for the first 

high-pressure boiler are situated in the boiler- 
house basement and discharge into a self- 
supporting steel chimney. Those for the two 
later units are arranged on the firing floor and 
discharge into a brick flue in the boiler-house 
basement, which leads to the brick chimney. 
On all three units the grit collecting plant is 
situated on the firing floor and each equip- 
ment is fitted with its own independently 
driven booster fan. On the two original 
boilers and on the first extension unit the air 
heaters are contra-flow, and the cool end 
elements are mounted in removable trays to 
facilitate cleaning. On the two later boilers 
the air heaters are of the parallel flow type 
with facilities for washing the elements with- 
out removal from the rotors whilst the boiler 
is steaming. 
For the high-pressure extensions butt- 
welded pipe-to-pipe joints have been adopted 
for the main steam and feed connections, the 
joints between pipes and valves or fittings 
being of the Babcock ‘“ Sealweld”’ type. 
Interconnection between the high and low- 
pressure steam systems is through an Auld 
reducing valve, capable of passing the full 
output of one high-pressure boiler to the low- 
pressure system. On the water side a con- 
nection is provided between the high and 
low-pressure feed pump suction mains. This 
connection incorporates a non-return valve, 
as the No. 2 set surge tank is at a higher level 
than those associated with No. 1 set. 





Individual central supervisory, control is 
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provided on all boilers, the desk and panel 
type control cubicles being mounted on the 
firing floor adjacent to their respective units. 
The electrical work on the Bailey control 
¢ desks supplied with the extension boilers 
‘o4 © _|has been designed in accordance with modern 
switchgear practice. Wiring is neat and 
accessible, covered terminal blocks are pro- 
vided and external fuses and links are fitted 
so that all wiring and exposed terminals 
within the cubicles can be made dead for 
maintenance purposes. 
On all units the soot blowers are electrically 
operated, automatic equipment of the B.T.H. 
Company’s manufacture being provided. 


AsH-HANDLING PLANT 


Ash-handling is carried out by a series of 
conveyors, which deliver to elevated rein- 
forced concrete hoppers from which lorries 
can be loaded. The rear stoker hoppers dis- 
charge into belts, submerged in water, 
running parallel’ with the firing aisle in 
covered subways, formed below the basement 
floor. These submerged conveyors discharge 
on to a belt conveyor of normal design, also in 
a covered subway, running at right angles to 
‘the firing aisle. That conveyor discharges on 
to an inclined conveyor running parallel with 
the firing aisle, but outside the boiler-house, 
which terminates above and delivers into the 
reinforced concrete hoppers. Each of these 
conveyors is driven by a 5 B.H.P. constant- 
speed motor. The transverse and inclined 
conveyors are fitted with three-speed gear- 
boxes. 

The chutes through which the ash is fed to 
the submerged belts are water sealed at the 
lower ends. Ash valves with twin doors are 
fitted between the hoppers and these chutes. 
Under normal conditions the doors are set so 
that there is a free flow of ash from the 
hoppers to the chutes. Alternative settings 
allow the chute to be shut off from the hoppers 
and emergency ashing is carried out by 
opening the side doors and discharging the 
ash into tipping trucks running on 24in. 
tracks laid flush in the basement floor. An 
electrically operated hoist with runway is 
provided for hoisting the tub portions of the 
ee trucks and emptying them into the rein- 
Sse forced concrete ash hopper referred to above. 

A pneumatic conveyance plant is provided 
for grit handling. This plant collects the grits 
from the various hoppers beneath the boiler 
units into an elevated steel bunker. From it 
they can be discharged either on to the rising 
ash conveyor referred to above or direct into 
lorries. 

The whole of the ash-handling plant was 
provided by John Thompson (Wolverhamp- 
ton), Ltd. Thegrit-handling plant wassupplied 
by Davidson and Co., Ltd., of Belfast. 
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TurRBO-ALTERNATORS 


The first turbo-alternator was also in 
manufacture when it was transferred to the- 
Ministry of Commerce, and the station was 
therefore laid out so that the plant could be 
installed with as little modification to con- 
tractor’s drawings as possible, and with the 
minimum of additional material. The turbine 
is a Metropolitan-Vickers two-cylinder im- 
pulse machine, driving at 3000 r.p.m. a 
33-kV, 37,500-kVA, 0-8 power factor alter- 
nator, with main and pilot shaft exciters, 
the latter being combined in one frame. The 
turbine, which has nineteen stages in the 
high-pressure cylinder and six in each flow 
of the double-exhaust low-pressure cylinder, 
is designed for an initial steam pressure of 
220 Ib. per square inch gauge and tempera- 
ture of 780 deg. Fah., and exhausts at a 
vacuum of 29-lin. Hg. at its economic rating 
of 24,000 kW (29-0in. Hg. at 30,000 kW 
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M.C.R.) to twin condensers of the Metro- 
politan- Vickers central flow type. 

The second turbo-alternator is also a 
Metropolitan-Vickers 3000 r.p.m., two-cylin- 
der impulse set, with double exhaust, but 
differs from the first machine, not only in 
being designed for the higher steam con- 
ditions of 600lb. per square inch gauge, 
820 deg. Fah., but also in that the most 
efficient rating of the turbine is at M.C.R.., 
and that a 1500-kW, 3-3-kV house alternator 
is incorporated. The main alternator is 
wound for 33 kV, as before, but the design 
power factor has been brought into line with 
the average system power factor of 0-95, so 
that the kVA rating of the new machine is 
31,579 at 30,000 kW. 

To take advantage of the higher steam con- 
ditions, twenty-three stages are provided in 
the high-pressure cylinder, the low-pressure 


No. 1 TURBO-ALTERNATOR IN OPERATION 


cylinder staging being as before. The twin 
condensers are also of Metropolitan-Vickers 
manufacture, and are designed to maintain 
a vacuum of 29-Oin. Hg. at the turbine 
exhaust at M.C.R. of 31,500 kW when feed 
heating. The combined surface of the two 
condensers is 27,000 square feet, and 24,000 
gallons per minute of circulating water at 
55 deg. Fah. are required at M.C.R. The 
comparable figures for No. 1 set are 28,000 
square feet and 27,500 gallons per minute. 
Motor-driven barring gear is provided on 
both sets, with a high-pressure jacking oil 
supply to the low-pressure spindle, and 
alternator rotor bearings, the switches con- 
trolling the jacking pump and barrihg gear 
motors being interlocked so that the former 
must be started before the latter. Normal 
lubrication is by means of a gear type oil 
pump driven, through gearing, by the main 
turbine. A separate steam turbine-driven 











oil pump is arranged to start up automatically 
should the pressure of the oil supply to the 
bearings fall to a predetermined figure, and 
a low-pressure motor-driven flushing pump is 
provided as further standby and to circulate 
oil through the bearings for cooling purposes 
after the turbine has been shut down. 

The air ventilation circuits of both alter- 
nators are completely enclosed, the air being 
circulated by shaft fans, assisted, at higher 
loads, by two external fans. Sea water from 
the condenser circulating system is passed 
through two wire-wound tube air coolers 
housed in the alternator foundation block. 

The control of all auxiliary motors is 
grouped on a unit switchboard opposite the 
exciter end of the machine, and will be 
described later. 

Semi-automatic fire protection for the 
turbine oil system is provided on the Mather 
and Platt ‘‘ Mulsifyre ”’ 
system, the diesel en- 
gine driven fire pump 
starting automatically 
as soon as the fire main 
pressure is reduced by 
opening the hand con- 
trol valves near the 
turbine. Completely 
automatic protection 
of the 3300/400-volt 
auxiliary transformers, 
and the station oil 
storage system is also 
provided from the 
same plant. Fire hyd- 
rants, fed with sea 
water from a pump in 
the circulating water 
culvert, are placed at 
strategic points 
throughout thestation, 
and on the coal store, 
and, in addition, a 500 
gallons per minute 
trailer fire pump has 
been provided. 


FEED-WATER SYSTEM 


Three tapping points 
are available on No. 1 
turbine, but only two 
are at present in use to 
give two-stage bled 
steam feed heating to 
190 deg. Fah. at normal 
economic rating of 
24,000 kW. The drains 
from the heaters are 
cascaded through a 
drain cooler to the con- 


densers. Duplicate 
full-duty extraction 
pumps pass condensate 


from the condenser hotwells through the 
drain cooler and the intercoolers of three- 
stage air ejectors, also in duplicate, to 
the first heater, and thence to the second 
heater, through a gland steam condenser. 
From the outlet of the second heater 
the condensate is delivered to the feed 
pump suction mains against the head of the 
surge. tanks, which are situated on the 
60-50’ O.D. level. 

Two 360,000 lb. per hour feed pumps—one 
electric and one steam—which had been 
ordered with Nos. 1 and 2 boilers, were 
originally provided, but this combination has 
latterly been strengthened by the addition of 
a 150,000 lb. per hour motor-driven pump 
for use on light loads and for ‘‘ topping-up ” 
the boilers when No. 1 set is shut down. The 
electric pumps are driven by 1500 r.p.m., 
400-volt, squirrel-cage motors, the remaining 
pump being driven byga steam turbine, 


——— 


arranged to start automatically on a serious 
fall in the feed line pressure. The motor. 
driven pumps and motors are by Mather and 
Platt, the steam pump being by Weirs, 
The pumps are all situated on the 40-00’ 
O.D. level in the mechanical annexe. 
Although from expert geological advice jt 
was known that sub-surface supplies of fresh 
water would be available, the depth at which 
this water would be found could not be fore. 
seen, and, indeed, two bore-holes had to be 
sunk before the water-bearing chalk was 
struck. In the meantime, however, a salt 
water evaporator was ordered from the 
Mirrlees Watson Company, to ensure a supply 
of make-up water in the event of delay in 
finding fresh water. Adequate supplies of 


fresh water were, in fact, obtained shortly ~ 


after the station went into commission. The 
evaporator is a triple effect plant, with a 
maximum rating of 20,000 lb. per hour of 
gained distillate. Live steam from the main 
steam range is reduced in pressure to 60 lb. 
per square inch and desuperheated before 
entering the first effect coils. Cross con- 
nections permit the plant to operate on two 
effects while either the first or second is 
opened up for cleaning. This facility has 
been of inestimable value, as scaling was 
severe when operating on sea water. Since 
completion of the bore-hole, however, fresh 
water has been used and scaling has therefore 
been very much reduced. 

The distillate is pumped from the 
evaporator condenser by a Michaelis trap to 
the storage tanks of 12,000 gallons capacity 
each, at the 80-00’ O.D. level, from which it 
flows to the two surge tanks, also of 12,000 
gallons each, through float-controlled valves, 
and thence to the boilers through the surge 
rising mains and the feed pumps. Feed-water 
treatment is at present achieved by supplying 
caustic soda and sodium sulphite con- 
tinuously, and sodium phosphate _inter- 
mittently as required, by gravity to the feed 
pump suction, but a pump is now being 
installed to deliver the phosphate directly to 
the boiler drums. 

Five-stage feed heating raises the con- 
densate from No. 2 set to 340 deg. Fah. at 
M.C.R. The three final heaters are on the 
discharge side of the boiler feed pumps and 
are provided with an automatic by-pass 
operated by excessive water level in any of 
the heater shells. Three 300,000 lb. per hour 
Mather and Platt feed pumps have been 
installed, two of the pumps being driven by 
500 H.P., 3:3kV, 3000 r.p.m. motors, 
direct-on started from the 3-3-kV auxiliary 
switchboard. The third pump is driven by a 
3000 r.p.m. steam turbine, with automatic 
starting in the event of the failure of either 
of the motor pumps. 

A bled steam evaporator, arranged to 
operate on sea water, if necessary, is incor- 
porated in the feed system of the new set. 
This plant, which comprises three single 
effects in parallel, one of which is spare, takes 
bled steam from the No. 3 heater tapping and 
returns the vapour to an evaporator con- 
denser in the condensate line between Nos. 1 
and 2 heaters. From here the distillate is 
pumped to two 15,000-gallon reserve tanks 
at the 66-58’ level. The 15,000-gallon surge 
or capacity tank is also at this level. 
De-aeration of make-up is achieved by 
recirculating water from the reserve tanks 
through the main condensers to the surge 
tank, so maintaining a supply of de-aerated 
water in the latter. A  variable-stroke 
reciprocating pump supplied by the Candy 
Filter Company injects caustic soda and 
sodium. sulphite in solution into the feed 
pump delivery mains to provide feed water 
conditioning, while plant for recirculating a 





portion of the boiler water will be instailed 
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shortly. This will comprise a flash chamber, 
in which water from the boiler drums is 
allowed to flash partly wet steam at a pressure 
of about 20 lb. per square inch gauge ; this 
steam will be used for heating the offices, 
workshops, &c. The concentrated liquor 
from the flash tank will be returned to the 
feed pump discharge lines by a variable- 
speed reciprocating pump. 


CIRCULATING WATER SYSTEM 


Circulating water is obtained from Larne 
Lough through the intake works already 
referred to which incorporate two Brackett 
band screens, each having a capacity of 
1,600,000 gallons per hour. The number of 
screens can, if necessary, be increased to five, 
and @ similar screen is also installed in the 
emergency intake. 





To prevent mussel growth in the culverts 


and sliming in the condenser tubes, the water 
is chlorinated on the intermittent dosing 
principle. The circulating water pumps are 
under the main engine-room crane in the 
turbine room, in pits in the basement, and 
are all of Drysdale manufacture. Two pumps 
are provided per set, those for No. 1 set being 
vertical-spindle centrifugals driven by 435 
r.p.m., 150 H.P., 400-volt Metropolitan- 
Vickers motors, with rotor resistance starting. 
The pumps for No. 2 set are of the vertical- 
spindle axial flow type, with 960 r.p.m., 
130 H.P., 3-3 kV, direct-on started motors, 
also by Metropolitan-Vickers. The control of 
the circulating water system for this set is 
centralised on a panel beside the 400-volt 
unit switchboard already referred to. The 
condensers of each machine are so arranged 
that half of each condenser may be cleaned 
in turn while the set is on load. 
(To be continued) 








Mobile Power Stations for U.S.S.R. 


No. II1—(Continued from page 299, April 13th) 


BoIrLers 


HE boilers for each class of station are of 

specialised type adapted to meet the dimen- 
sional limitations imposed. 

Thompson Boiler—The 1000-kW coal-fired 
boiler—see Fig. 1 (ante)—manufactured by John 
Thompson, Ltd., Wolverhampton, is of that 
company’s mobile, water-tube type. It con- 
sists of boiler tubes; steam, and mud drums, 
water-cooled combustion chamber, side and 
roof walls, together with integral economiser. 
The stoker is of the motor-driven chain-grate 





low-grade fuel of calorific value 7840 B.Th.U. 
per lb. 

La Mont Boiler.—The 1000-kW oil-fired unit 
—Fig. 3 (ante)—is supplied from a La Mont 
water-tube boiler, manufactured under licence by 
Ivor Power Company, Ltd. It is built in two 
distinct sections, the first being the combustion 
chamber cooling tubes and the second the boiler 
convection elements arranged in two banks to 
provide space for the superheater. Under 
normal circumstances water circulation is 





obtained by a steam-driven turbine pump 
taking water from the underside of the steam 


drum, a water drum, and a water wall header, 
all disposed, in such a manner as to promote 
natural water circulation, together with a super- 
heater arranged for two-pass flow. In Fig. 5 
one of these boilers is seen in the early stages of 
assembly. A forced draught fan is provided 
and is driven by a single-stage, impulse steam 
turbine. Five burners are provided, and are 
supplied by a motor-driven centrifugal pump 
and a steam-driven reciprocating pump. A 
single-effect evaporator is included for supply- 
ing the boiler feed make-up and is fed with the 
exhaust from the steam turbine driving the 
forced draught fan, supplemented by live 
steam at reduced pressure. The feed-water 
heater, which is of the tubular type heated by 
steam from the evaporator or reduced pressure 
live steam, is connected, between the boiler inlet 
and its feed pumps. The Foster-Wheeler 
boiler has a M.C.R. capacity of 65,000 lb. per 
hour, generating steam at 392 lb. per square inch 
gauge pressure and 700 deg. Fah. temperature, 
with fuel of a calorific value of 17,500 B.Th.U. 
per lb. 


Power UNItTs 


The power units for the several capacities 
differ in little but their size and the illustration 
shown in Fig. 4 is generally typical of all classes 
of mobile power stations. Fabricated construc- 
tion is utilised freely in many of the components. 

Turbines.—The turbine is of the self-con- 
tained type, in which the condenser is made 
integral with the turbine exhaust to economise 
in weight and headroom. Apart from the 
number of stages which depends on the capacity, 
the turbines of all three sizes follow much the 
same lines. The turbine governor system 
incorporates a selector device to obtain effi- 
cient running at partial loads, and an emergency 
governor is fitted to shut down the plant in the 
event of excessive overspeed. 

Condensers.—The condenser is of the single- 
shell surface type, with an effective cooling 
area of 806, 1470, and 2540 square feet respec- 
tively for the 1000-kW, 2500-kW, and 5000-kW 








type, and has a door at the rear to permit of 
the removal of ashes by hand. Coal is raised 
to the stoker hopper by a motor-driven belt 
conveyor ; the upper end of one of these con- 
veyors is visible in Fig. 1. Motor-driven forced 
and induced draught fans are provided. The 
boiler feed pump is of the motor-driven centri- 
fugal type for normal operation, but a steam- 
driven reciprocating pump is also included for 
stand-by purposes. The boiler is fed as far as 
possible by the condensate, and the requisite 
feed make-up of crude water is passed through 
two John Thompson “ Kennicot ” slug feeders 
for chemical treatment. A live steam high- 
pressure heater is interposed between the slug 
feeders to raise the temperature of the feed 
admitted to the economiser. This boiler has a 
maximum continuous rating of 16,750 1b. per 
hour, generating steam at 382lb. per square 
inch gauge at superheater outlet, and tempera- 
ture 690 deg. Fah., the rating being based on a 





FIG. 4—TYPICAL POWER UNIT 


and water drum, and discharging to the boiler 
distribution headers. The oil-burning details 
consist of two burners fed from a motor-driven 
rotary pump and a steam-driven vertical pres- 
sure pump. Forced draught is provided by a 
motor-driven fan. Boiler feed make-up is 
supplied from a single-effect evaporator heated 
by live steam through a reducing valve. The 
feed-water heater is of the high-pressure, tubular 
type, supplied by the exhaust from the steam- 
driven boiler auxiliaries, and is used as a vapour 
condenser for the evaporator. The La Mont 
boiler has a M.C.R. capacity of 17,500 lb. per 
hour, generating steam at 390]b. per square 
inch gauge pressure and 690 deg. Fah. tempera- 
ture. The oil fuel in this case has a specified 
value of 17,650 B.Th.U. per lb. 

Foster-Wheeler Boilers.—The boiler for the 
5000-kW equipment is of the Foster-Wheeler 
design, manufactured under licence by Ivor 





Power Company, Ltd. It comprises a steam 





sizes of unit. The M.C.R. is based on a vacuwn 
of 27-6in. Hg. pressure, and circulating water, 
at a temperature of 60 deg. Fah. in quantities 
of 800, 2300, and 4020 gallons per minute 
respectively for the above-mentioned series of 
capacities. The condensate is extracted by a 
centrifugal pump driven mechanically from the 
main turbine shaft, the air being removed by a 
two-stage, steam-operated ejector, which is pro- 
vided with inter and after coolers, through 
which the main feed passes, thus conserving 
the latent heat of the operating steam. Cooling 
water is delivered to the power station by a 
motor-driven centrifugal pump, which is 
mounted on a separate bed plate, so that it 
can be placed, near the water source, and thereby 
obviate difficulties through excessive suction 
head. For conducting the cooling water, suit- 
able lengths of steel piping are supplied, the 
whole being carried in the spares wagon. For 





priming the circulating pump and handling the 
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water system until electrical supply enables 
the motor-driven pump to take over, a small 
petrol-driven pump is included and stationed 
near the main pump. Alternatively, on some 
of the sets a small petrol-driven D.C. generator 
is provided for supplying certain auxiliaries, 
heating and lighting, and in such cases the 
priming pump is driven by a D.C. motor instead 
of by a petrol engine. 

Gearing.—The gears are of the Metrovick 
double-helical, single-reduction type, with the 
ratios required to reduce to the requisite alter- 
nator speed of 1500 r.p.m. the turbine speeds 
of 7500, 6000, or 5000 r.p.m. 

Alternators.—The alternator is of turbo type, 
with a four-pole salient pole rotor. It generates 
at 6300 volts, three-phase, 50 cycles, 0-8 power 
factor, 1500 r.p.m., and gives its rated capacity 
with closed air circuit ventilation through an 
air cooler, fitted with wire-wound tubes of the 
Clayton-Still type and mounted usually beneath 
the alternator. The rotor consists of a single 
steel casting for the body and solid type poles, 
press-fitted on to the rotor shaft and equipped 


in a weatherproof kiosk of conventional type. 
The main generating panel and two or more 
feeder panels are accommodated in a separate 
chamber. The protection elements include over- 
current and restricted earth fault relays, with 
rectifier detail and a “‘ Metrosil ” surge diverter. 
The low-tension switchgear consists for the most 
part of distribution items incorporated in the 
control board. Where the station is fitted 
with a D.C. generator there is also a generator 
kiosk, as seen on the right in Fig. 6, containing 
the contactor gear for supplying the priming 
pump, and interlocked with the low-voltage 
A.C. supply the heaters and lighting, so that 
these services can be operated with D.C. until 
the generator is functioning, and then switched 
on to the A.C. supply. 


ContTrRoL GEAR 


The contro] gear comprises the control board 
already mentioned and the boiler auxiliary 
panel. The control board consists of two oil 
circuit breakers for the auxiliaries, together 
with one or more breakers on low-tension feeders 





with robust shunt field coils, which are retained 


to have available some relatively pure water, 
especially in connection with oil-fired units, 
Starting up is a relatively simple undertaking, 
and is largely based on ordinary practice, having 
regard, however, to the fact that, in general, 
electrical power is not available for this purpose, 
The priming pump, driven by either a petro] 
engine or D.C. motor, is started up and kept 
running until electric power is generated to 
operate the auxiliaries. On the oil-driven sets, 
a hand pump is provided as a starting-up 
standby for the motor-driven oil fuel pump. 








Merchant Shipbuilding During 
the War* 


By Sir AMOS L. AYRE, K.B.E. 


(The greater part of this paper surveys the 
whole field of merchant shipbuilding during the 
war period, and discusses, firstly, the organisa- 
tion adopted and the reaction of prevailing and 





for operating local services. These breakers 


altering conditions on the evolution of the 
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FIG. 6-ELECTRICAL GEAR 


in position by pole shoes. The stator is of 
fabricated box construction with internal ribs 
supporting the stator stampings constituting 
the core. The stator windings are of diamond 
pattern, formed and insulated before inserting 
in the open type slots. A ventilating fan is 
mounted at each end of the rotor to circulate 
the air through the coolers. The exciter is 
direct-coupled, to the alternator shaft, and is a 
standard shunt-wound generator designed for 
stability over a wide range of voltage. It is 
controlled by a shunt field rheostat and a voltage 
regulator. 

Auziliary Supplies——The generated supply 
voltage—6300 volts—is not suitable for operat- 
ing the auxiliary motors, and an oil-immersed, 
naturally cooled, outdoor type transformer is 
provided to transform down to 380 volts. The 
rating of this transformer is normally 75 kVA 
or 150 kVA, but larger sizes have been used 
where low voltage supplies have been demanded. 
for external duties. On the high-tension side 
the transformer is connected permanently to 
the alternator terminals, the low-tension supply 
being led to a feeder distribution board as 
mentioned below. 


SWITCHGEAR 


are combined with distribution gear in the 
manner shown in Fig. 6, in which the total 
number of oil breakers is five, although only 
three are visible. The nearest breaker controls 
the circulating water pump, which is of the 
contactor type, push-button operated. 


MISCELLANEOUS 

The steam pipe connections between the 
trucks include large flexible bends and loose 
pipes are provided in all connections to permit 
the pipe system on each truck to be self-con- 
tained. Electrical interconnections are made 
by suitable jumper cables. 

Lubrication has received particular attention 
and a complete system has been evolved. 
Forced lubrication is provided where advisable, 
and a heater is included, in the lubricating oil 
tank as a precaution against freezing. 

A liberal supply of tools and spare parts has 
been included on each train. The smaller items 
are contained in chests bestowed conveniently 
on the trucks, the larger pieces being carried in 
the standard goods wagon which carries the 
circulating water piping during transit. 

The lay-out is designed, to give a clear gang- 
way along the side of the train for the attendants 


programme ; and, secondly, the enlistment of 
aid from sources outside the normal U.K. build- 
ing industry. The following abstract deals with 
questions that are more directly of technical, as 
opposed to administrative and _ strategical, 
interest. ] 


THE SPEED QUESTION 


OccasIoNAL references have earlier been 
made to speeds and the problems that were met 
with in the supply of propelling machinery, both 
for medium and high powers. Whilst, from the 
very beginning, no effort was spared to use 
every shipbuilding berth and all engine shop 
capacity appropriate to vessels of higher speed, 
and generally to increase the power of the 
slower types, the fact remained that various 
features, such as the production effort involved. 
in producing faster vessels, the amount of cargo 
likely to be carried in a given time, and the 
earliest moment at which the extra productive 
effort was likely to result in a vessel carrying 
cargo in service, had all to be kept carefully in 
mind. Such were the practical tests of the 
subject. / 

It is elementary to say that, in the general 











The high-tension switchgear is self-contained 


to pass from one section to another. 
For the first filling of the boiler it is desirable 
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case, of two ships, one of high and one of low 
speed, and of the same cargo deadweight capa- 
bility, the faster will carry more cargo per 
annum. It is also elementary to say that of two 
ships of high and low speed and of the same 
dimensions, the slower will carry more cargo 
per annum. Certain other fundamentals have, 
however, to be kept in mind. The fast ship of 
the same deadweight is a larger ship and of 
larger power, and therefore requires longer to 
build and absorbs more labour and materials, 
particularly certain materials, such as heavy 
castings and forgings which in wartime are 
bottleneck items. Moreover, the larger dimen- 
sions reduce the number of available berths. 
The smaller-dimensioned and slower ship may 
have made several voyages before the larger and 
faster ship enters service. The route on which a 
vessel is to be employed has also to be con- 
sidered. These observations are neither advo- 
cacy for the slow nor fast ship, but they do 
indicate the kind of close considerations that 
must be given. Above all, the means of pro- 
duction available must be accepted as a deter- 
mining feature of the highest importance and 
influence. 

A feature of the speed question was that of 
convoys. At the outbreak of war our Mercantile 
Marine consisted of ships within the range of 
very slow to very fast, and various categories 
had therefore to be catered for, the fast and 
very fast being usually operated “free of con- 
voy,” although that did not necessarily mean 
they were more immune than the slow vessel in 
convoy. The remainder were fitted into convoys 
of various speeds. In spite of the pre-war plan 
(hypothesis y) containing provision for increased 
power in the case of steam tramp vessels, i.e., 
about 2000-2100 I.H.P., as compared with the 
pre-war vessel of about 1400-1600, these were 
often dragged down to a low level of speed, 
owing to the inability of the older vessels under 
the conditions that prevailed whilst making 
voyages in the higher latitudes of the North 
Atlantic. 

The power was, however, eventually increased 
to 2500 I.H.P., making the vessels suitable for 
a convoy of higher speed, but in which—as it 
turned out—there was rarely the need to utilise 
the full power. At the same time results were 
frequently influenced by the quality of fuel and 
other matters. 

At a certain stage the convoy speeds were so 
defined that, in planning for speed, anything 
between 12 and 15 knots was not appropriate, as 
such vessels would have found themselves 
reduced to the condition of a “ 10-knot convoy ” 
and the extra productive effort thereby wasted. 
The concentration at about, but not less than, 
15 knots that resulted from the cutting out of 
vessels of 12 to 15 knots, enabled a maximum 
number of vessels of 15 knots, of the “ free-of- 
convoy ” condition, to be produced. It was a 
great advantage from the point of view of 
imports, to make use of the same amount of 
production effort in the engine shops to produce 
two vessels of 15 knots rather than one of 
17-18 knots. The application of this policy 
resulted in a closer standardisation of the larger 
diesel type of engines and on a single-screw basis 


for vessels of about 11,000-12,000 tons dead- 


weight, but at a later date using two such 
engines,. twin - screw, for larger vessels of 
17 knots. The earlier condition for the smaller 
vessels of liner type had included two diesel 
engines of moderate size with twin screws for 
speeds of about 16 knots, or single sets of very 
large sizes, which invoived special problems in 
regard to material supply.. Apart from the 
standard single-screw simplified turbine set of 
6800 service B.H.P. at 116 revolutions, which 
was adopted at a time of great shortage and 
difficulty, a number of sets of 8000 at 100 revolu- 
tions were produced as far as was possible. 

In the case of the standardised simplified 
geared turbine set, the various features of 
simplification enabled a much larger number of 
sets to be produced, and some berths of suitable 
dimensions, although in yards ordinarily build- 
ing tramps, were then brought into use on liner 
construction. These vessels had water-tube 
boilers of two types and here again substantial 
assistance was obtained from establishments not 
normally engaged in marine work. With this 


standardised provision of propelling machinery | 





for fast ships, introduced as the marine engi- 
neering establishments were able to undertake 
an increased proportion of merchant work, and 
with the outside support in the production of 
units, it was possible to plan for an increased 
programme of such vessels, but this was ulti- 
mately dependent on the rate of fitting-out of 
the machinery on board, which, in turn, was 
dependent on labour supply. To balance the 
output of some shipyards it was occasionally 
necessary to give them work of some other type 
in which the fitting-out of machinery did not 
present any difficulty by way of labour supply. 


RESEARCH WORK ON RESISTANCE AND 
PROPULSION 


During the earlier part of the programme, 
the vessels under construction were all pre-war 
prototypes for which models and ‘propulsion 
arrangements had been tank-tested. As modi- 





fications became essential, because of the 


whilst slightly less than the previous vessel, 
included the advantage of the elimination of the 
rise of floor, permitting the use of parallel or 
“ universal ” plates for the floors. 

Table I applies to the three vessels. 

It will be observed that, in spite of the 
increase in the block coefficient, and the less 
helpful value of length-displacement ratio, the 
vessels with the large bilge radii gave improved 
results. The combined effect of @ less resistful 
model and one that enabled multiplication of 
standard parts in fabrication to be taken to 
greater extent than the normal model, was a 
double advantage. 

The broad tendency of these results would 
seem to indicate that the fetish of earlier years 
to adopt hard bilges for the sake of reducing 
the prismatic coefficient may have been wrong. 
For vessels of such “ slow ” speed, 1.¢., a8 repre- 
sented, by viv L, the ratio of wetted surface 
to displacement would seem to be a factor of far 











Taste [ 
Normal pre-war 
prototype. “* P.F. (B).” *P¥. (Cp.” 

Block coefficient ... 0-753 0-768 0-760 
Prismatic coefficient ... 0-767 0-782 0-777 
Mid-area bia! che’ suet cous dee! abe 0-983 0-983 0-982 
OE ee en ae eee 6in. 6in. Nil 
Tumble-home at L.W.L. ... ... 20. «- lin. Nil Nil 
Length of parallel-bod noe. ang seas pee 69ft. 149ft. 142ft. 
Mt isgtooanr | cov) traue! see 18-23 17-64 17-68 
Radiccs of GiIg@ 05 ore ose ae ea Aft. Gin. 5ft. Gin. 8ft. 

joe A aie ay ee .| 0-623 S36 0-658 | 0-630 Coss 0-644 | 0-605 o'tes 0-623 
I IRI se. cael cada ing olde. 1.5 1055 1230 1455 1141 1313 1513 1092 1253 1458 
Improvement of 4-;E.H.P., per cent. . . 6-2 6-2 76 9-4 











strategical development of the war—which 
usually meant the introduction of new types— 
further experiments became n .- These 
were mostly done at the N.P.L., but some were 
carried out in the tanks of Messrs. Denny Bros., 
Dumbarton, and Messrs. Vickers-Armstrongs at 
St. Albans. 

One of the earliest cases concerned the 
partially fabricated deep-sea tramp “P.F: (B)”— 
to which reference in other connections has 
already been made. This vessel was founded on 
a good model of one of the prototypes that had 
done well in service under varying weather 
conditions. But this basis model, with a bilge 
radius of 4ft. 6in., had only 69ft. of parallel- 
body. It was decided to attain an increase in 
the amount of parallel-body by increasing the 
bilge radius to 5ft. 6in. and fairing the narrower 





lower water lines amidships into the ends, leav- 
ing the parent form otherwise generally the 


greater importance than prismatic coefficient. 
The use of the hard bilge must also throw a 
severe strain on the stream flow, which, in its 
approach to amidships, has to spread out over 
a rapidly increasing girth of section. There 
must also be considerable difficulty, after their 
almost certain breakdown under such con- 
ditions, to collect themselves into an orderly 
pattern after leaving the after end of the 
parallel-body. This feature is the likely explana- 
tion of the high degree of efficiency of some 
vessels, built about thirty or forty years ago. 
It is interesting to recall that the half-girth 
then entered into the compilation of the “ First 
Numeral ” for scantling purposes. 

By the time the feature of easier bilge had 
been adopted in the “ P.F.(C)” type, 1.¢., to 
the greater extent than that employed in the 
first vessel, ‘“‘ P.F. (B),” the standard 15-knot 
cargo ships and tankers had gone into produc- 








Tas_e II 
Easier bilge and straight 
Normal form. side frames. 
Displacement ... ov 16,488 16,460 
Block coefficient : oa 0-678 0-677 
Prismatic coefficient ... ... ... «+ 0-688 0-692 
Mid-area, square feet, moulded ... ... 1,799 1,773 
a PN a Ss cca’ ge eberd ban wre a 
n ae | ogame ia pet . 9in s 
Redius of bilge... = is 6ft. : 10ft. 
at RE Nosl “sas se pe 14 15 16 14 15 16 
ode UN ele 0-649 0-666 0-700 0-633 0-635 9-675 








same, with the exception of the elimination of 
tumble-home. This produced 149ft. of parallel- 
body. At the same time the new vessels were 
structurally redesigned to load down to a deeper 
draught. Anticipations that the easier bilge 
would not materially affect the resistance were 
confirmed, but conditions were such, at that 
moment, that the time for additional experi- 
ments to take the feature to a further extent 
could not be afforded. 

Eventually, such experiments were under- 
taken before a new design of these vessels— 
modified again because of strategic reasons—was 
put into production, Unfortunately, these were 
not so “methodical” as might have been 
desired, other features being introduced during 
the course of the experiments. The net result 
was the adoption of the same general parent 
form of ends, but with a bilge radius of 8ft., 
associated with no rise of floor or tumble-home. 
This produced 142ft. of parallel-body, which, 


tion with a model, which, having regard to the 
various governing circumstances as to trim, 
&¢., was considered to be of a high order. This 
model was of such a form that, in the case of 
the tanker, only two bulkheads occurred within 
the ’midship scrieve. Whilst other features 
had been adopted in the structural design of 
these vessels for the purpose of facilitating pro- 
duction, the lack of transverse bulkheads with 
bottom and wing plates workable off the same 
templates was considered to be some disad- 
vantage. It was therefore decided to experi- 
ment with this model, using a larger bilge radius 
and, in addition, in case it was required 
eventually to toe-weld transverse frames to the 
shell, either with or without prefabrication in 
slabs, to make all side frames of straight lines 
tangential to the bilge, practically throughout 
the length of the ship. Although the latter 
feature was possibly a handicap to the model, 
the two features in combination resulted in a 
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definite improvement. The comparative figures 
are given in Table IT. 

It is seen that not only was the reduction in 
resistance appreciable, but the extension of 
parallel-body enabled extended multiplication 
of various structural members and resulted in 
four transverse bulkheads occurring on the 
*midship scrieve. 

Whilst the incidental improvement of resist- 
ance had been considered a possibility in the 
fuller tramp vessel, the attainment of improve- 
ment in the case of the finer model of the 
15-knot vessel was hardly expected, particularly 
with the introduction of the added feature of 
straight frames. From the improvement shown 
in the above table it would seem we should con- 
clude that 15 knots at 465ft. in length does not 
represent a “fast” vessel, the VVL being 
only 0-696, and well within the speed (about 
16? knots for this length) at which the first 
important condition of wave-making is experi- 
enced, and that wetted surface is still of major 
importance. 

On the whole, it would also seem safe to con- 
clude that this factor of wetted surface—in its 
relation to the amount of displacement it 
encloses—so far as it is aided by a larger radius 
of bilge than had been customary during the 
era in which the prismatic coefficient of slow- 
speed ships has been unduly worshipped, should 
receive primary consideration. Not only in the 
case of “slow” ships, but also in the case of 
‘fast ” ships, the bilge radius most likely has 
an important influence on the stream flow. It 
is probable that there is a near relationship of 
block coefficient and radius of bilge, at least 
where the block coefficient is appropriate to the 
speed, é.e., the vessel is not over-driven in that 
respect. 

The results obtained over the range covered 
by the two types of which detailed reference has 
been made, caused a possible revision of the 
models of the other prototypes to be examined. 
The introduction of an easier bilge invariably 
gave an improved result. Over all the instances, 
and in which care was taken to retain, generally, 
the parent form of the ends, the improvement 
varied from 3 per cent. to 6 per cent. 

A further interesting feature of research work 
based on model experiments was the use of the 
complete straight-lined form. This had been 
considered in connection with the partially 
fabricated tramp, but as the purpose of outside 
fabrication, in that case, was to accelerate pro- 
duction of hulls up to the limit at which labour 
for fitting-out was available, it was decided to 
fabricate the ’midship body only, the shipyards 
being capable of producing the ends whilst the 
structural firms produced the middle-body with 
the curved bilge. At the stage when it was 
desired to produce 100 tugst of 70ft. O.A. 
length, 65ft. B.P., having regard to the already 
very heavy load on the firms building small 
vessels, it was decided to examine the possi- 
bility of a straight-lined form suitable to the 
smaller structural firms. It was important that 
there should be no twist in the plating, 7.e., that 
any curvature should apply simply in one direc- 
tion only. A ’midship section of five straight 
lines from which simple panels of plating were 
developed, towards the ends was evolved. An 
orthodox model of a similar sized vessel of 
proved high efficiency was selected as the target 
for the straight-lined form. In the case of the 
latter the principal object of the tank experi- 
ment was to determine the best location of the 
chines at the ends. In the result, the straight- 
lined model was an improvement on the 
orthodox ‘form at all speeds up to 7} knots, 
which was the intended working range, and a 
high speed as represented by Viv. L=0-93. 
The vessels were therefore put into production 
on that basis. 

At a later date, when a large number of 
400-ton deadweight tankers were required, also 
some coastal lighters, the same type of form, 
after. tank testing with similar comparative 
results as have just been described, was adopted. 
On one occasion when there was an expected 
need for a large number of 2800 deadweight 
tonners of 250ft. in length, and little likelihood 
of shipbuilding capacity being available, but 
with the possibility of an appreciable amount of 


capacity in structural works becoming available, 
a straight-lined form was developed in readiness, 
and at first attempt produced an improvement 
varying from 6} per cent. at 7 knots to 2} per 
cent. at 10 knots, as compared with the very 
efficient form of the normal prototype. With 
some amendment to the positions of chines 
these percentages were increased to 8} and 5 per 
cent. respectively. Whilst it is not likely that 
straight-lined forms will become popular, the 
feature is worthy of consideration when facility 
of construction is desired. 
(Z'o be continued) 








The Sinking of the “ Admiral 
Scheer ” 


AN announcement by the Air Ministry states 
that a reconnaissance flight made on Tuesday, 
April 10th, showed that the German armoured 
ship ‘“‘ Admiral Scheer,”’ sometimes known as a 
pocket battleship, was sunk in the attack made 
by aircraft of Bomber Command on Kiel on 





8in. The standard displacement was given ag 
10,000 tons, but it seems probable that ove, 
12,000 tons was a more likely figure. The c omple. 
ment of officers and men carried was about 
nine hundred and twenty-six persons. The large 
guns, of which six were carried, were 1 lin. calibre 
and were of a new Krupp model. They were 
designed to fire a 670 lb. projectile with a range 
of 30,000 yards and an elevation of 60 deg. The 
main engines comprised eight sets of Coublo. 
acting, two-stroke M.A.N. oil engines; working on 
the airless injection principle. The power of each 
unit was 6750 S.H.P. when running at 450 r.p.m, 
Each group of four engines drove a single pro- 
peller shaft through Vulcan oil-operated clutches 
and reducing gear, giving a propeller speed of 
250r.p.m. The engine weight has been given as 
about 17-6 lb. per shaft horsepower, excluding 
the Vulcan drive, the propeller, “and the 
auxiliary gear, the weight of the whole machin. 
ery being about 48-5 lb. per shaft horsepower. 
The ship carried, in addition to the six llin. 
guns, eight 5-9in. guns, six 4: lin. anti-aircraft 
guns, and eight 3-pounder guns, with ten 





machine guns. The torpedo tubes were above 
water and provision was made for eight 2lin. 








GERMAN ARMOURED SHIP 


the night of April 9th. Our engravings show 
the ship as she appeared in the early years of 
the war, and her capsized hull in the inner dock 
basin at Kiel. It will be noted that the ship is 
lying almost completely upside down, much in 
the same position as the battleship ‘“ Tirpitz ” 
after she was bombed in Trémso Fjord, Norway. 
The ‘“ Liitzow ’—ex-‘‘ Deutschland ’—is the 
only remaining ship of this class. She was 
torpedoed by a British aircraft off the coast of 











“ADMIRAL SCHEER "* 


torpedoes. Two aircraft were carried, with 
catapult launching gear. In the “ Admiral 
Scheer ” the armoured belt was 4in., thick while 
the turret armour was 4in. on the base aid 
5}in. on the faces, with 2in. to 3in. on the 
sides. The conning tower had 5in. armour, with 
2in. to 3in. sides. The deck was covered with 1 jin. 
to 2}in. armour, with 3in. armour over magazines. 
The ship had external bulges. Later recon- 
naissance showed that, in addition to capsizing 





“ADMIRAL SCHEER’’ SUNK IN KIEL HARBOUR 


Norway in June, 1941, and was again torpedoed 
by British midget submarines in Alten Fjord 
on September 22nd, 1943. A third ship, the 
** Admiral Graf Spee,” scuttled herself in order 
to avoid action in the River Plate on December 
17th, 1939. 

These ships were the first of such size to have 
welded, hulls, and to be propelled by oil engines. 








{ Eventually extended to 180. 





The length of the ‘‘ Admiral Scheer’’ was 609ft. 
3in. overall, beam 69ft. 6in., and draught 21ft. 


the “ Admiral Scheer,’ damage was done to the 
cruiser “Emden” and the heavy cruiser 
“ Admiral Hipper.” Damage was also done to 
the shipyards of the Deutsche Werke and Krupp 
Germania Werft. Some days prior to the 
bombing of Kiel the “‘ Admiral Scheer’ was 
sighted in the port of Gdynia, and it seems 
likely that she was compelled to leave that port 
and seek shelter in Kiel, owing to the pressure 
of Russian forces. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Maximum World Trade 


In the course of an address at the annual 

neral meeting of the Federation of British Indus- 
tries on Wednesday, April 11th, Sir George Nelson, 
the retiring President, spoke of ways in which 
greatly increased world industrial activity could be 
achieved. He said that the greatest long-term con- 
tribution could only come from raising the level of 
prosperity through the industrial development of 
the nations, which had not so far attained a standard 
‘of living comparable with the best. The raising of 
world prosperity was dependent on greater invest- 
ment of capital, and on improving and making 
available in greater measure technical and industrial 
experience to those who needed it, in co-operation 
with the establishment of new activities in many 
countries which in the past had not developed their 
economy as was necessary and’ possible. There 
were, of course, difficulties in the way. Capital from 
this country could not be so readily available as in 
the past until our export trade had grown to the 
substantial dimensions necessary to provide the 
means for us to pay for our imports. Sir George 
continued that in the long run, the more our 
customers developed their own economy, the more 
would they be able and willing to buy from us. The 
nature of our exports would, he thought, un- 
doubtedly change, and this would hurt certain 
established interests, but this trend was inescapable 
if we were to increase the volume of our exports as 
a whole. In other words, the general tendency 
would be for countries to develop industries to 
supply their own needs of distributive goods, but 
out of this would arise a demand for capital goods 
or high-grade distributive goods from this country, 
the total volume of which could, with a proper 
policy, be made to exceed any loss in the field of 
distributive goods. Britain, by its sacrifice of credits 
to pay for the necessary munitions and equipment 
to hold the bridge of freedom alone, had a particular 
problem of its own to solve in the early years after 
the war, and it was quite clear, Sir George said, 
that the future policy of this country must be based 
onits ability to export the necessary amount of goods 
and services to enable it to maintain its own 
standard of living and industrial activity while con- 
tributing greatly to the prosperity of those coun- 
tries from which it bought supplies. A multi- 
lateral system of international trade was a desirable 
objective, and, if conditions were such as to allow 
it to operate satisfactorily, it would be the ideal 
plution of our problem. Sir George thought, how- 
ever, that industry was not prepared to embark 
blindly on any multilateral system and abandon 
all other means of meeting our needs without being 
assured that by doing so it was not laying itself 
open to influences which might seriously prejudice 


, our capacity for balancing our payments and 


acquiring necessary imports. 


The Pig Iron Market 

There is, generally, a tightness in the 
supplies of most grades of pig iron. Production is 
maintained at a fairly low level, which just enables 
existing requirements to be met. Questions of fuel 
and transport, as well as adequate labour, affect 
increased production at present, and, furthermore, 
supplies of high-grade foreign ores are only on a 
small scale. There are hopes, however, that larger 
quantities of these ores may become available from 
North Africa, Spain, and Sweden, as and when more 
shipping space becomes possible. The demand 
for all varieties of pig iron is active, particularly 
for hematite, which continues to be allocated only 
in cases where no other grade can be utilised. The 
position regarding hematite is believed to have 
improved slightly, for stocks are now said to be a 
little better than they were. There is less stringency 
in supplies of low-phosphorus and refined pig irons. 
High-phosphorus pig iron, required in increasing 
quantities by the light castings industry, is by no 
means plentiful, and present outputs do little more 
than fill current needs. In the consuming indus- 
tries the light foundries are busy on the production 
of castings required chiefly by the building trades. 
Further expansion, however, may be slow until 
more labour is available and bigger tonnages of 
high-phosphorus iron can be allocated. The general 
engineering and jobbing foundries are fairly well 
employed, some of them still being occupied with 
orders for special Government castings. The 
machine tool and heavy electrical trades are busy. 
In the market for ferro-alloys activity has again 
‘been evident. 


Scotland and the North 


There has been some improvement of 
business in the Scottish iron and steel industries 


‘during the last week or two, although conditions 





Export quotations are f.o.b. steamer 


generally remain somewhat irregular. Fuel supplies 
are now on better lines, with the result that produc- 
tion has increased. As the end of the war in Europe 
approaches, requirements for many iron and steel 
products are smaller and most departments would 
welcome a bigger volume of new business. It is 
fully realised, of course, that there is a large potential 
demand for iron and steel required for reconstruc- 
tion programmes, both at home and overseas, and 
manufacturers look forward to meeting that demand 
as soon as controls can be relaxed sufficiently to 
enable them to do so. Some improvement may be 
noted in the demand for steel plates, but it is 
restricted to the lighter varieties. Business in 
heavy plates does not yet show much sign of expan- 
sion as there is at present little call for merchant 
shipbuilding material. Locomotive and wagon 
builders are taking up fair tonnages of plates, and 
there is a small amount of export business, but, 
nevertheless, the plate mills are anxious to increase 
their activity. In the mills producing light steel 
sections and bars, there is a fairly good rate of 
employment, and there is also an active demand for 
permanent way equipment. The demand for light- 
gauge black sheets remains very brisk, and most 
sheet makers are now booking orders for delivery 
during the third period. At the same time there are 
considerable orders in hand for galvanised sheets, 
but early delivery is not possible on account of 
labour shortages in the galvanising departments. 
In the Lancashire iron and steel industries opera- 
tions continue on a moderately good scale. New 
business is coming in steadily, and regular deliveries 
are being made of semi-finished and finished steel 
products. The wire mills continue to press for large 
quantities of rods and billets, and supplies of blooms 
and other semi-finished steels for the forges are 
maintained at a good rate. Fair tonnages of boiler 
and frame plates are being taken up, and there is 
an active demand for sheets of light gauges. Black 
bars for bright drawing purposes are in request, 
and reasonably good business is also being trans- 
acted in small-diameter mild steel bars. There 
has not recently been much improvement in the 
demand for special alloy steels. In the finished iron 
industry producers of Crown and best bars have a 
moderate volume of orders in hand, and new busi- 
ness is coming forward fairly well. Trade in bars 
of Nos. 3 and 4 qualities is not very brisk. The 
steelworks on the North-West Coast continue at a 
high rate of employment. 


The North-East Coast and Yorkshire 


Although few fresh features are to be seen 
in the iron and steel industry of the North-East 
Coast, production is maintained on a good scale. 
There is a moderate amount of business in hand, 
although some departments are now working at 
much lower pressure, and could accommodate more 
orders than they are receiving. With the demand 
made by the war becoming less insistent, the iron 
and steel industry can, as soon as conditions permit, 
devote more of its attention to the production of 
civilian goods, and also to export requirements. 
Some export business has already been placed, but 
it does not, of course, amount to very much, and 
cannot be expanded until further export licences 
and more shipping space can be made available. 
Recent speeches of chairmen of iron and steel and 
allied undertakings have revealed something of the 
immense pressure at which the industry has been 
employed during the war years, and have also 
indicated the amount of renewal and reconstruc- 
tion work which will have to be undertaken. So 
far as present business is concerned, the re-rollers 
continue to call for big supplies of steel semis. They 
are working on existing contracts for light sections, 
bars, and strip, and require good tonnages of semis 
to keep them going. Defective material, as well as 
primes, is taken up quite readily. The demand for 
plates for shipbuilding has not increased, but loco- 
motive and rolling stock builders, and also boiler- 
makers are regular consumers of appreciable 
tonnages of plates. Full employment continues in 
the sheet mills, and orders for light-gauge sheets 
now extend well into Period III. Another feature 
of the North-East Coast steel industry is the demand 
for “steel rails and colliery ‘requisites. At the 
beginning of the week, it was announced that 
Dorman, Long and Co., Ltd., have received a con- 
tract from the Admiralty for the construction of a 
second floating dock at Durban. This dock, which 
will have a lifting capacity of 6000 tons, will, it is 
stated, require approximately 3000 tons of struc- 
tural steelwork. All this material is to be produced 
at the company’s own mills. The fabrication and 
assembly of the hull and the site erection of all 
equipment will be undertaken by Dorman Long 
(Africa), Ltd. All mechanical and electrical equip- 
ment for the dock will be purchased in Great 
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Britain and shipped to South Africa. Last month 
it was disclosed that Dorman Long had almost 
completed for the Admiralty a floating dock at 
Durban, with a lifting capacity of 17,000 tons. 
Trading conditions in the Yorkshire iron and steel 
industry are fairly good, but there are no outstand- 
ing features to note. War requirements are smaller, 
but some departments of the steel industry are busy 
on orders associated with railway materials and 
agricultural machinery. Production of the basic 
steel furnaces is on fairly good lines, and makers of 
acid-carbon steel are moderately well employed. 


The Midlands and South Wales 


Up to the present business in the iron and 
steel trades of the Midlands has made steady 
progress during the second period. In some depart- 
ments more orders could accommodated now 
that the demand for war products is becoming less 
insistent, but in others a degree of activity may be 
noted which compares favourably with conditions 
ruling during the first quarter. The re-rolling works 
still have a fair volume of orders in hand, which 
enables them to maintain employment at a good 
level. Although current bookings are not heavy, 
the re-rollers continue to produce moderate quan- 
tities of light sections, bars, and strip, and conse- 
quently keep up their demand for billets and other 
semis. Defectives, as well as primes, are absorbed 
readily. The sheet mills continue to be heavily 
engaged, and are fully committed for the whole of 
the period. The demand for black sheets of light 
gauges is still very active, and it seems likely that 
it will provide the mills with full employment for 
some months. In heavy structural steels, business 
remains rather quiet. The plate mills are perhaps 
a little better occupied than they were, but, apart 
from requests made chiefly by locomotive and 
wagon-building firms, there is not a great deal of 
business in plates. The collieries provide regular 
transactions by their demand for steel for main- 
tenance and replacement work. Business in the 
finished iron industry remains steady. There is a 
regular call for best bars, and the present pro- 
duction of common bars is disposed of without 
difficulty. Conditions in the South Wales iron and 
steel industry are unchanged. A keen demand for 
semi-finished steel is in evidence, and is keeping 
producers well employed. Steel billets, sheet, and 
tinplate bars are passing quickly into consumption. 
Business in the finished steel departments does not 
show so much activity. Heavy structural materials 
and plates are not in great demand, but there is a 
call for light plates and sections, which provides 
some useful transactions. There is no indication of 
any decline in the request for light gauge sheets, 
and sheet makers are now fully booked for some 
months to come. In the market for tinplates and 
substitutes a steady business may be noted. 


Iron and Steel Scrap 


In all districts the iron and steel scrap 
markets continue to show a good measure of 
activity. The chief demand is for scrap of superior 
qualities, but in some places improvement may be 
noted in the disposal of other grades. Supplies of 
some descriptions are not everywhere adequate to 
meet the existing call, but, in general, good delivéries 
to consumers are being maintained. For some time 
now, the request for heavy mild steel scrap has been 
an outstanding feature of the market, and big 
tonnages of this description, either in furnace sizes 
or cut to foundry sizes, continue to be sought. 
Mild steel turnings, particularly of the heavy and 
chipped varieties, have a readier sale, and there is 
a steady business in bundled steel scrap and hydrau- 
lically compressed steel shearings. The demand for 
short heavy steel scrap has not lessened, and 
merchants easily dispose of quantities available fo 
immediate delivery. The recent improvement in - 
the request for mixed wrought iron and steel scrap 
for the basic steel furnaces is maintained, and 
increasing tonnages of good-quality heavy material 
are inquired for. Supplies of this description are 
not: too plentiful. Light mixed wrought scrap 
is not disposed of at all easily, and, even at prices 
below the Control figure, only small transactidns 
are taking place. Business in compressed basie 
bundles is fairly brisk, and most of the presses are 
regularly employed. The position with regard to 
cast iron scrap shows no change. Supplies of heavy 
cast iron in large pieces and furnace sizes are rather 
restricted, and all available tonnages are taken up 
rapidly. On account of the small tonnages offered, 
business in light cast iron scrap is on a small scale. 
There is also a shortage of cast iron machinery 
scrap, and the request for this grade in cupola 
sizes is brisk, Heavy wrought iron scrap has an 
active dem 
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Air and Water 


MANAGEMENT OF MARINE WATER-TUBE BOILERS. 
—In our issue of March 16th, when describing the 
fittings on the Foster-Wheeler boiler, we referred 
to the two water gauges, one of which we stated 
was of the Dewrance easily visible type. We are 
now informed that these two gauges were supplied 
by Richard Klinger, Ltd. One of them is of standard 
Admiralty pattern, having a in. glass tube and 
Klinger patented sleeve-packed cocks, while the 
other is of the same firm’s ‘‘ T ” type double-plate 
mica-protected level gauge, also fitted with sleeve- 
packed shut-off and drain cocks. A number of 
similar cocks and “ Klingerfiow ”’ piston type valves 
are also fitted on this type of boiler. 


Rail and Road 


S.R. ‘“MercHant Navy” Locomotive.—On 
Tuesday, April 10th, the twelfth of the Southern 
Railway’s “Merchant Navy” class mixed-traffic 
locomotives was named *“ United States Lines.” 
The ceremony, which took place at Waterloo Station, 
was performed by Admiral R. E. Schuirmann, 
U.S.N. 

Roap Hav iaGE oN ForeIGN SERVICE.—In con- 
junction with SHAEF, the Minister of War Trans- 
port has arranged to send to North-Western Europe 
a number of heavy goods vehicles to assist in the 
relief of the civil populations in recently liberated 
areas. These vehicles are being provided by arrange- 
ment with the haulage undertakings controlled by 
the Ministry and will remain -part of the Road 
Haulage Organisation. They will be manned by 
volunteers recruited from those undertakings, and 
will operate as a transport unit under movement 
instructions from the appropriate military autho- 
rities. The carrying capacity of the unit is 500 tons. 


Miscellanea 


THe Late Mr. F. B. ALLEN.—We record with 
regret the death on April 8th of Mr. Frank Berry 
Allen, president of the Allen Sherman Hoff Com- 
pany, of Philadelphia. Mr.-Allen will be remem- 
bered by many people associated with the power 
supply industry in this country as he was a frequent 
visitor during the time that he was a director of the 
Ash Company (London), Ltd., the trading rights of 
which were taken over in 1938 by Babcock and 
Wilcox, Ltd. He was recognised as an authority 
on ash-handling equipment, and last year was 
awarded the Edward Longstreth Medal of Merit by 
the Franklin Institute for his development of the 
hydroseal solids handling pump. 


Visit OF FRENCH INDUSTRIALISTS.—With the 
approval of His Majesty’s Government and the 
French Government, the Federation of British 
Industries has extended an invitation to a small 
party of representative French industrialists to 
visit this country in order to resume the friendly 
contacts between French and British industry which 
have been interrupted by the events of the last few 
years. This invitation has been accepted and the 
representatives in question will arrive in this 
country in the near future for a short visit. Oppor- 
tunity will be taken to have a general discussion 
between the French industrialists and representa- 
tives of the F.B.I in order that both sides may form 
an appreciation of the conditions existing in each 
other’s country and lay the basis for mutual co- 
operation in their common interests. It is hoped 
that this general contact between the industries of 
the two countries will facilitate individual contacts 
between specific industries at a later date, should 
this be mutually agreeable. Apart from any 
general discussions which may take place, oppor- 
tunity will be taken to show the French visitors 
something of Britain’s war effort. 


Personal and Business 

Mr. D. W. KEnT has been appointed a director of 
the Igranic Electric Company, Ltd. 

Mr. A. W. Jackson, M. Inst. C.E., M.I.N.A., has 
been elected President of the Liverpool Engineering 
Society. 

Mr. ANTHONY VICKERS, a director of Hydraulic 
Coupling Patents, Ltd., Isleworth, has been adopted 
as National Independent candidate for the Sudbury 
Division of Suffolk. 

Mr. W. B. PicKERING has retired from his offices 
as commercial manager and director of Hadfields, 


Memoranda 


o succeed him as commercial manager, and has 
lso been appointed a local director of the company. 


Mr. REGINALD W. Ayers has been appointed 
managing director of Sciaky Electric Welding 
Machines, Ltd. 

Sir CuLivE BAILLIEv has been elected President 
of the Federation of British Industries, in succes- 
sion to Sir George H. Nelson. 


Mr. HowarD THompson, of Thompson Brothers 
(Bilston), Ltd., has been elected President of the 
Wolverhampton Chamber of Commerce. 


Mr. J. Henry has been elected chairman of 
Edwin Danks and Co. (Oldbury), Ltd., and Mr. 
L. Shaw Davis has been appointed a director. 


Mr. A. E. SyLvesTer has been elected governor 
of the Gas Light and Coke Company, in succession 
to Sir David Milne-Watson, who has relinquished 
the office owing to ill-health. 


THe PowER PLant Company, Ltd., has opened 
a new office at Imperial Buildings, 19, Old Millgate, 
Manchester, 4 (telephone, Blackfriars 8581). The 
manager is Mr. J. F. Bradshaw. 


THE MINISTER OF WaR TRANSPORT has appointed 
Mr. R. P. Biddle to be Regional Port Director for 
the North-Western Area in succession to Mr. R. 
Letch, who has resigned owing to ill-health. 


Mr. NorsBert MEzRz has retired from the position 
of chairman of A. Reyrolle and Co., Ltd., after forty- 
four years’ service with the company. Mr. George 
Wansbrough has succeeded him as:chairman, and 
Colonel B. H. Leeson has been appointed managing 
director. 
Mr. ARTHUR HUGHES has resigned as managing 
director of Henry Hughes and Son, Ltd., after com- 
pleting fifty years of service. He wi!l continue to 
serve as an advisory and consultative director. The 
appointment is also announced of Mr. F. A. King 
and Mr. G. B. G. Potter as joint managing directors 
of Kelvin, Bottomley and Baird, Ltd., and Henry 
Hughes and Son, Ltd. Mr. King’s connection with 
the Kelvin company dates back to the days when he 
was a scientific assistant to Lord Kelvin, while Mr. 
Potter joined Henry Hughes and Son, Ltd., when 
that company associated itself with S. Smith and 
Sons (England), Ltd. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Association of Austrian Engineers 

Sunday, April 29th.—69, Eton Avenue, N.W.3. ‘* Recent 
Applications of Thermosetting Resins on Paper and 
Textiles,” Dr. B. Burztyn. 7.30 p.m. 


Chartered Surveyors’ Institution 

Wednesday, April 25th.—12, Great George Street, S.W.1. 
‘* The Post-War Programme of the Ordnance Survey 
Department,” Major-General G. Cheetham. 2.30 p.m, 


Institute of British Foundrymen 

Wednesday, April 25th.— BIRMINGHAM BraNncH: James 
Watt Institute, Great Charles Street, Birmingham. 
** Some Aspects of Electric Melting in the Foundry,” 
A. G. Robiette. 7 p.m.—Lonpon BRANcuH: 
Charing Cross Hotel, W.C.2. Annual general meet- 
ing. .m.—West Ripinc Brancu: Technical 
College, Bradford. Annual general meeting. 8 p.m. 


Institution of Automobile Engineers 
Saturday, April 2\st.—Bristot Brancu : The Merchant 
Venturers* Technical College, Unity Street, Bristol. 
Brains Trust. 2.30 p.m.—MANCHESTER BRANCH : 
Engineers’ Club, Albert Square, Manchester. Annual 
general meeting. ‘Progress in Motor-Cycle 
.Engines, with Some Notes on Combustion,” J. Craig. 
2.30 p.m. 
Tuesday, May 1st.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. “ Light Alloy 
Pistons,” C. H. Russell and E. B. Graham. 
5.30 p.in. ¥ 
Institution of Chemical Engineers 
Saturday, April 28th—N.W. Brancn: College of 
Technology, Manchester. ‘‘The Dehydration of 
Ethyl and Allyl Alcohols by Azeotropic Distilla- 
tion,” W. S. Norman and C. H. G. Hands. 3 p.m. 


Institution of Civil Engineers 





Ltd., after a period of service extending over fifty- 
three years. Mr. H. Humphries has been appointed 


ee 
Saturday, April 28th.—N.W. Brancu: Engineers’ Club 
Albert Square, Manchester. Luncheon. 1.15 p m. 


Institution of Electrical Engineers 
To-day, April 20th._—MErasUREMENTS SEction : 
Place, Victoria Embankment, W.C.2. “ Ay, 
trical Moisture Meter,” L. Hartshorn and W, Wilson, 
5.30 p.m. ‘ 
Monday, April 23rd.—Savoy Place, Victoria Embank. 
ment, W.C.2. ‘‘ Electrical Aids to Public Speaking,” 
P. G. A. H. Voigt. 5.30 p.m.—Mersey Conrep. 
Royal Institution, Colquitt Street, Liverpool, 
** Speed Control of D.C. Motors, with the Grid-Con. 
trolled Mercury Are Rectifier,’ A. R. Davies ; 
““Some Notes on Coal Mining,” E. W. Ashby - and 
““Costing of Engineering Work,” D. J. 


Thursday, April 26th.—Savoy Place, Victoria Enhank- 
ment, W.C.2. Kelvin Lecture, “ Electric Currents 
in the Atmosphere,” Sir Edward V. Appleton, 
5.30 p.m, 

April 27th.—N.E. STupEnts : 
Westgate Road, Newcastle-upon-Tyne, Annual 
general meeting. 6.30 p.m. 

Monday, April 30th_—S. MipLaNvD CENTRE : James Watt 
Institute, Great Charles Street, Birmingham, 
‘High-Frequency Dielectric Materials,’’ Professor 
Willis Jackson. 6 p.m.—ScortisH CENTRE : Heriot. 
Watt College, Edinburgh. “ The Electrical Aspect 
of Farm Mechanisation,’’ C. A. Cameron Brown. 


Neville Hall, 


6 p.m. 

Wednesday, May 2nd.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C,.2. ‘Notes on the 
Stabilities of L.C. Oscillators,” N. Lea. 5.30 p.m. 


Institution of Factory Managers 

Saturday, April 28th.—Midland Hotel, Manchester. 
‘Training for Industrial Administration,’ A. 
Roberts. 3 p.m. 


Institution of Mechanical Engineers 


To-day, April 20th.—Storey’s Gate, Westminster, S.W. |. 
‘The Value of Heat, with Special Reference to the 
Heat Pump,” Dr. Oscar Faber. 5.30 p.m. 

Saturday, April 21st.—SouTHERN Brancu: Kimbell’s 
Restaurant, Osborne Road, Southsea. ‘* Expanded 
Tube Joints in Boiler Drums,’’ W. B. Shannon, C. W. 
Pratt, T. B. Webb, and W. B. Carlson. 2 p.m.— 
YORKSHIRE Brancu: College of Technology, Cook- 
ridge Street, Leeds. ‘The Application of Electric 
Heat in Engineering Practice,” T. Copeland. 





2.30 p.m. 
Monday, April 23rd.—M1pLaNpD GRADUATES: The Tech- 
nical College, Coventry. ‘* Plastics—Some Properties 
and Applications,’’ Mr. Jarman. 6.45 p.m. 
Thursday, April 26th.—N.W. Brancn: The Engineers’ 
Club, Albert Square, Manchester. ‘‘ Progress in the 
Welding and Inspection of Butt Joints in Piping for 
Power Plants,”’ A. H. Goodger ; “ Site Radiology of 
Butt-Welded Joints,’ E. Thomas. 6.45 p.m. 
Friday, April 27th.—E. Miptanps Brancu: The Tech- 
nical College, Chesterfield. ‘‘ Fencing of Dangerous 
Parts of Machinery,”” H. A. Hepburn. 7 p.m. 
Saturday, April 28th.—MIpDLAND GRADUATES: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. Annual general meeting.  ‘* Some 
Aspects of the Development of Machine Tools,” 
D. A. Trafford. 2.30 p.m.—N.W. GrapvuateEs : The 
Engineers’ Club, Albert Square, Manchester. ‘‘ The 
Training of Professional Engineering Apprentices,” 
R. F. Marshall. 2.30 p.m. 
Thursday, May 3rd.—N.W. Brancu: Engineers’ Club, 
Albert Square, Manchester. ‘* Drawing-Office Prac- 
tice in Relation to Interchangeable Components,” 
C, A. Gladman. 6.45 p.m. 


Junior Institution of Engineers 

To-day, April 20th.—39, Victoria Street, 8.W.1. Informal 
meeting. Question and Discussion Night, 6.30 p.m. 
Friday, April 27th.—39, Victoria Street, 8S.W.1. “ Pre- 
Cast Reinforced Concrete Frames,’ Chas. E. 
Reynolds. 6.30 p.m. : 
Friday, May 4th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. Stevens Memorial Lecture, 
“The History and Present Practice of the Tat 
Distillation Industry,” W. G. Adams. 6.30 p.m. 


Keighley Association of Engineers 

To-day, April 20th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘“‘The Heat Treatment of Non- 
Ferrous Metals,’’ W. O. Alexander. 7.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, April 20th.—Mining Institute, Newcastle-upon- 
Tyne. ‘Ship Structural Members: Part III, 

C. 8. Lillicrap and C. J. G. Jensen. 6 p.m. 

Monday, April 30th.—Mining Institute, Westgate Road, 
Newcastle-on-Tyne. ‘‘ An Approximate and Simple 
Formula Concerning Four-Bladed Propellers of 
Single-Screw Cargo Ships,”’ Sir Amos Ayre. 6 p.m. 


Society of Instrument Technology 


Saturday, April 2\st.—London School of Tropical 
Medicine, Keppel Street, W.C.1. ‘Electrical 
Tachometers,” E. B. Moss; ‘Electrical Non- 


Destructive Testing of Materials,” G. R. Polgreen 
and G. M. Tomlin; and “The Determination of 
Steam Wetness,” G. K. Burkitt. 2.30 p.m. 


Stephenson Locomotive Society 


Saturday, April 2\st.—L.M.S. Offices, 302, Buchanan 


Street, Glasgow. ‘The Young Valve Gear,” D 


Tuesday, April 24th.-Great George Street, West- Newlands. 3 p.m. 
Ath Debs kip of Locomotive Sheds, Women’s Engineering Society . 
Wednesday, April 25th.—N.W. Assoc.: The Engineers’ | Thursday, April 26th.—20, Regent Street, 5.W.I. 
Club, Albert Square, Manchester. Annual general ‘Industrial Fatigue,” Miss Violet Cumming. 





meeting. 6.15 p.m. 


7 p.m, 


Pe 
5.30 p.m. Br 
Wednesday, April 25th.—Ravio SECTION : Savoy Place 
Victoria Embankment, W.C.2. ** The Fund imental 
Principles of Frequency Modulation,” Dr. Balt) 
Van Der Pol. 5.30 p.m. ’ 
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A Glasgow Development Plan 


A MASTER PLAN for the development of Glas- 
gow, covering the next fifty years, was recently 
presented to the Glasgow Corporation. It has 
been prepared by Mr. Robert Bruce, the Master 
of Works and City Engineer. The proposals 
include a reorganisation of the traffic communi- 
cations and the transport systems in the city, by 
which the railways will be re-routed and the 
tramways led underground by tunnels under the 
centre of the city. The long-distance railway 
traffic would under the plan be concentrated in 
two main stations, a North Station on the site 
of the present Buchanan Street Station, and a 
South Station near Cumberland Street. ‘Fhe 
present railway bridges over the River Clyde 
and the streets near to them would, under the 
plan, be removed, and on an area from the 
present Central Station to the Broomielaw a 
group of civic buildings would be built, includ- 
ing a new civic theatre and a new city chambers. 
The road system would, be divided into an inner 
and outer ring, surrounding the centre of the 
city, one crossing the river by a bridge and the 
other by a tunnel under the river between Lint- 
house and Whiteinch. The present Cathcart 
Circle Railway would be replanned and proceed 
underground from Pollokshields East Station 
to the new North Station, new stations being 
constructed at the new South Station, St. 
Enoch, and Buchanan Street for underground 
services. Single-deck type electric vehicles, 
planned for coupling up in train formation, are 
suggested for the central tracks of the arterial 
roads, an average speed of 40 m.p.h. being 
suggested with permissible speeds of 50 m.p.h. 
The scheme would be carried out in three stages, 


Prevention of Industrial Accidents 


SPEAKING at a conference on works safety, 
held in London on Tuesday, April 24th, Mr. 
Ermest Bevin, Minister of Labour and National 
Service, said that the courses of training 
arranged for accident prevention officers had 
produced the most valuable practical results. 
The non-fatal accidents in factories had fallen 
from a wartime. peak of over 313,000 in 1942 to 
nearly 280,000 last year, and the fatal accidents 
had fallen from a peak of 1646 in 1941 to 1000 
in 1944. He felt that training in all directigns 
was one of the new methods which must be 
emphasised as the future of industry depended 
upon it to a very considerable extent. He 
hoped that all who passed through the training 
courses of his Ministry would become not only 
more efficient, but safer workers in factories. 
But, after all, Mr. Bevin continued, the greater 
part of training must be done in the factory 
itself, and the main training would always 
depend on the work carried out in the factory. 
When we looked at the deplorable record of 
accidents during the war years, it might be that 
many of them were caused by the rapidity with 
which unskilled labour had been introduced, to 
machines and to the general hazards of factory 
life. The lesson for the future was surely, then, 
training. A gradual introduction of young 
people to the factory atmosphere; a school 
where they were taught the correct use of tools 
and machines, with a wider knowledge and a 
fuller appreciation of the processes, would give 
a class of worker with a sound knowledge and 
wider outlook, and such a person would, he was 
sure, be a safer worker than we had had in the 
past. He thought also that the training courses 
for accident - prevention officers must be 
extended and a method by which these courses 
could be made more effective was being 
considered. 


Railway Air Services Extended 


THE summer time-tables of the Railway 
Associated Air. Companies now in operation 
suggest that gradual improvements in the war- 
time internal air services are taking place. 
Railway Air Services, Ltd., announces a service 
which will operate on weekdays between 
London (Croydon) and Prestwick. This is the 
first London-Scottish air service since the out- 
break of war, and it is intended primarily for 





passengers arriving or leaving from Prestwick. 
The London-Liverpool service has been retimed 
and it now leaves Croydon at 9.15 a.m. and 
arrives at Liverpool at 10.55 a.m. The return 
service leaves Liverpool at 3.15 p.m. and is due 
in Croydon at 4.55 p.m. All passengers to and 
from Belfast, Isle of Man, and Dublin connect 
with the London service at Liverpool. The 
services between Liverpool and Belfast have 
been increased to four in each direction, and 
between Glasgow and Belfast to three in each 
direction each weekday. Scottish Airways 
announces the introduction of a direct service 
between Glasgow and Stornoway on Tues- 
days, Thursdays, and Saturdays, leaving 
Renfrew airport at 11.30 am. The service in 
the opposite direction is timed to leave 
Stornoway at 2 p.m. on the same days of the 
week and it takes two hours. The service 
between Inverness and Stornoway which was 
run last summer has been reinstated with a 
thrice-weekly service in each direction. The 
regular routes from Renfrew to Campbeltown and 
Islay, and to and from Tiree, Benbecula, North 
Uist, and Stornoway are still in operation. 
West Coast Air Services, Ltd., announces that, 
although travel restrictions to and from Eire 
limit the demand, the company in conjunction, 
with Irish Air Lines, is maintaining two services 
each weekday between Liverpool and, Dublin, 
the air journey being made in one hour twenty 
minutes. Isle of Man Air Services announces 
that the frequencies of the service between 
Liverpool and the Isle of Man have been 
increased to four in each direction every week- 
day. The flying time is one hour. Great 
Western and, Southern Air Lines announces 
that the services between Penzance and the 
Scilly Islands continue to operate. 


Report of the Hydrocarbon Oil Duties 
Committee 


THE Report of the Hydrocarbon Oil Duties 
Committee, appointed in July, 1944, under the 
chairmanship of Sir Amos L. Ayre, K.B.E., has 
now been published, by the Stationery Office as 
a White Paper, Cmd. 6615. The*terms of 
reference of the Committee, we may recall, were 
to consider and report upon the effect of the 
hydrocarbon oil duties on the supply of raw 
materials to, and the development of, the 
chemical industry in this country so far as the 
use of hydrocarbons and their derivatives is 
concerned ; also to consider the extent in which 
any change in those duties would affect indus- 
tries engaged in production of similar products 
from coal. The Committee recommends that 
chemical manufacturers be allowed to receive 
without payment of duty (or upon drawback) 
as raw material for chemical synthesis any 
imported hydrocarbon oil; that Section 2 of 
the Finance Act, 1934, be so amended as to 
exclude from the charge of duty thereunder any 
oils “‘ used ’’ in a refinery in the production of 


hydrocarbons for use in the refinery, or for, 


delivery for use outside the refinery, as raw 
materials in chemical synthesis ; that in respect 
of hydrocarbon oils produced from indigenous 
material and received by a chemical manufac- 
turer as raw material for chemical synthesis 
there shall be paid to him an allowance equal 
to the duty payable on the importation of like 
oils ; that any producer or refiner of indigenous 
oils who uses such oils in the production of 
hydrocarbons for use in the refinery as raw 
materials in chemical synthesis, shall also 
receive an allowance equal to the duty payable 
upon like oils. The total cost of implementing 
the Committee’s recommendations, calculated 
upon the pre-war consumption of indigenous 
hydrocarbon oils would be something under 
£400,000 per annum. In the long run there 
should be a gain in revenue due to the prosperity 
of an important section of industry. 


British Non-Ferrous Metals Federation 


At a meeting which took place in Birmingham 
on Tuesday, April 24th, over 150 firms in the 
non-ferrous metals industry were represented, 
at the inauguration of the new British Non- 
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Ferrous Metals Federation. Mr. Horace W 
Clarke was elected the first President; Mr. 
W. J. Terry and Mr. W. H. Nenman were elected 
Vice-Presidents; Messrs. Peat, Marwick, 
Mitchell and Co., of 18, Bennett’s Hill, Bir- 
mingham, were elected Secretaries ; and Mr. R. 
Lloyd Gibbins, Treasurer. During the pro- 
ceedings it was emphasised that, in common 
with most other industries, the non-ferrous 
metals industry would have many difficult 
problems to face in the post-war period, and it 
was felt that such a Federation could materially 
assist in the great post-war reconstruction 
period by creating a fully organised industry to 
which Government direction could be applied 
as a whole, instead of to a collection of com- 
petitive firms, big and small, each fighting for 
its very existence. Thus the industry would 
speak with one voice and with one common 
interest, so that co-operation with the Govern- 
ment after the war would be immensely 
facilitated. The principal objects of the 
Federation will be to promote and support, by 
all means in its power, study and research into 
methods of up-to-date scientific production, and 
also particularly to encourage all branches of 
technical, market, and industriel design with 
the object of achieving co-operative effort 
between many industrial bodies having identical 
aims. Rationalisation and modernisation, both 
of plant and of production methods, will, it is 
felt, do much to promote improved export 
trade. The first and founder members of the 
new British Non-Ferrous Metels Federation 
are as follows :—The Brass and Copper Tube 
Association, The Brass Wire Association, The 
Brazed Brass. Tube Association, The Cold 
Rolled Brass and Copper Association, The 
Condenser Plate Association, The High Con- 
ductivity Copper Association, The Manufactured 
Copper Association, The Nickel Silver Associa- 
tion, and The Zine Rollers’ Association. 


Patents Committee’s Interim Report 


THE first interim report of the Patents Com- 
mittee set up m April, 1944, by the Board of 
Trade was published by H.M. Stationery Office 
during last week. The Committee, of which 
Mr. Kenneth Swan, K.C., is Chairman, was 
appointed for the purpose of recommending any 
changes which might be desirable in the Patents 
and Designs Acts, and in the practice of the 
Patent Office and the Courts in relation to those 
Acts. In this interim report the Committee, 
after consideration of the various proposals 
submitted to it, unanimously expresses the 
opinion that a modification of the existing 
practice is necessary in applications for exten- 
sion of the term of patents to compensate for 
war losses. It is pointed: out that the issues 
brought before the Court under the existing 
procedure are, in most cases, clear-cut and of a 
simple character, and that in the majority of 
eases the Court has granted the period of 
extension considered suitable ‘by the Comp- 
troller. During the present war only one appli- 
cation out of the 150 dealt with has been 
opposed. The cost io the patentee in the 
average simple unopposed case varies from 
£150 to £200, and it has been represented to 
the Committee that this heavy cost amounts 
to a denial of justice to the large body of 
patentees, the majority of whom, having 
already suffered loss or damage on account of 
the war, cannot afford to incur expenses upon 
the scale involved under the present practice. 
In the light of this conclusion, the Committee 
considered whether the position could be met 
by an automatic extension of all patents for a 
term equivalent to the period of the war. It 
became apparent, however, that any such 
action would give rise to numerous difficulties 
and inconsistencies and would not provide a 
satisfactory solution to the problem. The 
Committee therefore recommends, subject to 
the dissent of two of its members, that juris- 
diction be given to the Comptroller so that a 
patentee may apply at his option to the 
Comptroller or the Court with the right to 
appeal from a decision of the Comptroller. 
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Central Valley Project 


No. 1V—(Continued from page 305, April 20th) 


ConcRETE Mraaine. PLANT 


i ig concrete mixing plant used at the 
-. Shasta dam had a daily output capacity 
of 10,000 cubic yards, and the mixing pro- 
cedure was fully automatic and controlled 
by four men for each shift—two at the control 
board, one electrician ‘‘ trouble-shooter,”’ and 
general helper. The plant was housed in a 
building of decagon section, 130ft. in height, 
and built of reinforced concrete and structural 
steel. The topmost section carried five aggre- 
gate storage bins having a combined capacity 
of 2165 cubic yards and two cement bunkers 
capable of holding the equivalent of 3200 
barrels of that material. The concrete 
mixers were set on and controlled by batchers 
that were equipped with a full reading dial. 
The batchers had a selector switch permitting 
six different mixes to each mixer without a 


drum hoists led up to the top of the tower 
and over sheaves to their respective cableway 
system. The tail towers for the seven cable- 
ways ran on five radial runways, and each of 
these towers was part of a single system and 
functioned under the control of one operator. 
Data about the towers are listed or indicated 
on an accompanying sketch, which shows 
the arrangement of the construction area. 
The seven cableways all used 3in. locked-coil 
track cable of 22 lb. per foot, and the hoisting 
equipment was designed for a hoist speed of 
300ft. a minute for a 20-ton working load and 
for a carriage having a transporting speed of 
1200ft. a minute. 

Two types of concrete distribution cars 
were in service at the base of the head tower 
in carrying concrete to the several high-line 
buckets. The type in use for the dam, which 
was dubbed “the goose’ by the workmen, 
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ARRANGEMENT OF CONVEYORS, 


change in setting on the batcher. The 
batchers discharged into a revolving chute 
that rotated so as to deliver into any one of 
the five 4-yard mixers, set in a circle. The 
mixers, in turn, discharged into a hopper for 
the distribution cars, which ran on a track 
420ft. in diameter—an endless railway—at 
the base of the head tower, and the cars dis- 
tributed the concrete to the various high-line 
buckets. 


Heap TowER 


The head tower rose to more than 460ft. 
from the ground surface, and the four legs 
of the tower were anchored 102ft. in the 
ground, and at ground level the legs described 
a 185ft. square. Including the mast of the 
pillar crane on top of the tower, the overall 
height of the imposing structure was 610ft. 
and contained approximately 4180 tons of 
structural steel. Seven cableways, radiating 
from the tower, were operated by seven three- 
drum hoists located on a floor 257ft. above 
ground level, and there were installed the 
necessary ‘electrical control systems and 
individual rooms for the operators, so arranged 
as to provide an ample view of each cable- 


HEAD TOWER, AND CABLEWAYS 


had two stationary sloping 8-yard hoppers 
equipped with air-operated hinged dump 
bottoms that permitted the concrete charge 
to be chuted into 8-yard concrete buckets 
permanently suspended from the high lines. 
That arrangement obviated the hazardous 
task of changing buckets, and notably 
increased the efficiency of the system and the 
rate of concrete placement. Each of the 
three trucks of this type had its own air com- 
pressor to furnish air to operate the air 
cylinders on the hinged bottoms and also 
the brakes. The second type truck was 
built to handle the interchange of special 
cone type buckets that were used in making 
the power-house pours and for placing con- 
crete about galleries and other close-quarter 
work onthedam. The special trucks were all 
constructed in the contractor’s shops at the 
dam, from old inter-urban electric coaches, 
and each was powered with two 125 H.P. 
electric railway motors. Electric current 
was transmitted by a third rail located on 
the inside of the circular track, and that rail 
was charged with direct current at 300 volts. 


CoNCRETE PLACING 





way during its operation. The lines from the 


The 8-yard concrete buckets used in 





placing mass concrete in the dam were rect. 
angular in shape and their bottoms were cyt 
in half and hinged to form two gates. The 
discharging of the concrete from  thege 
buckets was done by the cable operator at the 
head tower by manipulating the two hoist 
lines. Each bucket was equipped with two 
safety latches, one on each side of the 
bucket, that had to be unlatched by a con. 
crete crew before the load could be dumped, 
With an experienced cableway operator and 
signalman at the pouring site it was possible 
to control the discharge of the concrete pre. 
cisely whenever and wherever desired. The 
buckets were spotted by the usual method of 
telephone and signalman, although pro. 
vision was made for the use of short-wave 
radio where circumstances did not warrant 
the placing of a telephone line. The cable. 
way operator parked the bucket for the high 
line on the landing platform at the base of 
the head tower, just outside the circular 
track, where it received the concrete load from 
the distribution trucks. The system could be 
used in dispatching special concrete mixes to 
either the dam or the power-house. The 
mixer operators received instruction by 
telephone for any special mix and were then 





HEAD TOWER 


directed by which of the high lines that 
concrete was to be sent. Also, when a special 
mix was required, the plant operator signalled 
the operator of the distribution truck, by 
means of a red light, thataspecial mix had been 
called for. The truck operator signalled back 
when he was ready for the load and received 
his instruction, by way of a speaking tube, 
from the plant operator with reference to 
dispatching the mix. The arrangement was 
such as to take care of every need and to do 
it promptly and without confusion. 

All forms used in placing concrete for the 
faces and construction joints on Shasta dam 
were of a cantilever type and did not require 
tie rods nor interior bracing for support and 
alignment. The face forms were lined with 
2in. by 6in. straight-grained, tongue-and- 
grooved lumber, while the contraction joint 
forms were lined with 20-gauge sheet metal. 
The gallery forms were lagged with lin. by 
8in. shiplap and faced with }in. plywood. 
When the forms had been completed and 





grout, cooling pipe, and other materials were 
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in place, the clean-up crews were brought in 
to remove the curing sand, which was 
shovelled into skips for re-use on other 
blocks. The concrete surface was then 
washed clean with high-pressure air-water 
jets. In the final clean-up excess water was 
removed with sponges. After that treatment, 
a block was ready to receive the next lift 
of concrete. But before the concrete was 
placed, a layer of grout was spread and 
brushed over the old surface. An approxi- 
mate slump of lin. was adopted, and the 
concrete was placed in four 15in. layers for 
each 5ft. lift, and compacted with the aid of 
three 6in. internal vibrators. The last layer 
was left with a vibrator finish and sloping 
slightly towards the 8in. drain located near 
the centre of the block. No traffic on the 
block surface was permitted before the con- 
crete had set sufficiently to sustain an average 
man without showing any footmarks, and 
then a 2in. layer of sand was spread over the 
entire surface of the block and left there 
until it was time to make the block ready for 
the next lift. The sand method of curing 
leaves the surface of the concrete with a dull 
green tone and very seldom with a white 
coating or any laitance. Contraction joints 
and faces were cured for twenty-one days 
with a sprinkler system. Cantilever forms 
have been found highly satisfactory in placing 
concrete for the three dams in the current 
Central Valley project. 


FounDATION GROUTING 


The foundation rock underlying the Shasta 
dam was subjected to shallow and deep 
grouting to consolidate the formation for the 
purpose of creating an impervious curtain, 
reaching as far down as 300ft. for the deepest 
holes drilled, and extending laterally to the 
abutments. The shallow holes were 30ft. 
deep, and other series of holes were sunk to 
75ft. or 100ft. upstream, while the very 
deepest of the holes were sunk from the 
drainage tunnels. In grouting the holes, 
sliding plugs were used to restrict the distri- 











bution of the grout to predetermined zones 
so that the work could be done successively 
and in stages. The sliding plug was first 
evolved while the Grand Coulee dam was 
under construction and proved so satis- 
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SLIDING PLUG GROUTER 


factory that it was adopted in doing similar 
work on. the Shasta dam. It is possible to 
finish the grouting in a given hole, for 
example, while the outfit is in place there, 
and without the need of delaying the work 








Tor OF HEAD TOWER 


until the grout has set in any of the zones. 
The apparatus saves time and lowers the 
cost of grouting. In principle, the sliding plug 
is made up of three cupped leather collars 
or washers, spaced a few inches apart, and 
held in position vertically near the bottom 
of the grout pipe, by metal stops, enveloping 
the pipe, that check any upward movement 
of the washers when acted upon by the grout 
while being placed under pressure. The 
essential details of the apparatus are illus- 
trated by an accompanying sketch. When not 
under pressure, the leather collars flex freely 
and permit the grout pipe either to be lowered 
or lifted; but when subjected to pressure 
from below the collars spread snugly 
against the surrounding sides of the drill hole 
and effectually seal the passageway and 
prevent the upward escape of the grout. 
Various numbers of collars have been tested, 
but it has been found that three of them 
suffice to assure the desired seal even when 
subjected to an upward pressure of 500 lb. 
during the placing of grout. At Shasta dam, 
with modifications made there on the equip- 
ment, sliding plugs have been used in 
grouting through holes of less than lin. in 
diameter. 


Rattway DIVERSION 


The Shasta dam to-day blocks the former 
route of the main line of the Southern Pacific 
Railroad north of Redding, and, as described 
in THE ENGINEER for May Ist, 1942, it was 
necessary to divert the railway and to 
build the Pit River bridge to carry the line 
over one arm of the reservoir created by the 
dam. The former route was 37 miles long, 
and diversion has reduced the run to 
30 miles, and, incidentally, it has eliminated 
considerable curvature. However, before 
the railway had access to the new route pro- 
vision had to be made for it at the dam site 
to permit Southern Pacific trains to maintain 
their schedules without interfering with the 
construction of the dam. Accordingly a 
tunnel was driven under the west flank of the 
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valley, and that tunnel remained in service 
by the Southern Pacific until the Pit River 
bridge was completed. By the time the 
tunnel was abandoned by ‘the railway the 
Shasta dam had reached the stage that 
required the use of the tunnel to divert the 
flow of the Sacramento River. Subsequently 
the tunnel was closed and the flow of the 
river was alternately handled through the 
openings afforded by two low blocks of the 
spillway section of the dam. First, the level 
of one block was raised two lifts while the 
river swept through the slot offered by the 
other and lower block; and to raise each 
block successively to impound more water in 
10ft. steps the lower of the two openings had 
to be closed by a temporary gate that could 
be used alternately at each slot to bring the 
top level of those openings nearer and nearer 
to the height of the other blocks of the spill- 
way section and the flanking arched sections. 
It was achieved by means of a gate 
designed for that purpose, and for the time 
being secured to anchor bolts embedded in 
advance in the concrete at prescribed eleva- 
tions and to which, at the proper time, were 
fixed the bearings which were to support the 
main frame of the gate. At each elevation 
where the gate was placed there were two 
sets of these supports. The gate frame, 
which weighed 42 tons, was lowered into 
place by two cableways that lifted the frame 
from its previous position and shifted it to 
the new one after a cableway had lowered the 
two sets of bearings to their assigned places. 
The gate frame became a solid obstruction 
to the flowing water when the last of five 
steel-bound timber gate leaves had been 
lowered into the guideways of the frame and 
wedged securely in place. The leaves were 
not drawn down to their final seatings below 
water by wire cables until they were all 
partly inserted in the gate frame, and then 
they were pulled into place in one, two, three 
order to complete the closure from one side 
to the other. The gate was fitted with rubber 
seals, especially designed for the purpose by 
the B. F. Goodrich Company, that made 
water-tight contact against the concrete of 
the upstream face of the dam while under 
pressure. 


PowER-HovsE 


The power-house at Shasta dam is on the 
west or right side of the river and adjacent 


five main turbines for the five 75,000-kW 
generators reaches the power-house through 
five penstocks, 15ft. in diameter, from which 
branches lead to the three station service 
units. These steel penstocks were put 
together in a fabricating plant, erected for the 
purpose, at Coram, about a mile distant from 
the dam. The plating used in constructing 
the penstocks ranged in thickness from ?in. 
to 2}in. The welding was done with portable 
welding sets of the shielded arc type, in 


——. 
————— 


ranged from 180 lb. to 570 Ib. per square inch, 
Each section, of 15ft. diameter, was 23f: 
long with some exceptions at bends. The 
penstocks have been designed to operate 
under heads as high as 480ft., which explains 
the care taken in fabricating them and in 
making sure that they would be able to meet 
the maximum stresses to which they might be 
subjected. The weight of unit sections of the 
penstocks varied from 20 tons to 70 tons, and 
each was hauled from the fabricating plant 























CONCRETE PLACING 


which a special flux was used to shield the 
welds from the atmosphere during the fusing 
operation, which required but two passes. 
Every inch of welding was filmed by X-ray, 
and every penstock section, after welding, 
was annealed in a large furnace built for that 
service, and each section was subsequently 
subjected to internal hydrostatic pressure 
applied, after relief, three times in succession 
and maintained each time thirty minutes 





to the spillway, and water for driving the 


while under observation. The test pressures 
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IN CENTRAL SECTION 


to the dam site on a 50-ton trailer, built 
especially for that service, that was drawn 
by a caterpillar tractor. 

The penstocks and headers at Boulder 
dam. were the first to be fabricated by weld- 
ing. That work was done by the Babcock 
and Wilcox Company, by whom numerous 





PENSTOCKS 


operations were initiated to meet the unusua! 
requirements. Since then many improve- 
ments have been made in electric welding, 
and advances have also been achieved in X- 
raying welds and in the shop testing of the unit 
lengths of these big conduits. These methods 





DURING CONSTRUCTION 


have all been utilised in providing Shasta 
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dam with its penstocks. The fabrication and 
welding of the penstocks was done under a 
contract with the Western Pipe and Steel 
Company, of California, and the X-ray work 
was done by Industrial X-Ray Laboratories, 
Inc., Seattle, Wash. The contract price for 
the fabrication of the penstocks was 


1,587,000 dollars. This price, of course, does 
not cover the cost of the materials used, which 
were provided by the Government. Accord- 
ing to the figures at present available, the 
Shasta dam has been built at an estimated 
cost of 87,167,000 dollars. 





(To be continued) 








Institution of Naval Architects 


No. I 


N\HE Spring Meetings of the Institution of 

Naval Architects opened in the Lecture 
Hall of the Institution of Mechanical Engi- 
neers at Storey’s Gate, Westminster, London, 
S.W.1, on Tuesday, April 17th, with the 
President, Admiral of the Fleet the Rt. Hon. 
Lord Chatfield, in the chair. 

The President first referred to the death of 
President Roosevelt, a great friend of this 
country, and at his suggestion the following 
telegram of sympathy was sent to the Presi- 
dent of the American Society of Naval Archi- 
tects and Marine Engineers in New York :— 
‘Members of the Institution of Naval 
Architects, assembled in general meeting, 
express their profound regret at the death of 
President Roosevelt, whose inspired leader- 
ship in peace and war has left an enduring 
memorial of his work for the benefit of 
humanity.” 

Where should we have been to-day, asked 
Lord Chatfield, if it had not been for the help 
that President Roosevelt initiated in the 
years before the United States entered the 
war? It was too soon for us to judge how 
great would be the effect of his passing on the 
future of the world. He was one who looked 
beyond the material things of life; he had 
exercised a profound influence over the human 
race, a moral influence, arising from his 
nobility of character. In striving for the 
goal he had set himself, of helping his fellow- 
men, he had given his life. 

Lord Chatfield then delivered his Presi- 
dential Address, as reprinted in our issue of 
April 20th. 


MERCHANT SHIPBUILDING DURING THE WAR 


The first paper taken for discussion was 
one by Sir Amos L. Ayre (Vice-President), on 
“Merchant Shipbuilding During the War,” 
an abstract of which we conclude in this issue. 

Sir Summers Hunter, opening the dis- 
cussion, said it appeared that all the types of 
vesgels mentioned in the paper were a great 
success for several reasons. First, research 
work in conjunction with tank tests on hull 
form and propellers was always carried out 
before production was commenced. Secondly, 
there was amazingly close co-operation 
between all concerned. 

Referring to the reserve of propelling 
machinery which was set up, Sir Summers 
said that that machinery was all right for 
wartime purposes, but for post-war economic 
propulsion he did not think it was suitable. 
We were now in the transition period, which 
was putting shipyards and engine works out 
of step. He could not help saying that, if 
certain of that machinery were not scrapped, 
but continued to be used, the position would 
be very grim for a lot of people, including 
labour, and “ work for all’’ would not be 
forthcoming. 

Sir Archibald Hurd (who was unable to 
attend owing to illness) made a written con- 
tribution to the discussion. In it he 
expressed the hope that he would not be 
regarded as a crank, dominated by one idea, 
if he suggested that the remarkable record of 





achievement which Sir Amos Ayre had 
exposed proved once more the virtues of 
private enterprise and its adaptability to 
meet rapidly changing circumstances. It 
was true that during the period covered in the 
paper the industry was subject to control, 
but control by practical shipbuilders and not 
by theorists. Those who were in control had 
knowledge and experience and spoke the 
same technical language as those who were 
controlled. That was the secret of success. 

He doubted whether in the annals of any 
industry in peace or in war such successful 
planning was ever carried out as was done in 
the last days of peace and throughout the 
years of war—planning by experts. The 
secret of that planning was that it was done 
by shipbuilders, headed by Sir James 
Lithgow and Sir Amos Ayre, for shipbuilders, 
and that the leaders had inspired confidence. 
The staff knew what berths, plant, and 
labour were available. The proof of the 
wisdom of the pre-war concentration for 
efficient production was that, throughout the 
war, if he had read Sir Amos Ayre’s paper 
correctly, the supply of skilled labour had 
never caught up with the supply of plant. 

A pledge had been given by Mr. Churchill 
that the Government would not make the 
same mistakes after this war as were made 
after the last war. The crux of the problem 
of the shipbuilding industry, it seemed, 
would be the disposal of war-built tonnage 
and the tonnage which presumably would be 
surrendered by Germany and Japan. The 
policy of wisdom was to treat all the war- 
built tonnage and the ex-enemy tonnage as 
tanks, guns, and aeroplanes would be 
treated. As soon as the post-war demand for 
shipping facilities, which would be great, had 
been met all those ships should be placed in 
reserve in readiness for scrapping. 

The record of the war years as given by 
Sir Amos showed that at heart the industry 
was sound, and that if employers and 
employees continued to co-operate in peace 
as they had done in war we had no reason 
to be downhearted as we faced the future. 

Mr. R. B. Shepheard (Lloyd’s Register of 
Shipping) said the paper was a record of 
great achievement under conditions always 
changing and always difficult, carried through 
with masterly direction. It was to be hoped 
that the close co-operation which had been 
maintained with the United States and 
Canada, from which great benefits had 
resulted, would continue in the post-war 
period. 

The programme of British wartime pro- 
duction had exercised to the full the ship- 
building experience and skill acquired through 
the years. We were fortunate, indeed, that, 
under Sir Amos Ayre’s direction, its fulfil- 
ment had also added so widely to our know- 
ledge of the science of naval architecture. 

Sir Eustace Tennyson D’Eyncourt, refer- 
ring to the “‘ Bel” type of ship, which com- 
bined a heavy lifting crane with a powerful 


Navy, a shipowner who was brilliant in the 
way of launching out on new proposals. The 
way in which the “ Bel”’ ships had carried 
enormous weights and had transferred them 
from shore to ship and from ship to shore was 
a revelation to many. Some of them had two 
100-ton cranes, one at each mast ; and on one 
occasion a weight of 200 tons, in the form of a 
lightship, was lifted bodily from the carrier 
ship to the water. The ships were also used 
for carrying locomotives and other railway 
equipment. They were of special type, and 
he believed the Admiralty had found them of 
great service during the war. 

Mr. J. L. Adam (British Corporatior. 
Register of Shipping) asked how far Sir 
Amos considered that prefabrication had 
helped in production. It seemed that in the 
paper he had put it in its proper perspective ; 
prefabrication as such was like welding as 
such, not to be adopted for its own sake, but 
to be adopted in such measure as would help 
in the building of a ship. In his—Mr. 
Adam’s—view, prefabrication and precon- 
struction were two entirely different things. 
Mr. Henry Main said that perhaps Sir 
Amos had been worried most by some of the 
questions raised by the public, owing to ill- 
informed advice; questions were asked 
through members of Parliament, and Sir 
Amos had had to spend valuable time on 
subjects which were absolutely absurd. There 
had been a controversy with regard to the 
speed of ships. If the machinery capacity of 
the country had been equal to the task, we 
should have had more cargo liners very much 
sooner than we did. 

Mr. C. G. Duggan (Ministry of War Trans- 
port) said that, having looked up some notes 
relating to the orders that had been given to 
shipbuilders by the end of November, 1939, 
he found that the distribution of the types of 
ships was of considerable interest as showing 
that the balance of shipbuilding at the out- 
break of war was not the balance that was 
wanted for wartime production. One reason 
was that the Government scheme of March, 
1939, had produced a considerable number of 
orders for tramps and slower types of cargo 
liners, but it had not provided any assistance 
for tanker tonnage. In consequence, when war 
was declared there were hardly any tankers 
under construction. Apart from a few that 
were completed very shortly after the 
declaration of war, the only two—which were 
not very far advanced—were for Norwegian 
owners; they were taken over on British 
account. By November, 1939, the orders 
placed by the Board of Trade—Sir Amos 
went to the Admiralty in February, 1940— 
covered nine cargo liners, nineteen tramps, 
and twenty-seven tankers. The proportion 
of tankers was considerably in excess of the 
other types because the wartime balance had 
to be straightened out immediately. 

Commenting on the point made in the 
paper that production difficulties did not 
allow for certain types of ships to be built in 
numbers at the start, Mr. Duggan said that 
after the Mediterranean was closed and there 
had to be tremendously long hauls of military 
cargo round by the Cape, the Ministry had 
seen that it was essential to increase the 
volume of fast tonnage. Whilst Sir Amos 
would no doubt have preferred to produce 
the larger quantity of the plainer type of 
ship, the Ministry had always found that, 
when convinced of the strategical urgency of 
the problem, he would find a way to meet it. 
He had not an easy job at the Admiralty. 
There was the Director of Naval Construction 
on one side of him and the Admiralty war 
staff on the other side, and the Ministry 
goading him on from behind, asking for more 
and more merchant ships, and faster, if he 





and efficient ship, said it was designed by the 
late Capt. Christen Smith, of the Norwegian 
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tribute to the way in which’ Sir Amos had 
set out to do what the Ministry at times had 
felt was almost impossible; it was that 
tribute which he was sure everyone in the 
Ministry, including the Chairman of the 
Shipbuilding Advisory Committee (Sir 
Vernon Thompson) would like him to convey 
to the meeting. 

Sir Amos Ayre, replying to the discussion, 

’ said he had been blessed with an excellent 
team. The staff was very small indeed for the 
work which had to be done, and he was glad 
of the opportunity to thank them publicly. 

ing with Sir Summers Hunter’s refer- 
ence to the stock of machinery, he said there 
must be some machinery left in stock, 
because there had been times when they 
could not catch up on the machinery side, 
but eventually the hull side of the work 
could not catch up with the machinery. A 
consideration which had bothered them in the 
early days of the war was that a bomb in an 
engine works could do far more damage than 
a bomb in a shipyard, and he believed that 
that was proved. They had erred, therefore, 
on the side of buying engines wherever they 
could. During the first few weeks of the war 
they had ordered machinery from “land 
firms.” That machinery had done very well 
and had helped them out, and if it were the 
case that some of the sets were still in stock, 
he considered them as an insurance premium 
which would be well worth while. 

In reply to Sir Eustace D’Eyncourt, he 
said it was fair to say that cost had not 
troubled him and his colleagues in the way it 
sometimes did. Whilst they were never 
allowed anything which could be called 
extravagance, they were primarily con- 
cerned with and had given first consideration 
to the most efficient use of the labour effort. 

It was difficult to put a measure on the 
help obtained from prefabrication; but it 
was a distinct aid. The circumstances 
varied from yard to yard, and one could not 
measure it very well. But it was not likely 
to be used in peacetime. Preconstruction in 
the.yard would always be used within the 
limits of the handling capacity of cranes and 
so on; on the whole he believed there would 
be a tendency for its use to increase. He did 
not think we in this country would ever 
reach the stage reached in America, where 
they handled units of up to about 260 tons ; 
but in this country we might eventually go 
up to lifts of about 35 tons as a general 
condition. 


Crews’ ACCOMMODATION IN TRAMP SHIPS 


At the evening session on Tuesday, April 
17th, Mr. E. H. Watts read a paper on 
“‘ Crews’ Accommodation in Tramp Ships,” 
of which the synopsis follows :— 


The influence of good crew accommodation on the 
happiness and efficiency of a ship has not been 
generally recognised until recent years. During the 
last decade the shipping industry (i.e., the owners’, 
officers’, and men’s representatives) has really 
taken a hand, culminating in a joint approach to 
the Board of Trade for new standards which 
appeared in the 1937 ‘‘ Instructions as to the 
Survey of Master’s and Crew Spaces.” 

In this paper, plans of the Britain Steamship 
Company’s ships have been used to illustrate the 
evolution of tramp ship accommodation, both in 
spaciousness and lay-out. 

It is recognised that there is room for further 
developments and that modern progress in interior 
decorating, domestic science, sanitation, heating, 
and lighting may well be adapted to improve 
conditions afloat. 

Capt. W. H. Coombs (President of the 
Officers’ Federation), opening the discussion, 
referred to Mr. Watts as a pioneer in the 
modernising of tramp steamer accommoda- 
tion. He admitted that the Federation had 
been highly critical in the past in respect of 
the accommodation in some tramp steamers ; 


accommodation in Mr. Watts’ ships. Unfor- 
tunately, it had been necessary to be highly 
critical in the past ; but now the Federation 
was in the very much happier position of 
being invited to collaborate, through the 
National Maritime Board, in the task of 
improving accommodation in tramps and 
other types of merchant ships. 

Discipline and similar matters were very 
closely connected with the provision of accom- 
modation. The owners had a duty, which he 
knew they would discharge if the economic 
position of shipping made it at all possible 
after the war, of providing the right sort of 
accommodation ; the officers clearly had a 
duty, as custodians of their owners’ pro- 
perties, to see that the best use was made of 
that accommodation and, with the men, to 
see that it was kept clean and orderly. With 
accommodation becoming better, the men 
should take a greater pride in it, and the 
officers were more conscious of their responsi- 
bilities with the backing of the owners behind 
them. The experience of many shipowners 
was that better accommodation attracted a 
better type of man and that the accommoda- 
tion was looked after better, as it should be. 

The provision of lights, heating appliances, 
and fans was very admirable ; but they were 
of no earthly use if, as often happened, in 
tramp steamers in peacetime, those facilities 
were discontinued at 5 p.m., when cargo 
working ceased, leaving the ship in darkness 
except for oil lamps, without heat in cold 
ports, and without fans in the Tropics. 

Improved accommodation probably called 
for increased space and increased initial 
cost; he did not think the maintenance 
would involve very much additional expense, 
except the payment of overtime, if required, 
to the donkeyman who was keeping the 
dynamo running for the lighting and the 
fans or heating arrangements. It would be 
regrettable if an owner who was willing to 
make his ships as they should be were placed 
at a disadvantage with his competitors who 
might not be so progressive, and with his 
foreign competitors. 

He believed the limitation imposed in the 
percentage of tonnage allowance which the 
Suez Canal authorities granted for crew 
accommodation was 5 per cent.; some ship- 
owners were already penalising themselves 
by exceeding that 5 per cent. in order to 
provide their crews with the accommodation 
they should have. That was an unsatis- 
factory state of affairs, and’ one hoped repre- 
sentations could be made by the appropriate 
people to the appropriate quarter that if 
shipowners were handicapped by antiquated 
limitations in Suez Canal or other rules the 
matter should be rectified. 

Sir Eustace Tennyson D’Eyncourt said 
he had been impressed many years ago by the 
fact that for the tanker class and, he believed, 
the ordinary tramp steamer, the British 
standard was below that of the ships of the 
Scandinavian countries. In the case of one 
ship built at the Walker shipyard the accom- 
modation that was suggested, which would 
have met the demands of the Board of Trade, 
failed to meet the demands of the Norwegian 
authorities. That was rather a disgraceful 
thing; but he believed that from that time 
onwards attempts were made to improve 
accommodation. 

Mr. Henry Main said the tendency to 
increase the beam dimensions of tramp ships 
—the 9000 and 10,000-tonners had beam 
dimensions of probably 54ft. to 58ft.—was 
invaluable in arranging crews’ accommoda- 
tion; but it was evident that Mr. Watts 
was not satisfied that that in itself was quite 
sufficient. Judging from his diagrams of 


accommodation, he did not regard alleys as 


accommodation in particular in many cases 
extended right out to the ship’s side, and 
embodied the passageway outside the deck. 
house, which was only of real value in port, 
but of little value at sea. No doubt he had 
felt that, if that meant a little inconvenience 
to stevedores and others in climbing over a 
deckhouse once or twice a day, the crew 
could utilise the space when the vessel was 
at sea. 

With regard to the scale of proportions of 
square feet area per person for tramp vessels, 
they were, for the 9500-ton tramp, 60 square 
feet for accommodation, 20 for public rovus, 
10 for baths and sanitation, 10 for pantry and 
food store, 10 for alleyways, and 2 for drying 
room. That seemed to fit in very well indved 
for a vessel of those dimensions. But the 
problem in regard to coasting vessels was 
quite different, for they had not the beam, 
and it Was more difficult there to provide 
first-class accommodation. 

There was no doubt that the cooking on 
board tramp vessels was not so good as it 
should be. It compared very poorly with 
that in the Royal Navy, and perhaps Capt. 
Coombs would take very serious notice of that. 

Sir Amos L. Ayre, referring to a statement 
in the paper that until 1936 very little interest 
was taken in improving crews’ accommoda- 
tion by shipowners, naval architects, the 
Board of Trade, or even those who used it, 
suggested that it was rather hard on the 
shipowners, because either the Chamber of 
Shipping or the Shipping Federation had set 
up a committee, about the year 1926, to 
examine that very subject, and a very 
lengthy report was made. Many naval 
architects and two shipbuilders had given 
some help. He was not very sure why the 
report was not adopted. Then some time 
before 1936 a further committee was set up, 
and as a result the question was reviewed by 
the Merchant Shipping Advisory Committee ; 
he believed new regulations were issued. 

Mr. Yates (National Union of Seamen) 
applauded the effort made by Mr. Watts to 
set a standard which had not previously 
existed, or at any rate existed in only a very 
few ships. He urged that the seafarers’ 
accommodation should be considered when 
the ships were in building or in the drafting 
stage, and should not be dealt with as an 
afterthought, as had been done very largely 
in the past, according to the particular 
trade or service in which a ship was to be 
used. 

Mr. Watts, replying to the discussion, said 
that with the help of the National Maritime 
Board we should evolve something very much 
better in British shipping than we had ever 
had before. We must be careful, however, 
to avoid so many rules and regulations that 
they would stultify imagination. 

As to international agreements, we must 
walk warily. Of the seventeen international 
maritime conventions, signed with all 
solemnity in international conclave before 
the war, he believed that nobody, including 
ourselves, had ratified every one of them ; 
we headed the list, having ratified all except 
about half a.dozen. If we were to have such 
conventions dealing with crews’ accommoda- 
tion, there should be penal clauses so that 
appropriate action could be taken against 
those who did not observe the conventions. 
Recalling a statement in the paper with 
regard to the space allowed for accommoda- 
tion, that the Board of Trade rules allowed 
but 72 cubic feet or 12 superficial feet per 
man, he said that that was increased to 120 
square feet in 1906. Thus, he had unjustly 
blamed the Board of Trade. 

He would not retract any of his criticisms 
of the shipowners, naval architects, the 
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Board of Trade, or even those who used the 





a a ae 


a te. see et tet CUmlU lk 


Ss 


rer 


—— 


See — © DW es A MD mw 


Qa oo o> > & 


—j od =: 


<_< 


— (FO @ 


ne oer a 


aS we, OO ee oe ke Oe tO COD 


an mm Gh fer tet tle ttle 


a —— ee 








ApriIL 27, 1945 


THE ENGINEER 


329 








— 


accommodation. Quite honestly, he felt 
there had not been displayed that enthusiasm 
and drive to bring crews’ accommodation 
up to the standard it should have reached 
and which we had achieved to-day. 

The President, Lord Chatfield, proposing a 
vote of thanks to Mr. Watts, urged that our 
merchant seamen should enjoy such con- 
ditions that they could be proud of them- 
selves and prove to foreigners the kind of 
people we were. They could not do that if 
their conditions of living were not up to the 
right standard. He believed the day was 
bound to come when our merchant seamen 
would wear uniform, however simple it 
might be, which would give them extra 
distinction. 


Tur HABITABILITY OF Naval Surps UNDER 
Wartimz CONDITIONS 


The next paper was one by Mr. A. J. 
Sims, in which measures taken for dealing 
with arctic and tropical conditions and other 
problems are described. 

Mr. J. W. K. MacVicar, in the discussion, 
said that one of the difficulties of arranging 
suitable ventilation to a mess deck was that 
of designing a system which would be effective 
for normal use as well as under ‘‘ hammock- 
slinging ’’ conditions. The designer had to 
cater for two worlds ; the author’s views on 
the introduction of the cafeteria system with 
permanent tier berths in the sleeping accom- 
modation were of great interest. 

As to ventilation of machinery compart- 
ments, in merchant shipping practice it was 
doubtful if a temperature rise in the air 
approaching 35 deg. Fah. would be accept- 
able, particularly for tropical use. In 
analysing the author’s figures for a typical 
engine-room it would appear that the 
increase in latent heat in the exhaust air was 
equivalent to 1,334,000 B.Th.U. per hour. 
That would suggest that too much live steam 
was allowed to escape into the space, as in the 
example given the moisture picked up by the 
general ventilation was approximately 
1300 lb. per hour, which was quite a lot. 

The author’s remarks on the provision of 
well-distributed supply trunking being of 
more value than distribution associated with 
the exhaust system was borne out in practice, 
although in some cases provision might be 
made for picking up steam at special points, 
such as glands and so forth. 

Mr. Baker, referring to tropical conditions, 
suggested that before the authorities agreed 
to the provision of complete air conditioning 
plants for living spaces they would require 
to be satisfied that the benefit to be derived 
from keeping the decks and the ship’s side 
in the shade, by awnings and side gcreens, 
had not been forgotten. He felt the paper 
should include some reference to the benefit, 
if any, that we should expect from such 
fittings, which we should all be happy to 
dispense with if they were not valuable. He 
felt that perhaps they were valuable ; after 
all, the men spent a lot of time 6n deck. 

Mr. Sims, replying to the discussion, said 
that probably there was no more difficult 
problem in regard to habitability than to 
ensure that a system would serve both arctic 
and tropical conditions. In the tropics, air 
movement was not the only factor, though 
perhaps it was the greatest factor, in ensuring 
good habitability conditions. In the Arctic, 
air movement was suppressed, either by 
design or by measures taken by the crew 
afterwards. 

A definition of “‘ effective temperature ” 
could be given ; but the whole conception of 
effective temperature was physiological. It 
was a method of providing dry bulb tempera- 
ture, wet bulb temperature, and air velocity 
to give equivalent physiological reactions on 


the human body. With regard to the point 
that the particular example given for the 
engine-room heat extraction by the ventila- 
tion system indicated that an appreciable 
amount of live steam was escaping, he said 
that the Engineer-in-Chief of the Fleet and 
all concerned were fully alive to the problem ; 
but it was not always easy to achieve the 
very highest standards. The usual order of 
things was that the sensible heat extraction 
was about | per cent. of the shaft horsepower 
generated in the engine-room, and the latent 
heat was also 1 per cent. In a good ship, 
probably immediately after building or re- 
fitting, the combined figure would usually be 
brought down to 1} or 1} per cent. 
(To be continued) 








Merchant Shipbuilding During 
the War* 


By Sir AMOS L. AYRE, K.B.E. 
(Continued from page 320, April 20th) 
DEVELOPMENTS CONCERNING SHIP STRUCTURE 


IN the early stages of the war, and with a view 
to meeting the labour shortage, firms engaged 
in merchant shipbuilding were urged (a) to 
extend hydraulic riveting, and (b) to employ 
welding in every direction in which this process 
was more economic in manpower than riveting. 
Extension of hydraulic plant, and the necessary 
other facilities for same, as well as the re-design 
of structure to enable an increased amount of 
such riveting to be done expeditiously, soon 
bore results. In one case applying to tankers, 
for example, it brought about a condition in 
which two sets of tanks—athwartships—were 
completely erected on the berth in the same 
time as had previously been required for one 
set. In general, the development and extension 
of hydraulic riveting applied to frame structure, 
girders, &c., in circumstances in which it was 
in all ways more economic than welding. 

On the average it was found that a given 
amount of closing-up work, when done by 
welding, required five welders as compared with 
one squad of riveters in which was included a 
riveter, a holder-up, and a heater. The ratio 
no doubt eventually improved. That condition 
did not, however, stand in the way of the 
further development of welding. Whilst the 
“first campaign ” for the extension of welding 
had been on the basis of using the method in 
all the cases where it was more economic in 
the use of manpower than riveting, a “‘ second 
campaign ” was found to be necessary for the 
purpose of increasing the labour effort, but using 
a type of labour in which women and girls were 
included, which otherwise would not have 
entered the industry to train as riveters. In 
particular, the ‘‘second campaign” concerned 
the development of the use of higher amperages 
and the introduction of automatic machine 
welding. Having regard to the high-quality 
work and the output rate, that had been 
attained by the use of the Union-Melt machine 
in the course of building the sixty ships ordered 
to British account in U.S.A., machines of this 
type were obtained from that country during 
the course of 1942, and gradually introduced 
into certain U.K. yards where there was scope 
for their use. Other machines of U.K. manu- 
facture were also brought into use. An indica- 
tion of the effect of this urge to extend welding 
can be seen from the following figures which 
apply to new merchant shipbuilding only :— 


No. of No. of persons 

welding employed 

points. as welders, 
At April, 1942 .... 1000 (100) 730 (100) 
At July, 1943 ... 2634 (263) 1547 (212) 
At June, 1944 ... 3075 (308) 1737 (238) 


It will be seen that the provision of new 
labour did not keep up with the extension of 
plant, though the effect of the increasing 
tendency to use higher amperages must not be 
overlooked. 

The development of welding made it necessary 
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not only to arrange for the training of operatives, 
but also to provide for better supervision and 
improved knowledge of the technique. The 
training of operatives was done not only in the 
yards, but also in special Ministry of Labour 
centres. A training school for welding foremen 
supervisors and chargehands was established at 
Portobello by the Ministry of Supply. More- 
over, the extension of welding with resultant 
changes in shipyard lay-out and with the 
installation of plant and equipment for large- 
scale production created a need in the shipyards 
for men conversant with welding design and 
principles, and capable of applying’ them to 
ship work. To meet this need a course of lectures 
was organised under the xgis of the Admiralty 
at Stow College, Glasgow, during the winter 
of 1942-43. In addition, an Admiralty Ship 
Welding Committee was set up to investigate 
the metallurgical and other problems arising in 
all-welded ships. 

In regard to welding generally, consideration 
of the methods employed in U.S.A. had brought 
out three axioms to be borne in mind in the 
design of any ship structure intended for pre- 
fabrication associated with an extended use of 
welding. These were that the structure should : 


(i) Jig itself. 

(ii) Brace itself for handling. 

(ili) Be such as to enable a maximum 
of downhand welding being done, either 
manually or by. machine, without turning the 
unit over. 


It was also considered, in the case of trans- 
versely framed ships, that as and when an 
extension of welding took place, involving the 
welder having to operate in the double bottom, 
a frame spacing of 36in. would be desirable. 
With two longitudinal bulb angle girders in the 
bottom, instead of plate intercostals, the means 
of the transverse and longitudinal members 
jigging each other was obtainable. A similar 
result’ could be obtained by the use of longi- 
tudinal beaming associated with the necessary 
transverses in the case of the decks. The 
“P.F. (C)” type vessel was structurally designed 
with welding development in view. That 
vessel, however, was hydraulically riveted as 
far as the floor and framing structure was con- 
cerned, a method which is likely to continue for 
some time to be more economic than welding. 
The use of plates, 108in. wide and 36in. frame 
spacing, enabled the tank top being plated 
athwartships with a butt joint, either manually 
or machine welded, near to the heel of every 
third reverse frame. 

To meet the need to avoid turning over large 
slabs of structure in the process of welding— 
which, in the absence of structural members 
that could be adapted for the purpose of 
bracing, would require heavy timber or other 
bracing—rolls were cut for a new steel section, 
for use as a beam or stiffener having a widened 
toe or bulb on which the seam of the plating and 
the connection of the beam or stiffener could 
be made in one run of welding. This section, 
and the tests which were made before its intro- 
duction, have been described elsewhere.f 
Applied, in the first instance, to the bulkheads 
of tankers, in which the stiffeners were spaced 
33in. apart, the use of the new section proved 
itself to be a very great facility in the pre- 
fabrication of large slabs of bulkheads. Inci- 
dentally, an appreciable saving in the extent of 
welding was attained. 

Bulkheads constructed by the method just 
referred to are equally suitable to dry cargo 
ships, but in the case of the “P.F.(C)” type 
the opportunity was taken again to introduce 
“corrugated”? bulkheads, which during the 
past thirty or forty years seem to have come 
and gone. On this occasion, however, presses 
were provided to produce the form as shown by 
A in Fig. 1, which, with holes drilled for riveted 
(vertical) seams in the edges, were delivered to 
shipbuilders ready for erection in the ship. This 
saved much time and labour in handling for 
forming, &c., in the yards. The saving in 
weight per bulkhead was about 30 per cent. 

The two methods of bulkhead construction 
just referred to would seem to lend themselves 
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to a combination such as is shown in B in 
Fig. 1, where, instead of the riveted joint, a 
stiffener of the new section can be used on which 
to make a welded seam together with the 
stiffener connection in one run, as in the case of 
the tanker bulkhead just described. This, how- 
ever, will require wider plates than are generally 
available and presses of capacity greater than 
those now in use, 

Whilst these and other structural develop- 
ments were under consideration, steps were also 
taken to encourage the general expansion of 
prefabrication within the shipyard, which many 
U.K. 
extended during the period between the two 


wars. In particular, there was the installation |complement, in the case of a normal tramp 
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Fic. 1—Bulkhead Construction 


of cranes of increased lifting capacity as well as 
modifications of lay-out to enable more assembly 
space to be provided—as far as this was possible 
within existing boundaries which could not 
usually be extended. .The development of 
welding also required extended assembly space, 
and this in turn brought about the need for 
further cranage. Often the conditions were such 
that this space was actually a separate building 
with overhead travelling cranes capable of 
handling the units as finally assembled and 
delivering these at a suitable point ready for 
transfer to the berth. | Whenever the general 
lay-out permitted, a more economic arrange- 
ment was to plan the assembly and welding area 
within the radius of berth cranes, and to use 
portable (sliding) roofs over the assembly area. 

An interesting departure was the use of the 
complete circumferential welded butt in the 
case of the 70ft. “‘ Tid ” tugs. 

It is perhaps appropriate here to record the 
extensive development of the welded fabricated 
stern frame. There were various types, some 
of which were standardised for particular classes 
of vessels, but in special type vessels a variation 
in principle of design was usually seen, the con- 
struction quite often being done in the ship- 
yard. To a large extent these items were 
experimental, but it is interesting to record 
there were remarkably few instances in which a 
small fault in design emerged after the very 
drastic testing-out in the conditions of the 
North Atlantic. 


SpecIAL WARTIME EQUIPMENT OF THE 
VESSELS 


Defensive measures created an appreciable 
increase in the amount of work in the hull and 
its equipment, and had a very definite effect in 
the unbalancing of the plant and labour set-up 
in many cases, involving longer time in the 
fitting-out stages with a resulting tendency 
towards congestion at quays and cranes. Gun 
supports, paravanes, heavier plating of some 
deck-houses, the building of additional accom- 
modation for extended staff of officers and 
crew, gunners, &c., involved, more steelwork, as 
did the fitting of torpedo net gear during a 
certain period. But the greatest effect on pro- 
duction, it must be emphasised, was that con- 
cerned with the fitting-out of these various 
items, guns, paravanes, the net gear, degaussing, 
plastic armour, special signalling gear, radio- 
location apparatus, &c. In certain cases this 
work was especially heavy, but was essential 
because of the particular voyage the vessel had 
to take. Apart from the M.A.C. ships, which 
have already been referred to, there were the 
C.A.M. ships—catapult aircraft merchant ships 
—which preceded them. The C.A.M. ship was 
fitted with a catapult gear and a fighter aircraft, 


had successfully introduced andj|cooks and stewards, was such that by the end 


modation for the accompanying persennel. In 
the case of the paravanes, it is interesting to 
record that where chains were used these were 
soon suspected as being responsible for an 
appreciable amount of resistance, and the “A” 
frame or boom type of support was afterwards 
used in all cases. 

The additional personnel necessary for the 
defensive, &c., equipment, together with an 
increased number of wireless operators, and a 
continual increase in the number of seamen, 
firemen, petty officers, boys, and trainee seamen, 
which in turn brought about the need for more 


of 1943 provision was being made for a total 


ship, that amounted to about double that of the 
peacetime standard; in some cases it was 
trebled. All this involved an appreciable 
increase in the production effort, not only in the 
form of cabin accommodation, but also in 
enlarged storerooms and extended boatage and 
life-saving appliances. In the case of the boats 
it was found desizable, at an early stage, not 
only because of the increased complement, but 
also for their practical use under war conditions, 
to provide mechanical davits in place of the 
normal round bar type. 

On the electrical side the extra demand for 
degaussing, signalling, &c., increased refrigerated 
store space, and enlarged accommodation, was 
such as to require, in the case of the tramp type, 
provision for 30 kW, as compared with about 
10 kw in the pre-war prototypes. 

In addition to the defensive measures, there 
were appreciable extras that concerned the 
operation of the vessels. As has already been 
mentioned, over a very long period every deep- 
sea tramp was provided with two derricks of 
50-ton capacity, in addition to a full comple- 
ment of 5 and 10-ton derricks. Cargo liners 
with full normal cargo gear provided for six 
hatchways, also had three heavy derricks for 
80, 50, and 30 tons. This threw a heavy strain 
on the industries supplying the masts, derricks, 
blocks, winches, &c., but this was met by 
arrangements made for the distribution of the 
items from a common pool. At one time the 
heavy blocks threatened to become a most 
serious bottle-neck, but by breaking these down 
for part-fabrication from sources other than 
normal, together with the release of certain 
workmen from the Colours, the extensive needs 
were met. 

Reference has already been made to special 
arrangements in the design of holds and ’tween 
decks. The deepening of the ’tween deck 
required that additional scantlings be used in the 
case of the second deck, but having regard to 
.the likelihood of wartime cargoes being such as 
to place concentrated loads on the decks, still 
further strengthening was provided. All this, 
together with the additional scantlings for 
deeper loading, the provision of the extra 
ballast tanks, the larger deck-houses, gun 
stiffening, &c., was responsible for an appreciable 
increase in the weight of the hull, but was 
essential, having regard to the abnormal work 
the vessels had to do in moving wartime cargoes 
in the bad-weather regions. 

This tendency has continued almost through- 
out the war, and, whilst the resultant increase 
in the amount of labour content was in itself 
@ difficulty, that was only part of the problem. 
Most of the tramp-building yards were generally 
in a condition of reasonable balance between the 
plant and labour needs to produce the steel hull, 
and to deal with the pre-war extent of outfitting. 

The greater extension of the work in connection 

with outfitting upset this balance and required 

the constant attention of the firms in contriving 

to minimise the effect. It meant either longer 

time afloat, creating further problems of 

berthage, or the alterntaive of keeping the 

vessels on the berths for longer periods, a course 

which would have resulted in the production of 

a smaller number of vessels. 


THE CHARTING AND MEASUREMENT OF OUTPUT 


Because of the varied programme, it was 
very difficult to measure output, but no effort 
was spared to make assessments relative to- 
some standard. Not only were the changing 
conditions such that few firms were left in 





together with the necessary stores and accom-| peace to produce continuously a standard type 


——— 


of vessel, but there was the interruption of 
repair and conversion work in some ¢ases, as 
well as the need occasionally and urgently to 
introduce naval types. The black-out was a 
new feature, and in some instances regard had 
to be given to the effect of air raids and bomb. 
ing. Moreover, the effect of new entrants was 
not uniform, either in numbers or quality. 

The general effect of simplification of struc. 
ture and new methods and processes and icch. 
nological improvement generally, much of 
which had been, to an increasing degree, in 
course of introduction before the war, was 
naturally extended and hastened throughout 
the war. New plant, in the form of machines 
and cranes, together with an extension of weld. 
ing, gradually paid dividends in extended pro- 
duction. This was a helpful circumstance, 
having regard to the slow increase in the labour 
force, and its eventual actual reduction in the 
case of merchant shipbuilding, not only in 
numbers, but also in quality, arising from the 
replacement of workpeople taken for other 
purposes, by inexperienced substitutes. This 
was particularly felt in some trades, upon which 
the rate of output principally depended. 

It was possible, however, to obtain some 
fairly sound comparative data for firms building 
the tramp type, and in some cases for tankers 
and liners, either alone or mixed. The acute 
shortage of clerical staff in the yards, however, 
prevented the collection of much desirable data, 
A most interesting feature, the measure of 
which had been sought for in pre-war years 
without success, owing to the non-availability 
of comparable data, was the relationship of 
the time required from keel laying to launch or 
keel laying to delivery to the size of the labour 
force employed. The labour force in different 
yards was brought to a common denominator 
by being proportioned to the number of berths. 
In Fig. 2 the relationship is given for a number 
of yards engaged on similar work. The curve 
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which is drawn is one of constant man-hours 
and corresponds closely with an average 
through the spots. It is seen that the optimum 
condition is being approached at 300 plus per 
berth. In peacetime there is an important 
commercial factor in this relationship, but in 
wartime it is of very great importance from the 
point of view of the urgent national need for 
ships and also because the efforts of all the 
contributing industries—coal, ore, steel, trans- 
port, &c.—which are eventually assembled in 
the shipyard, must be expeditiously translated 
into a ship in service. In peacetime the capital 
necessary to produce the ship is idle for a shorter 
period, when such optimum manning can be 
attained. 

Another method of assessing output that was 
used was the equation of labour employed to 
the output of the yard in any twelve month’s 
period, the results being expressed either as 
gross tons or tons of steel, plates, and sections, 





per man per annum. For the purpose of such 
calculations, two women, two apprentices, or 

















THE ENGINEER 


33] 





Aprin 27, 1945 





—_— 
=—— 


two boys were taken as being equal to one work- 
man, this being used to flatten out a fairly wide 
variation in the-~pruportion of these classes 
employed in the various yards. Such methods 
were only of general interest and use, it not 
being possible to determine exactly the effect of 
the increase in the volume of work involved 
from time to time as the vessels were required 
to be given increased equipment or fittings, or 
any variation of output of the workpeople, or, 
on the other hand, the result of increased 
plant, &e. 

Despite the limited information available for 
making tests and also the uncertainty as to the 
basis upon which information about the last 
war was compiled, the indications are that as 
the result of twenty-five years of technological 
progress, simplifications of structure, additional 
plant, &c., there was an increase of about 50 to 
75 per cent. in average output per number 
employed at 1941-43, as compared with the 
period 1917-18. 

The exact forecasting of output was another 
feature to which careful consideration and 
examination had constantly to be applied, as 
the general planning of many aspects of the 
war were concerned with reliable information of 
this nature. 


CiENERAL CONCLUSIONS ON THE U.K. MERCHANT 
SHIPBUILDING PROGRAMME 


From the foregoing it will have been appre- 
ciated that the United Kingdom programme was 
at no time one of ‘‘ volume,” such as that of the 
U.S.A. or even Canada. Ours was rather a 
programme consisting largely of special types 
of merchant ships for war transportation pur- 
poses, and one which, in fact, was continually 
changing. Perhaps it is as well that our smaller 
programme, as compared with the U.S.A. yards, 
should have borne the interruptions and pro- 
blems of these special types, instead of them 
being introduced into the larger U.S.A. mass- 
production programme, when the upset would 
have had more serious consequences on the 
very full flow of standardised output in that 
country. Moreover, the nature of the special 
types exercised to the full the shipbuilding 
experience and skill acquired throughout the 
years that we have been the major shipbuilding 
country of the world, 

Whilst the United Kingdom programme as 
planned before the war might be said at that 
time to have consisted of 100 per cent. of com- 
mercis] types, by 1943 so much alteration had 
taken place in the designs, for important 
stratégic reasons, that only half of the produc- 
tion could be looked upon as of normal com- 
mercial types, and even these were subject to 
many changes and additions for war purposes, 
although not fundamentally affecting the design. 
That state of affairs tended to increase, so that 
the programme as it appeared early in 1944 
indicated a rapid trend towards a condition 
where nearly three-quarters of the output would 
consist of vessels that, whilst generally of 
merchant type, were fundamentally of modified 
design with a view to meeting strategic rather 
than commercial needs. 

As time went on, gross tonnage—always a 
poor test—was no longer a useful measure of the 
output, although it had to be accepted as the 
only one available. The original simplification 
and elimination of items with a view to assisting 
in conservation of material and labour had 
soon been exceeded by the volume of effort 
concerned, in additions determined by strategic 
needs. Even deadweight tons was no longer 
suitable as a means of measurement. The more 
that was added to the ships, the more the pro- 
duction effort increased, but the deadweight 
reduced. 

It must be placed on record that in spite of 
black-out, bombing, food rationing, and a 
general shortage of labour, the industry did well 
for the nation. At no time had there been 
greater co-operation between the various firms, 
and willingness for the common good to inter- 
change knowledge, experience, drawings, and 
the helping-out of each other in all kinds of 
ways at times of difficulty. The condition was 
equal to what might have been expected in a 
single unit. It is. also reasonable to add that 
the outlook of all concerned was at all times 
such that technical progress was never forgotten. 


Fannich Hydro-Electric Scheme 





In issuing details of the Fannich hydro- 
electric scheme, the North of Scotland Hydro- 
Electric Board also publishes details of its 
general policy in relation to power schemes in 
the North of Scotland. 

The Fannich scheme is situated in Ross-shire. 
It is proposed to convey the waters of Loch 
Fannich by means of a tunnel and pipe line 
to a power station at Grudie Bridge in Strath 
Bran, as shown by the accompanying plan. The 
railway line from Dingwall to Kyle of Lochalsh 
runs along Strath Bran, and the power station 
will be on the opposite side of the valley from 
it and about a mile west of Loch Luichart rail- 
way station. The installed capacity of the 
power station will be about 24,000 kW. 

This is the first scheme to be published for 
the northern part of the Board’s area, and, it is 
designed to attract industries to the north. 
The scheme is near the prosperous eastern parts 
of Ross-shire and deep-water harbour of 
Cromarty Firth, which also has good road and 


great potentialities for development. The 
Board looks forward to a time when large power 
schemes on both sides of the Great Glen will feed 
trunk lines carrying electricity to industries 
situated near the railways and deep-water 
harbours of Corpach, Inverness, and the 
Cromarty Firth. Developments such as these 
will obviously have many advantages. They 
will bring prosperity and population back to 
the Highlands ; they will bring manufacturers 
to that country which has formerly depended on . 
foreign products and will bring the social and 
the strategical advantages of a dispersal of 
industry. At the same time smaller local 
developments are not being overlooked. For 
example, efforts are being made by local autho- 
rities and industrialists to establish ice factories 
at Kyle of Lochalsh and Mallaig for the refrige- 
ration and storage of fish, and the Board will 
give all the assistance it can to these develop- 
ments and to agriculture and other local 
industries. The Board has also been pressing 
for the expansion and development of the 
cement industry and the manufacture of elec- 
trical machinery in Scotland. It is obvious 





that the Board will be a good customer for 
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rail connections with the rest of the country. 
It is also, of course, near the town of Inverness. 
The Grampian Electricity Supply Company is 
already the authorised undertaker for the dis- 
tribution of electricity in the eastern parts of 
Ross-shire. It was recognised by the Cooper 
Committee that the general growth of load 
there must be met’ by additional power, and 
the Board had preliminary discussions on the 
matter with the Grampian Company last year 
when the scheme was first being surveyed. The 
needs of the area have been emphasised recently 
by the Chairman of the Grampian Company at 
its annual meeting. 

The Board’s policy is not only to provide for 
the immediate domestic and industrial needs of 
Ross-shire and Inverness, but also to provide 
for major developments in the future. Dis- 
cussions have already been going on for many 
months with the object of attracting new indus- 
tries to the north, and this scheme is a first 
indication of what the Board itself intends to 
do about it. The Board cannot itself set up new 
industries, but it is offering the attraction of 
exceptionally cheap power and encouraging 
developments as far as powers permit. Great 
water power resources have still to be harnessed 
in the northern counties, and the Board is well 
ahead with plans for its development, so as to 
keep in advance of the growing demands for 
new and growing industrial developments. 

It is also the Board’s duty, under the Hydro- 
Electric Act, to construct a grid for the North 
of Scotland. The Board intends to interlink 
the Fannich station and others in the north with 
the proposed Tummel-Garry scheme, and with 
Aberdeen, so as to form a backbone from which 
the development of the area can be built up. 
The Great Glen from Fort William to Inverness 
and beyond into Ross and Cromarty and 











Sutherlandshire, comprises an area which has 





FANNICH HYDRO-ELECTRIC SCHEME 


these products ; they are encouraging initiative . 
in Scotland by giving preference to Scottish 
manufacturers and contractors as well as to 
Scottish labour and technical staff. 

In addition to the major projects, the Board 
has alsc surveyed projects in many other parts 
of the Highlands and islands for giving supplies 
to ordinary consumers. These projects are, 
unfortunately, uneconomic, and can only be 
financed from revenue-earning projects. The 
Electricity Commissioners are not prepared to 
approve any uneconomic scheme until it is 
fully covered by an economic one, so progress 
with uneconomic schemes is held up, and it is 
important for the Board to make progress with 
profitable schemes for export. 








THE PROBLEM oF THE Coat MinEs.—There has 
recently been published by Eyre and Spottiswoode, 
Ltd., a book by Sir Richard Redmayne, entitled 
“The Problem of the Coal Mines,” As the future 
of the coal mining industry is so prominently before 
the British public, and as so many opinions are being 
expressed as to how its better conduct can or should 
be achieved, the author feels that the major and 
more pertinent facts regarding the industry may 
be of assistance to those not so well acquainted with 
its growth, present state, and future possibilities. 
The three main parts of the book deal with “ The 
Mechanisation of the Coal Mines,” “‘ The Human 
Element in Coal Mining,” and ‘“‘ The Future of the 
Coal Mining Industry.” They were originally 
printed, it may be recalled, in THE ENGINEER of 
October 13th and 20th, November 17th and 24th, 
and December Ist, 1944. To these, Sir Richard, 
who writes from a long and intimate experience of 
all aspects of coal production, has added a chapter 
on “The Coal Mines and Legislation,” and some 
appendices giving useful details and a list of Acts 
relating directly or indirectly to coal mines in Great 
Britain. The price of the book is 4s. 6d. 
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ESTHETICS OF THE MACHINE 


Tue fascinating series of six lectures on 
“The Aisthetic Aspect of Civil Engineering 
Design,” which have now been published by 
the Institution of Civil Engineers, and which 
we commented upon in our issue of April 
13th, raises the question whether mechanical 
engineering does not call for somewhat 
similar consideration. At first sight it may 
seem that there is a difference so great 
between the dignified and stately works of 
the civil engineer and the relatively small 
works of the mechanical engineer that the 
principles and canons of taste which apply to 
the former are quite out of scale with the 
latter. It is as though we should measure the 
pleasant verses of Herrick or Suckling by the 
same titanic yardstick with which alone 


“Paradiso Lost” can be appraised. On 
second thoughts, however, it will, we think, 
be found that some at least of the rules of 
good taste apply as fairly to small as to large 
structures and to those which are not open 
to the public gaze as to those that are. 
Furthermore, it may not be unjustly claimed 
that the cultural influence of clean design in 
mechanical engineering products may be 
as widespread and as great as it is in bridges 
and buildings. 

The lecturers to the Institution of Civil 
Engineers were all agreed that fitness for its 
purpose alone would not make a structure 


332 | beautiful. We agree; but in the design of 


machines it is very nearly true that perfect 
fitness gives perfect beauty. Consider, for 
example,.the supporting pedestal of a small 
machine tool, a column that is rather tall for 
its cross section. No better form can be 
found than the Eiffel Tower or Wellingtonia 
outline—as Mr. Wadsworth called it. Or 
take again the frames and entablature of a 
steam hammer, or of a reciprocating marine 
engine. Properly proportioned, they at once 
possess the needed strength and declare their 
purpose. They satisfy both the eye of the 
observer who is trained to measure stresses 
and the eye of the artist who requires that 
they, in view of their duties, should look 
strong and stand four square upon their feet. 
Or once more, look at the casing of a great 
turbo-alternator, particularly when placed in 
the well-proportioned hall of a power-house. 
The very simplicity of its form, perfectly 
adapted to its purpose, satisfies the esthetic 
tenet that it should embody the suggestion 
of power. It would be easy to multiply 
examples and we leave that pleasant task, 
to the imagination of our readers. But we 
must remind them that esthetics rarely has 
a fair field and no favour. The design has 
frequently to be a compromise. The perfect 
pedestal] for a machine has to give way to the 
demand for locker space ; the clean outline of 
the marine engine or steam hammer frames 
may be marred by the necessity of accommo- 
dating working parts. Again, the method 
of manufacture influences design, a fabri- 
cated frame cannot, without undue expense, 
be made as graceful as a cast frame. Dis- 
turbing factors of this order affect mechanical 
engineering design, just as other factors may 
affect civil engineering works. The design of 
a bridge, for example, is often subject to the 
method of erection—as at Sydney harbour, 
the conditions at the site, and the demands of 
port and river authorities. But such little 
difficulties and troubles as these are the salt 
of engineering. It would be a dull profession 
were it always plain sailing. 

To a great many engineers the “ primrose 
by the river’s brim ” is never anything but a 
primrose. If a machine fulfils its predestined 
functions, that, to them, is all that matters. 
What cares he if it be graceless, ugly, 
unfinished, and untidy? Handsome is as 
handsome does. That, we suggest, is not the 
whole story. To begin with, it is as likely as 
not that if a machine is ugly—that is, 
unsatisfying to the eye—the stresses in it are 
ill balanced or improperly disposed, and, an 
important consideration, it may fail to appeal 
tothe market. Paint, putty, and an overcoat 
may hide its outward defects from the 
purchaser, but its inward defects will remain. 
In sum we venture the proposition that, in 


the best in their qualities are the best to look 
at ; that the wsthetics of machines is wedded 
to good engineering design. 


A New Air Research Department 
THE Government has announced its int:n. 
tion to create a great research establishmnt 
near Bedford with the object of furthering 
the development of aeronautics, and sincs a 


is to be a wind tunnel taking no less than 
100,000 H.P.—perhaps four times the power 
absorbed by all the wind tunnels in this 
country before the war—it will be seen that 
a very bold view has been taken of what. is, 
or may be, needed. To carry out the whole 
scheme will require an expenditure of many 
millions, and, having regard to other 
claims on the taxpayer, it is reasonable to 
consider carefully the case that can be made 
for its provision. 

To do this we must form some picture of 
the sort of a world we are likely to find our- 
selves living in. If it were our unavoidable 
fate to face another gigantic war after another 
twenty years’ interval, hardly any expendi- 
ture in the preparation of effective weapons 
would be too great ; but in view of the inten- 
tion of the United Nations to provide, if by 
any means they can, that wars shall in future 
be so guarded against that they cannot recur, 
the proposal to spend many millions on a 
new research station the moment this war is 
over is certainly debatable. To those who 
doubt whether war can be prevented by any 
means whatever, it is fair to address the 
question, Would the present war have arisen 
had the United States of America been a 
member State of the League of Nations ? 
Almost certainly the answer is that it would 
not, and one may add that the reputation 
won by American fighting units during 
the present war makes that answer still 
more sure. Hence the United Nations, so 
long as they do remain united, can certainly 
prevent wars in future. When such a pre- 
ventive plan is devised and put into action, 
it will be necessary for there to be a security 
force of some kind, and this will call for 
armed contingents to be provided from those 
countries most likely to make effective con- 
tributions. Since Britain is certain to be one 
of these, we must see to it that our military 
equipment for the purpose is kept modern 
and efficient. This will require advantage to 
be taken of any scientific discovery or tech- 
nical invention that can help towards this 
end. To do this will need the assistance of 
the best brains in the country with effective 
experimental equipment placed at their 
disposal. This is the argument for the 
Government scheme. Aviation provides one 
of the weapons to be kept in this high. state 
of efficiency, with an importance second to 
none. For one thing, it makes available the 
quickest means of taking armed forces to any 
centre of potential disturbance—whether 
hidden bodies of armed fanatics or under- 
ground laboratories of sinister or doubtful 
purpose. If anyone thinks that this second 
alternative is fantastic, a study of the possi- 
bilities of future rocket developments would 
be a useful lesson; the surface of their 
possibilities has at present been merely 
scratched. Aside altogether from such can- 
siderations as these, the new research station 
would share in the task of providing the best 








the majority of cases, the machines that are 


type of equipment for civil aviation. Here 


single unit in the equipment of this station: 
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there is enormous room for development. At 
present the payload on a trans-ocean air liner 
may be no more than 5 to 10 per cent. of the 
initial gross weight of. the aircraft. That 
compares fairly well with passenger stock on 
railways, but very unfavourably with freight 
stock in which the tare weight is roughly 
one-half the carrying capacity. We all want 
to see the best aircraft used on the world’s 
airways, and there is no reason why a 
good proportion of them should not+be of 
British manufacture. We were certainly not 
behind in sea transport, nor need we be in 
that of the air. Britain has taken a leading 
part in the start of jet propulsion, with its 
almost boundless possibilities. This offers 
the prospect of a power unit having but one- 
third of the weight of the best aero-engines 
of the past, and the one thing still needed to 
take full advantage of this saving is a reduc- 
tion in the present rate of fuel consumption. 
This will come when a sufficiently intensive 
study has been made of the improvements 
possible in the aerodynamic and thermo- 
dynamic characteristics of the jet and in the 
discovery of turbine materials that will 
stand far higher temperatures than at present. 
Here certainly there is room for intensive 
study calling for the best brains and equip- 
ment. 

At the present moment it is impossible to 
say how much of the Government’s great 
scheme will be ultimately found to be neces- 
sary. The way in which the war will end is 
a material factor, and one no jess important 
will be the degree of success met with at the 
Conference at San Francisco or elsewhere in 
devising an effective plan for world security. 
The Bedford scheme as at present planned 
covers all that could possibly be required in 
any event, and leaves nothing to chance. No 
doubt this is the cautious path. But the pur- 
suit of mere size of equipment is not, and can 
never be, an end in itself, for, as Dr. Ricardo 
pointed out in his Presidential Address to the 
Institution of Mechanical Engineers, ‘the 
skilled research worker, like the skilled crafts- 
man, requires very few tools.... We hear 
much of the costly and magnificent equip- 
ment of the research laboratories in other 
lands, but not so much of their meagre 
outpat.” A wise policy will lie in the 
recruitment for this work of the right type 
of men, and in providing for them an easy 
passage from the Government laboratory to 
the aircraft constructing works, and vice 
versa. A skilled Force of this kind would take 
its part in a front line of national service, 
whether its members worked in one or the 
other. We welcome the Government’s wise 
provision for every eventuality, though neither 
it nor we can tell at the present time 
whether it will prove necessary to proceed 
with the whole of the scheme. The plan is 
one which would in any event take several 
years to carry out, and there will be oppor- 
tunity for reconsideration when the prospects 
ahead are more clearly seen. 








Obituary 
SIR AMBROSE FLEMING 
ELECTRICAL engineers and scientists in all 
parts of the world will learn with deep regret 


of the death of Sir Ambrose Fleming, at 
“ Greenfield,” Sidmouth, on Wednesday, 





April 18th. Sir Ambrose was a great experi- 
menter in the early days of electrical] science, 
and to him we owe the origination of the 
thermionic valve, which has played the 
leading part in wireless communication, 
both in peace and in war. He was the son of 
the late Rev. James Fleming, D.D., and was 
born in Lancaster on November 28th, 1849. 
When he was about five years old the family 
moved to North London, and he received his 
early education at University College School, 
Gower Street. Later he studied at University 
College, and took his B.Sc. degree in two 
parts, the time between the examinations 
being spent partly in a Dublin shipyard and 
partly in a London stockbroker’s office. In 
1871, in his twenty first year, on the advice 
of Dr. Frankland, he became science master at 
Rossal College. He returned, however, to 
London in 1872 and studied at the newly 
established Science School and the Royal 
School of Mines, at South Kensington, under 
Dr. Frankland and Dr. Frederick Guthrie. 
For some time he taught in the Advanced 
Chemical Laboratories. In 1874 he read his 
first paper on the contact theory of .the 
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galvanic cell, before the inaugural meeting 
of the Physical Society. In June of that year 
he took up the position of science master at 
Cheltenham College and remained until 
1877, when he went up to Cambridge in order 
to work under Clerk Maxwell in the Cavendish 
Laboratory. Entering St. John’s College as 
a science exhibitioner, he was later elected as 
a foundation scholar, and in 1927 an Honorary 
Fellow of the College. He obtained a first 
class in chemistry and physics in the Natural 
Science Tripos, and in 1880 was appointed 
a demonstrator and reader in mechanism 
under Professor James Stewart in the engi- 
neering laboratory. The following year he 
was appointed to Nottingham University 
College as the first Professor of Mathematics 
and Physics, but in a few months returned to 
London. In 1882 he joined the Edison 
Electric Light Company in London as elec- 
trician, under Dr. John Hopkinson, who was 
scientific adviser. The Crystal Palace Exhi- 
bition of 1882 saw developments of the 
Edison system and the installation of electric 
lighting in the Indian troopship ‘“‘ Mooltan,” 
belonging to the Admiralty followed. This 
led to the design of high-speed direct-coupled 
lighting sets and the Edison-Hopkins and 
Willans-Gramme sets were produced. The 





development of the electric storage battery 
followed. In 1885 Fleming read a paper 
before the Institution of Electrical Engineers 
on “ The Necessity for a National Standard- 
ising Laboratory for Electrical Instruments,” 
and a year or two later the Board of Trade 
Laboratory was established, which in turn 
resulted in the forming of the National 
Physical Laboratory. In 1884 he visited 
America and attended the British Association 
meetings in Montreal, gaining valuable 
knowledge of the Edison progress as typified 
by the Edison Central Station in New York. 
While with the Edison Company Fleming 
designed a new form of direct-reading poten- 
tiometer for measuring current and voltage 
and a type of large bulb incandescent lamp, 
which was used as a standard of light. His 
real life’s work was begun in 1885, when he 
was invited to become the first Professor of 
Electrical Engineering at University College, 
London, a position which he filled with great 
distinction for forty-two years. At that time 
the electric supply industry was in its 
beginnings and many towns and local authori- 
ties sought Fleming’s advice. He gave 
evidence in famous scientific lawsuits and 
was scientific adviser to the London Electric 
Supply Corporation and the City of London 
Electric Supply Company. Perhaps his most 
important consulting engineering work was 
that for Marconi’s Wireless Telegraph Com- 
pany, which began in 1899. He assisted in 
the design of the first long-distance wireless 
station at Poldhu, in Cornwall, and invented 
the first form of thermionic valve, the 
principle of which he deduced from 
his experimental work on the ‘“ Edison 
Effect.”’ 

He wrote some twenty books and his 
scientific researches, including those pyb- 
lished jointly with Sir James Dewar, number 
over one hundred. Amongst his -works 
especial mention may be made of his 
delightful ‘‘Memoirs of a Scientific Life,” 
published in 1934. The worth of his work 
was widely recognised and he received the 
Hughes Medal of the Royal Society in 1910, 
and was elected a Fellow in 1892. In the 
preceding year he received the Albert Medal 
of the Royal Society of Arts, in 1928 the 
Faraday Medal of the Institution of Electrical 
Engineers, in 1931 the Duddell Medal of the 
Physical Society, and in.1935 the Kelvin and 
Franklin Medals. In February, 1922, he 
delivered an experimental lecture, entitled 
‘Michael Faraday and the Foundations of 
Electrical Engineering ’’ in connection with 
the jubilee celebration of the Institution of 
Electrical Engineers. As a lecture it was a 
masterpiece of clearness of expression, 
skilful manipulation, and careful stage 
management. Surrounded by Faraday’s 
own apparatus, he repeated without a hitch 
in rapid succession Faraday’s own experi- 
ments. None of those who heard it—it was 
delivered twice—will ever forget that dis- 
course. In addition to the many scientific 
societies and institutions above mentioned 
he was a Past-President of the Television 
Society and the Victoria Institute, the 
Society of Engineers, London, and the 
Society of Engineers, of Liége, Belgium. He 
also acted as corresponding member of the 
Royal Philosophical Society of Glasgow. 
He was knighted in 1929, and in 1926 he 
resigned from University College and the 
title of Emeritus Professor of Electrical Engi- 
neering in the University of London was 
conferred upon him. His interest in experi- 
mental science never slackened, and his last 
paper to the Physical Society was given in 
his ninetieth year. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondenis) 


A REFERENDUM ON STRIKES 


Sir,—I would like to offer my congratulations 
on your Retrospect for 1944, in your issue of 
January 5th, 1945, and to say that the para- 
graphs regarding trade unionism form very 
interesting reading on an intricate subject. 

I would, however, like to indicate that, as I 
see the position as a ‘‘ man in the street,’’ this 
type of thing is apparently well understood by 
the employers and by many reasonably minded 
men, but no one does anything about it 
Further, as I see the matter, there is gradually 
a position being forced in which a relative few 
are controlling the affairs of the majority, and 
the majority are doing relatively nothing about 
it beyond an occasional grumble with their 
friends, and then simply accepting what is 
being done. 

The question of “difficulties of piecework ” 
and “ striking ’’ to gain their own ends, both of 
which are operated by a relative few, in my 
opinion go against the grain to the great 
majority, irrespective of their political flavour, 
and I would consider it not unlikely that if a 
referendum were taken on the question of pro- 
hibition of strikes and dire penalties if striking 
were resorted to, would most probably result in 
an overwhelming majority of the people 
declaring against strikes—in fact, similar to 
war being no good to anybody, so it is with 
strikes. 

Might I suggest to you that as we are to have 
a General Election in a few months’ time, it 
would be a good plan for a referendum to be 
taken, separately from the actual voting for the 
election, on several matters of importance 
which are before us at the present time and in 
the near future. We are passing through a very 
difficult stage in our history and are fighting for 
democracy and for the right by the people to 
govern for the people. It is an out-of-the- 
ordinary stage in our history ; why not use out- 
of-the-ordinary methods to meet it ? 

A matter of paramount importance to all, and 
particularly to the young and inexperienced, is 
that, in my opinion, there should be no manu- 
facture of any article of any kind below a 
certain standard to be fixed by the Government 
in conjunction with the experienced authorities 
of the trade concerned ; moreover, such would 
be a guarantee against the ‘‘ bad blood to some 
of the public” which is caused by poor 
manufacturers. A. E. REcorp. 

Derby, April 19th. 








MAINTENANCE OF DIESEL 
LOCOMOTIVES 


Sm,—tThe editorial in your issue of January 
26th, 1945, contains the following remark :— 
‘So far as the oil-electric locomotive is con- 
cerned, the remarks made by Mr. Graff-Baker 
coincide pretty much with the views we 
expressed when discussing Mr. Fairburn’s 
recent paper dealing with the maintenance of 
this type of power and we certainly agree that 
the elaborate system outlined as being essential 
for proper upkeep is not very encouraging when 
extrapolated to high-speed engines.”’ 

Your comments appear to be based on the 
following sentence from Mr. Graff-Baker’s 
Presidential Address :—‘‘ Mr. Fairburn’s recent 
paper on the maintenance of diesel shunting 
engines is not encouraging when extrapolated 
to higher-speed diesel engines operating main 
line service locomotives with considerable 
annual mileage.” 

Both these statements appear to me to be 
based on @ number of misapprehensions. In 
the first place, I should like to stress that, 


although the maintenance schedule appears 
lengthy when put down in detail, all the opera- 
tions are in fact simply and quickly performed, 
A similar complete schedule for electric motor- 
coach stock is quite as lengthy and certainly no 
more simple. In both cases time and money 
are saved by periodical attention to a definite 
schedule, Secondly, the diesel engines used for 
high-powered main line units on the average 
run at speeds of 700 to 800 r.p.m. and the use of 
the term “ high-speed diesel engines ”’ is there- 
fore misleading. 

Again, as regards the “ extrapolation” 
problem, it should be noted that, broadly 
speaking, the diesel engine does not know 
whether it is working on a shunting locomotive 
at an average speed of 14 m.p.h, or on a main 
line locomotive at an average speed of 40 m.p.h. 
Admittedly, the engine may be working at a 
higher average load in the latter, but in both 
cases, with an economic design, it should be 
working well within its capacity. In this 
respect it does not differ from the steam loco- 
motive, where continuous working at full load 
would result in an extremely heavy rate of wear 
and tear. 

“Hours of service”’ constitute the correct 
basis for maintenance, and I had intended to 
convey this in the discussion on my paper, 
where I said :—-‘‘ It should not be overlooked 
that, although the average speed of the loco- 
motive was low, the engine was running almost 
continuously while the locomotive was in 
service... ”’ 

The reason for using a mileage basis in the 
case of the shunters is that mileage is easily 
recorded and the relation between this figure 
and the hours of service is known. 

Extrapolating from the shunter schedule to 
that for a main line locomotive averaging, say, 
40 m.p.h. for an 84-hour week would therefore 
give about eight weeks and 25,000 miles for 
the shortest examination period, which in the 
case of the shunters is carried out at four weeks 
and 1000 miles. For various reasons somewhat 
shorter periods than eight weeks would no doubt 
be found advisable for the main line locomotive. 

I. am not setting out to champion any 
particular form of traction, but in order to make 
comparisons it is important to have the basis 
right. C. E. Farmsurn. 

Derby, April 20th. 








Junior Institution of Engineers 





PractTicatty all Service, industrial, and 

Government branches of the engineering and 
allied industries were represented at the annual 
luncheon of the Junior Institution of Engineers, 
held in London on Saturday, April 2Ist. The 
President of the Institution, Major-General 
K. C. Appleyard, was in the chair, and he was 
ably assisted by Mr. W. A. Tookey, the toast- 
master. 
The first toast, ‘‘ The Institution,” was pro- 
posed by Mr. F. E. Wentworth Sheilds, who, as 
President of the Institution of Civil Engineers, 
pointed out the high regard in which that, and 
other senior bodies, held the “ Juniors.’”’ He 
referred to suggestions and, attempts to form a 
Central Council of Engineering Institutions, and 
said that, although such an amalgamation was 
attractive in theory, the value of the individual 
nature and constitution of the various societies 
could not be overlooked or overrated. To main- 
tain this individuality to the best effect it was 
essential to avoid intolerance and maintain a 
co-ordination of principles. The speaker then 
dealt with the necessity for the thorough 
training of young engineers, and advocated 
research by institutions to supplement that done 
by the recognised bodies. He contended that 
the future prestige of the nation depended upon 
research, and that, to attain its full potential 
value, called for closer co-operation between the 
scientist, the physicist, and the engineer. 





Replying, Mr. R. Lowe pointed out the diffi- 


culties of the young engineer in a senior ingti. 
tution, and described how the “Juniors” 
played a valuable part in fostering the younger 
type of engineer by extending his range of 
interests. In that way the Institution actod ag 
a cradle for young men prior to their at taining 
senior association status. 

In toasting ,“‘ Engineering, the Army, and 
Industrial Leadership,” Sir Malcolm McA!ping 
predicted a great future for the “ Juniors ” ang 
other institutions in the vital problems of the 
near future, Much had to be done for th 
Serviep men re-entering industry, and, during 
their period of settling down, technical instity. 
tions could play a prominent part. With regard 
to the many discussions now going on for and 
against Government control in the future, he 
pointed out that most of the major controls 
during the war had been organised and run by 
industrialists. Sir Malcolm spoke with some 
feeling of the high esteem in which this country 
is now held in the United States. : 

After an amusing opening to his response to 
the previous speaker, Major-General Appleyard 
struck a serious note in dealing with the 
problems of peace—both political and industrial, 
Scientists and engineers by their work had, and 
were, reducing the size of the world, and with 
the continual improvement of transport, com- 
munications, &c,, industrial and political 
problems grew in proportion. This had given a 
new conception of leadership, which was being 
concentrated rapidly upon a few individuals of 
comprehensive vision and outlook. 

In proposing “The Health of the Guests,” 
Mr. J. Calderwood called for the sympathy and 
co-operation of employers and industrial leaders 
towards the men returning from the Forces who 
had not had the opportunity of completing 
their industrial training. Those men would 
need, much assistance and understanding, and 
it was a responsibility of all to see that they had 
every opportunity to resume quickly and easily 
their studies and work. In their replies, Mr. 
Percy Good and Mr. L. 8. Atkinson gracefully 
thanked their hosts, and congratulated them on 
the informality and friendliness always enjoyed 
by visitors at these functions. 

To conclude, Mr. L. S. Atkinson proposed a 
toast to “‘The Chairman,” the response to 
which left no doubt as to that gentleman's 
popularity with both visitors and members. 








Sixty Years Ago 


THE NAVY AND THE ADMIRALTY 


THE debate on the Navy Estimates gave us 
an opportunity in our issue of April 24th, 1885, 
of renewing our attack on the Admiralty and its 
alleged inefficiency. We were not alone in our 
criticism. War seemed imminent with Russia, 
and in the House of Commons members on both 
sides united in condemning the Board of 
Admiralty’s policy. The most remorseless 
attack came from Sir E. J. Reed, formerly the 
Chief Naval Constructor at the Admiralty. The 
Board’s statements, Sir Edward said, oxag- 
gerated the amount of tonnage built and under- 
stated the cost. For five years the Admiralty 
had not built a single ship of more than 1500 
tons burthen. With war about to break out 
the Board was now raking the dockyards and 
ransacking the country for ships to defend our 
commerce, Our own criticism laid stress on the 
Admiralty’s system of working rather than upon 
the defects of individuals. No private firm, we 
said, would be able to keep out of the Bank- 
ruptey Court if it ames Admiralty methods. 
Firms such as Sir William Armstrong, Mitchell 
and Co. or Messrs. Samuda could, build an iron- 
clad in three years. The Admiralty’s system 
was so bound up with red, tape that it could not 
turn out a ship in five years. The nation had 
no .confidence in the Admiralty’s ability to 
defend its commerce. The mere threat of war 
had already sent the price of wheat up by 10s. 
@ quarter. Was the Navy ready to clear the 
oceans of Russian cruisers within a fortnight of 
the outbreak of war ? The answer, we thought, 
was clearly revealed by the hasty efforts now 
being made by the Admiralty to acquire our 





Atlantic greyhounds at long prices. 
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Ballylumford Power Station 


No. [1I—(Continued from page 317, April 20th) 


Main SWITCHGEAR 


HE main 33-kV switchgear is of the out- 

door type and is accommodated on a site 
adjacent to the power station but separated 
from it. The switchgear is laid out on the 
mesh principle, which avoids the necessity for 
complicated bus-bar protective equipment, 
since each section of bus-bars is within the 





The 3-3-kV switchgear is accommodated 
in an annexe to the turbine room, and is of 
the air-break draw-out type, having a break- 
ing capacity of 75 MVA. The larger auxiliary 
motors associated with the high-pressure 
plant, such as circulating water pumps, boiler 
feed pumps and induced draught fans, are fed 
direct from the 3-3-kV switchboard. The 
remaining auxiliary plant is fed from 400-volt 





GENERAL VIEW OF TURBINE - HOUSE 


zone of protection for each alternator or 
transformer. The switchgear is pneumatic- 
ally operated and the circuit breakers have a 
small oil content, the breaking capacity being 
750 MVA. Duplicate compressor plant is 
provided. One compressor urlit is operated 
from the station A.C. supply, but should the 
source of supply or the compressor fail the 
second unit is automatically started and is 
operated from a 110-volt battery. 

The protective equipment for the windings 
of the main 30-MW alternators consists of 
Merz-Price circulating current equipment 
with negative phase sequence equipment as 
back-up. Each alternator is earthed through 
a separate 25-ohm resistance and a Metrosil 
surge diverter is provided for each alternator 
circuit. The connections between the alter- 


. hators and the 33-kV outdoor switchgear are 


made by cable, but in the case of the main 
step-up transformers and house transformers, 
which are situated adjacent to the switch- 
gear, the connections are made by means of 
short tubular conductors. The protective 
equipment on both the main and house trans- 
formers consists of overcurrent and earth 
fault equipment. The output from the 
station is‘ transmitted to sub-stations at 
Belfast by a double-circuit, 110-kV overhead 
line, and four 37:5-MVA transformers are 
used to interconnect the 33-kV main switch- 
gear at Ballylumford with the 110-kV system. 


SuprpLty FoR AUXILIARIES 


The station auxiliary services are fed from 
the main 33-kV bus-bars through two 
3-MVA, 33/3-3-kV step-down transformers. 
A separate and independent source of supply 
is provided by a 1500-kW, 3-3-kV auxiliary 
alternator, which is coupled to the shaft of 
turbo-alternator No. 2. 





unit boards, one of which is associated with 
each main item of plant. The 400-volt unit 
hoards are of the sheet steel cubicle type and 
contain isolators, contactor type starters, and 
protective equipment. All motors are pro- 
vided with local push-button stations, and 
the motors for the boiler auxiliary plant have 





normally open. The auxiliaries associated 
with each main item of plant are divided into 
two duplicate groups, one group being 
supplied from one half of the appropriate 
400-volt unit board and the other group 
from the other half. The incoming supply to 
each half of the unit boards is separated, one 
being derived from the station transformers 
and the other from the auxiliary alternator. 
It is thus possible to avoid a total shut- 
down of generating plant through the loss of 
auxiliary plant, and to make it unlikely that 
the whole output of the station would be 
threatened in the event of a failure of one 
source of auxiliary supply. The section 
switches in the unit boards can be closed if 
one of the incoming supply switches is open 
and the two groups of auxiliaries can thus be 
fed from the same source of supply in an 
emergency. A 250-kW diesel alternator has 
been provided to start up the one set in an 
emergency. 


Controi, Room 


The control room forms a_ building 
separated from the power station and is 
equipped with air conditioning plant and 
fluorescent lighting. The control panels are 
so arranged as to allow the provision of large 
windows in the west wall, which give a 
pleasant view to the hills over Lough Larne. 
Communication with the power station is 
provided by loud-speaking telephones and 
staff loeator equipment. A system of tele- 
graph signals and synchrodial supervisory 
equipment is also provided. 

The control panels are of the sheet steel 
cubicle type and are equipped with the 
essential apparatus required to control the 
plant and switchgear. All relays and pro- 
tective equipment are mounted on separate 
cubicle type panels, which are accommodated 
in a separate relay room adjacent on the 
33-kV switching station. The relay panels 
are also equipped with control stations for the 
circuit breakers, so that the relay room may 
be used as an emergency control centre in 
case of damage to the control room proper. 


TRANSMISSION 


Power is transmitted to Belfast over a 
110-kV, double-circuit steel tower transmis- 
































MAIN 33-KV SWITCHGEAR 


remote control stations on the boiler gauge 
boards, which also accommodate the controls 
for speed regulating devices. 

A special feature of the station is the lay- 
out of auxiliary supplies. Each 400-volt unit 
board is divided into halves, which are 
coupled together by a section switch that is 


sion line, approximately 28 miles in length, 
the connection to the 33-kV systems of the 
Belfast Corporation and the Electricity Board 
for Northern Ireland being made respectively 
at Donegall (Milner Street) and Rosebank 
substations. 

The conductors of the transmission line are 
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0-15 square inch copper equivalent section, 
those of the first circuit being cadmium- 
copper and those of the second circuit steel- 
cored copper. The steel-cored copper con- 
ductors have a layer of bitumenised tape 
between the galvanised steel core and the 


is of the distance-measuring type, whilst 
that for the shorter lines is of the balanced 
voltage type. 

Two 30-MVA, 110/33-kV transformers 
have been provided at the Donegall sub- 
station, and are connected to the Belfast 








PART OF 110-KV SWITCHING 


copper wires. n order to prevent electrolytic 
action. A single galvanised steel earth con- 
ductor is used throughout the line, except 
that for approximately a mile from each sub- 
station two earth wires are provided as addi- 
tional protection. All joints in line and earth 
conductors are in the jumpers at tension 
towers. Insulators are of the cap and pin 
type, the suspension insulators having 
normally nine fog type units. Over a short 
section of the line round Belfast a new form 
of embedded pilot earthwire has been used 
to provide means of interconnecting the 
Finaghy, Rosebank, and Donegall sub- 
stations for protective gear and communica- 
tion purposes. 
In order to save the time required for the 
preparation of designs and of detail drawings, 
the towers are of types previously used else- 
where, and are suitable for 0-175 square inch 
conductors. The foundations are of the usual 
concrete block type, though in the neigh- 
bourhood of Donegall substation two positions 
had to be piled as the towers are sited on 
made ground. Part of the line passes over 
wet low-lying country, where, particularly 
owing to the season during which many 
foundations were installed, extensive pump- 
ing was needed. Part of the first circuit was 
strung as quickly as construction permitted, 
and this circuit was then used to tap one of 
the Antrim Electricity Supply Company’s 
11-kV lines, which was crossed about 12 miles 
from Ballylumford. In this way a permanent 
supply was made available on site for con- 
structional purposes, and the use of the 
American mobile diesel set was discontinued. 
A central 110-kV switching station is now 
under construction at Finaghy, on the out- 
skirts of Belfast, into which the various 
110-kV lines will be connected. This station 
will be equipped with 110-kV air-blast 
switchgear of the outdoor type. The switch- 
gear will be arranged in the form of two 
meshes interconnected by switchgear and 
operated by duplicate full-duty air com- 





en 
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capacity of 500 MVA. This substation com. 
prises one link between Ballylumford anq 
the Harbour power station, Belfast. A 
second and more direct link will be provided 
vid Rosebank, where four 15-MVA trans. 
formers are being installed to connect the 
110-kV system with the 33-kV bus-bars of 
the Electricity Board’s main switching centre 
The Harbour power station is already con. 
nected to Rosebank by a four-circuit 33.ky 
transmission line. 

A tribute should be paid to the landowners 
whose property was crossed by the 110-ky 
lines, who almost without exception were 
anxious to facilitate the granting of way- 
leaves on learning the nature of the project, 
Thanks to their generous co-operation, nearly 
all wayleaves were cleared before construc. 
tion commenced, and completion of this 
important section of the work was thus con. 
siderably accelerated. 

The consulting engineers responsible for 
the design, planning, and construction of the 
Ballylumford power station and associated 
transmission system were Messrs. Kennedy 
and Donkin, of Weybridge and Westminster, 
S.W.1. They were assisted by Messrs. (. §. 
Allott and Son, consulting civil engineers, of 
Manchester, and by Mr. A. Bryett, A.R.I.B.A. 
architect. 





We are requested by Messrs. Kennedy and 
Donkin to state that the makers of the 
variable-speed A.C. motors for the forced 





STATION UNDER 


CONSTRUCTION 


draught fans in the boiler-house—referred to 
in the second part of this article—were 
Laurence Scott and Electromotors, Ltd., and 
that the makers of the 3-3 kV two-speed 


dulpicate 33-kV cable ring main by metal- 


motors for the induced draught fans were 





clad indoor switchgear, having a rupturing 


Lancashire Dynamo and Crypto, Ltd. 








Institution of Mechanical Engineers 


At a meeting of the Institution of Mecha- 
nical Engineers, held at the Institution, 
London, last Friday, April 20th, Sir William 
Arthur Stanier, F.R.S., Past-President, was 
received into honorary membership by the 
President, the citation being read by the 
Secretary of the Institution, Dr. H. L. Guy, 
F.R.S. After Sir William Stanier had 
acknowledged the honour, the President, in 
introducing the author of the paper, said 
that Dr. Oscar Faber did not require much 
introduction to any body of engineers in this 
country. He was a very distinguished con- 
sultant, and members had probably asso- 
ciated him more with structures, foundations, 
and buildings in general than with mecha- 
nical engineering. Some of them would 
know of his efforts to enthuse the civil engi- 
neer with some appreciation of esthetics ; 
others would no doubt be aware of his efforts 
to improve the standard of comfort in 
buildings. That evening he was to deal with 
the problem of how some of those things 
could be achieved more cheaply, dynamically 
at any rate, if not financially. 

A paper entitled ‘The Value of Heat, 
with Special Reference to the Heat Pump,” 
was read by Dr. Oscar Faber. An abstract 
of the paper is printed on page 339 of this 
issue. The following discussion took place. 


DIscussion 


Professor Lander, who opened the dis- 
cussion, said he would like to say at the outset 
that he considered the paper of a particular 





pressors. The protection of the longer lines 





stilted, Whitehall type of phrase. There 
would be general agreement with what the 
author said at the beginning, that to the man 
in the street it was rather difficult to see how 
heat could be made to “ flow uphill,” as it 
were. In reality, however, to designers— 
turbine designers, engine designers, re- 
frigerator designers, and so on—the whole 
thing was very old, being part of thermo- 
dynamic theory which had been worked out 
more than eighty years ago, and the diffi- 
culty was that of presentation of that theory 
to the lay mind. The author made a very 
interesting suggestion with regard to defini- 
tions, calling certain things Carnots and 
certain things basic units. Personally, he 
saw no harm in imagining something like 
that, or even in adopting such a definition in 
one’s mind ; but he thought that it would be 
a very dangerous thing if those definitions 
became in any way universal or standardised. 
It introduced the rather dangerous con- 
ception that there were two kinds of heat, 
a Carnot unit and a basic unit. In several 
places in the paper the author coupled the 
Carnot cycle with a sort of explanatory note 
that the gas must approximate to a perfect 
gas. In fact, however, the Carnot cycle was 
not in any way dependent on what was put 
through the cycle. It could be a gas or it 
could be a vapour, and one more often saw 4 
Carnot diagram drawn with regard to steam 
than anything else. It could be water and 
theoretically it could be a piece of steel. 
Theoretically, it was possible to put a piece 





timeliness, if he might use that somewhat 


of steel through a Carnot cycle of adiabatic 
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and isothermal expansion and get heat from 
it or work, and the amount was defined by 
the same formula; but it would be a very 
difficult machine to develop. 

The second part of the paper, which he 
found intensely interesting, was invaluable at 
the present time. He was particularly 
interested in the diagram of what was really 
the reverse gas turbine, and refrigerating 
engineers would recognise it as the old Bell- 
Coleman machine, which could be made to 
work on a reversible cycle—not the Carnot 
cycle, but a reversible cycle—so that it had 
the maximum efficiency. The author quoted 
Dr. Wall as saying that ‘the theoretical 
energy to be supplied by the motor is one- 
tenth of the heat equivalent of the heat 
required to warm the room, but in practice 
0-3 instead of 0-1 of this heat has to be pro- 
vided owing to the losses in the plant. Even 
so, a net advantgae of 3-3 remains.’”’ Person- 
ally, he thought that there were great 
possibilities for that type of machine. The 
losses, of course, were in the compressor, the 
heat exchanger, the turbine, and the ducting. 
In the case of the compressor and turbine a 
great deal of development work had gone on 
which had not yet been disclosed, secret 
work in connection with jet propulsion and 
the gas turbine. It was quite an easy calcu- 
lation to make to see that it was necessary to 
have a really high turbine efficiency and high 
compressor efficiency for the system even to 
turn round ; but, once having got that, any 
further increases had a very marked and 
rapid effect on the efficiency of the whole 
system, so that he would expect that, as 
knowledge increased in that regard, the 
possibilities of such a device would go up 
enormously. Of course, it could be made a 
very high-speed machine, and the com- 
pressor could be made very small and 
compact ; as it went up in size it went up in 
noise, and for ordinary ventilation one did 
not want a machine which made the same 
sort of noise as a jet-propelled aeroplane. 

Sir Alfred Egerton said that from the 
practical point of view it was very opportune 
that the paper should appear at the present 
time, when so much consideration was being 
given to questions of heating, and there 
could be no doubt, he thought, that the heat 
pump had certain applications which would 
develop more and more for the heating of 
particular types of building. 


TERMINOLOGY 


Mr. M. W. Thring said he was glad of the 
opportunity of contributing to the discussion 
in order to draw attention to the necessity of 
preparing an agreed terminology on the 
thermodynamic as opposed to the calorific 
value of fuels. He was very glad indeed ‘to 
see such an eminent authority as the author 
advocating a clear recognition of that dis- 
tinction. Pérsonally, as was mentioned in the 
paper, he himself had used the term “ Virtue ” 
in the same connection as the author’s term 
“thermodynamic value,” and he felt that a 
definite choice would be of great assistance to 
those whose task it was to explain that 
distinction to engineers and metallurgists. 
The author suggested that “‘‘ Virtue’ was 
apparently very difficult to define.”” It was, 
in fact, precisely equal to the author’s 
“thermodynamic value ”’ multiplied by the 
gross amount of energy concerned. In other 
words, ‘‘ Virtue ’’ was, as he had said in his 
own paper, the amount of energy which could 
be converted into work in an ideal heat 
engine, whereas “thermodynamic value” 
was the fraction of the total energy which 
was so convertible. The author also said 
that the ‘‘ Virtue ” diagrams involved certain 
approximations which detracted consider- 
ably from their value as a scientific method of 





evaluation. Those ‘“ Virtue ”’ diagrams repre- 
sented merely a convenient numerical way 
of assessing the “ Virtue” of heat energy, 
the distribution of which with temperature 
was known. For example, it was a simple 
matter to calculate by means of such a 
diagram the “ Virtue” (or the “ thermo- 
dynamic value’) of a hot system when the 
specific heat of that system was dependent 
on temperature, whereas that calculation by 
the ordinary method involved a complicated 
integral. His purpose in making this com- 
parison between the present paper and those 
in which he had developed the idea of 
“ Virtue”’ was to show that he and the 
author were thinking along the same lines, 
and hence to draw the conclusion that it 
would be very profitable to decide on a 
standard terminology in this matter. 


Heat Per Unit VoLuME 


Mr. J. Bruce said that heat to be used had 
to be transported, and more often than not 
it had to do the job of transmitting heat from 
itself to some other medium; and heat in 
different forms was of very different value 
having regard to the amount of plant which 
might be required to use it in one case com- 
pared with another. There were thus 
important factors which must necessarily 
qualify any conclusions on the value of heat, 
which were based wholly on temperature. 
From almost any point of view in which the 
heat produced had to be used, the question 
of what was the value of heat, in the sense of 
what it was going to cost to bring it to the 
site and to do the job that it was required to 
do, must take account of other factors than 
simply temperature. For example, a hot 
air machine, and a vapour machine, in 
terms of producing energy, might have 
the same thermodynamic efficiency, and, 
of course, had, over certain temperature 
conditions, but the hot air engine was 
so bulky that it could hardly be regarded 
as a practical proposition. Again the 
exhaust gas from a diesel engine might be 
at a temperature as high‘as 400 deg. Fab., 
and the impression one had at first was that 
that was a very useful commgdity ; but the 
difficulty of utilising the heat was, in fact, 
so great that probably relatively few diesels 
were provided with waste heat boilers, 
because they were so cumbersome. Water 
at the same temperature would be of vastly 
greater value. There one was considering 
two things of the same temperature, but one 
of considerable use for many tasks and the 
other a bit of a headache whenever one came 
across it. That led him to think in terms of 
concentration of energy in unit volume as 
distinct from unit mass. Considering an 
internal combustion engine exhausting at 
400 deg. Fah., as he had said, in round figures 
the gas had a heat content of 100 B.Th.U. 
per pound. That did not sound a high con- 
centration of energy, even on a unit mass 
basis. On a volume basis, it worked out at 
3-5 B.Th.U. per. cubic foot; an immense 
quantity had to be transported to contact 
the heat recovery surface for any worth- 
while return. For purposes of comparison 
he would take the rejected heat from another 
system, a steam engine, with, for the sake of 
convenience, steam at 100 deg. Cent. and 
1 Ib. per square inch absolute, and again for 
convenience assume that # was dry saturated 
steam with no free moisture. Its heat 
content would be 1100 B.Th.U. per pound in 
round figures, or about eleven times that of 
the exhaust gas considered, but at that low 
pressure the vapour had a volume of over 
300 cubic feet per pound and a heat content 
of only 3-5 B.Th.U. per cubic foot, or about 
the same as that of the diesel exhaust gas, 
and again that must be recognised as one of 





the instances in which the heat was so 
degraded, so diluted, such a small concentra- 
tion per unit volume, that it was very little 
use, and was more often than not put into 
the river. Water at 100 deg. Fah. had a heat 
content of, say, 100 B.Th.U. per pound; 
but, owing to its density, the energy concen- 
tration was over 6000 B.Th.U. per cubic 
foot, or approximately 2000 times that of 
the saturated steam which had been con- 
sidered. Such considerations must surely be 
taken, into account in assessing heat value. 
He was not suggesting that water could be 
used for any purpose such as those considered 
that evening, but he did feel that when the 
questions of transport of heat and heat trans- 
mission were considered the volume concen- 
tration was important. 


Some Practica, Points 


Mr. H. W. Brighten showed tabular 
matter in the form of slides illustrating some 
calculations he had made into the practical 
value of the heat pump. He further remarked 
that throughout the paper reference was 
made to the fact that the higher the cost of 
the fuel and the cheaper the electricity the 
more efficient and probably the wider the 
application of the heat pump might be 
expected to be. Figures were not, of course, 
so readily available as they were before the 
war, but he believed it was a fact that even 
with some of our large power stations to-day, 
with coal at 52s. to 54s. a ton, the cost of the 
coal would work out at 0-34d. per kilowatt, 
which was only one-third of the average 
price at which many of the large companies 
were prepared to supply the consumer at his 
meter; so that, with coal costing one-third 
of the total cost of power delivered, it would 
be seen that the cost of the fuel was not 
sufficiently high to justify in many cases the 
use of the heat pump. One of the problems 
which was going to be encountered in the 
application of the heat pump was the diffi- 
culty of providing suitable heat inter- 
changers. If one took air-to-air conditions 
where large volumes of small temperature 
differences were used, or even air-to-water 
conditions, if it was possible to increase the 
efficiency of those heat interchangers, it 
would be of material assistance in increasing 
the efficiency and justifying the heat pump. 

Mr. Sumner wondered what engineers 
really thought about the heat pump, and 
said he had come to the conclusion that they 
simply did not believe it. He suggested that 
quite seriously ; they did not believe that 
the heat pump was a practicable proposition. 
In 1940 he had to decide on the form of 
heating to be used in quite a large building 
where water pipes and radiators and heating 
panels with water circulation had been 
fixed, and he decided to put in a heat pump. 
He prepared a specification, sent it to a 
number of very well-known manufacturers, 
and asked them to quote him for a heat 
pump. He received more or less the same 
reply from all of them: ‘‘ Dear Sir, we are 
very interested in your inquiry, but beg to 
be excused from quoting. If this heat pump 
was of any use, it would have been used 
years ago.”” That was as far as he could get 
at that time towards getting a heat pump. 
He decided to put in coal-fired boilers and 
make the heating the subject of a scientific 
experiment, and he also decided that they 
would make their own heat pump And put it 
in, and he had just completed a 110 H.P. 
heat pump for heating that building. 
Unfortunately, he could not get the Freon 
until next month, and the pump was not 
working yet, so that he could not give actual 
figures ; but he hoped that within a couple 
of months what might be, and he was inclined 
to think was, the first heat pump in this 





338 


THE ENGINEER 


APRIL 27, 1945 





es 





- country would be in use for heating a build- 
ing. The author had pointed out that when 
heating water from 35 deg. Fah. to 135 deg. 
Fah. in a heat pump it was possible to obtain 
an ‘advantage’ of 3-72. In another two 
or three months he hoped to be able to show 
whether the author was too optimistic. He 
had assumed that he would get a figure of 
2-5, and, as he had all the costs and all the 
data, he would be able to say whether the 
heat pump was a practicable proposition. If 
he could get a figure of 3-72 on that heat 
pump (because those would be the terminal 
temperatures) then without any doubt at all 
it would be necessary for the same economy 
to have a boiler working at an efficiency of 
95 per cent., and that could not be done. 
Their own two boilers worked at about 60 per 
cent. 

Mr. A. F. Webber, discussing the heat 
pump for a particular example in process 
work, remarked that the disadvantages were, 
first of all, the fact that the efficiency fell off 
very rapidly when comparatively high outlet 
temperatures were required, unless one was 
favoured with rather high inlet temperatures 
—and that, he thought, would put the method 
out of court for a great deal of process work, 
as apart from plain space heating—and 
secondly, the capital cost, because the 
installation would require two machines of 
not far off 1000 H.P., the turbine and com- 
pressor, with condensers, evaporators, and a 
good deal of ancillary equipment. Another 
point was that it was giving the works staff a 
little power-house to look after, and if one 
put it in, and did not provide any spare, one 
was dependent on machinery for the essential 
working of the heating system, while if a 
Spare was put in one would have four 
1000 H.P. machines. The boiler plant was 
smaller, but had to be for higher temperature 
and pressure. Another point was that since 
the chief scope for the heat pump was for 
comparatively low-temperature heating, 
which meant, on the whole, space heating 
rather than process heating, the load was 


three devices for stepping up heat. It 
should truly be called by Kelvin’s original 
name, the “‘ warming engine.’”’ Its range was 
between 40 deg. and 140 deg. Fah. Next up 
the scale came the thermo-compressor, which 
had a range of about 140 deg. to 240 deg. 
Fah. The third method of stepping up heat 
had been greatly neglected, and it was far the 
most promising, although it bristled with 
ditiiculties. It had an enormous range, and 
it could work in one jump from about 
140 deg. to about 340 deg. Fah. It was the 
cycle which depended on the boiling point 
elevation of very concentrated solutions. It 
was possible to condense steam at quite a 
considerable vacuum in a caustic solution 
which had a temperature of 350 deg. or 
400 deg. Fah. or more, and that was a clear 
case of heat ‘‘ running uphill.”’ It was not a 
contradiction of the Second Law of Thermo- 
dynamics, if one used the word “ energy ” 
instead of “heat.” The equilibrium which 
was achieved in such a condenser was not a 
temperature equilibrium, but a vapour- 
pressure equilibrium, and to achieve equi- 
librium of vapour pressures the temperatures 
had to be very different. 
He would like to quarrel with the author’s 
Carnot basis. Carnot was a target. If one 
started thinking of T,—T, all the time one 
could get very badly led astray. For 
example, saturated steam at 600 deg. Fah. 
down to 100 deg. Fah. was said to have a 
thermodynamic advantage of 0-47. It had 
a Rankine value of 0-39. It had a pressure 
of about 1550 lb. per square inch. If, how- 
ever, one had steam at 600 deg. Fah. and 
tried to drop it down to 100 deg. Fah., and 
it happened to be in a vacuum of 28in., it 
would have no value of any sort from a 
Rankine or practical point of view, but it 
still had the same T, —T,. . 
Dr. John Ward said that he had turned 
up Ewing on “Steam and Other Heat 
Engines,”’ 1906, in which the writer said : 
“It is interesting, and may some day be 


ee 
ducing far more heat than could be produced 
from electricity by means of direct heat; 
with immersion heaters or resistance heaters - 
there was no question about that. In a country 
such as Switzerland, which had not got gogj 
but which did have water power, it was very 
difficult to get any fuel in the winter, byt 
they had water power, and their problem was 
how to get as much heat as possible from 
electricity. By means of the heat pump they 
got about three times as much as they would 
get if they used the electricity direct. That 
was a legitimate case for the use of the heat 
pump, which it was well worth studying. 








Industrialisation of India* 





THE transition from the pre-war policy of 
laissez faire to one of positive encouragement 
and promotion of the rapid industrialisation of 
India has been announced in a statement issued 
by the Government of India on its future 
industrial policy. The statement has been 
issued with the object of clearing up any 
uncertainty which may be impeding the plans 
of development by private industry ; but some 
of the conclusions ere provisional, pending 
consultation with the Governments of the 
Provinces and Indian States, and the epproval 
of the Legislature of certain of the measures 
proposed. 

The increase of the national wealth by a 
maximum utilisation of the country’s resources 
in men and material, the better preparation of 
the country for defence and the prevision of a 
high and stable level of employment, will be the 
fundamental objectives of industrialisation. It 
is the Government’s policy that additional 


objectives are proposed to be attained through 
positive measures such as Government partici- 
pation in the industrial field, where this is 
required with industry, and every effort will be 
made to make the plan effective. 

While the formulation of a tariff policy 
appropriate to post-war needs and conditions 
will take some time, machinery will be estab- 


useful, to recognise that even the most}iinod without delay for the investigation of 


only roughly a half-year load, and for much} economical ofthe usual methods employed] ¢jaims for the assistance or protection of 


of the year it could not be effectively earning |to heat buildings, with all their advantages 


an adequate return on its capital expenditure. 


industries which have been established or 


in respect of, simplicity and absence of|developed in wartime, and which have met 


Mr. F. S. Russell asked what was the| mechanism, are in the thermodynamic sense | essential wartime needs or helped to sustain the 


minimum practical temperature for the air 
or the water passing over the evaporator ? 
He had always worked on the assumption,|the author, and advocated by Lord Kelvin 
he said, that 40 deg. Fah. was getting rather|as long ago as 1852, had not been adopted 


spendthrift modes of heating fuel.”” He would| national economy during an exceptionally 
suggest that why the method dealt with by | ‘ifficult period. 


CENTRAL CONTROL PROPOSAL 
The Central Government proposes to take 


near the danger point, but the author, in/was that until the war coal had been too| ..... i, consultation with the Provinces, and 


describing the installation at Portsmouth, | cheap in this country. 
Ohio, said that it was designed to work down 
to 20 deg. Fah. He would like the author to 
say what he considered were the minimum 
practical temperatures with and without de- 
frosting. In saying that he assumed that 
refrigerating engineers were going to get down 
to the problem of providing an efficient 
defrosting system. 


AUTHOR’S REPLY 


cheap coal it was difficult in this country to 
show a pecuniary advantage in a heat pump 
when dealing with the high temperature 


under provisions which exist for this purpose 
in the Government of India Act, the develop- 
ment of certain important industries as a central 
Dr. Oscar Faber, in a short reply, remarked | subject. 
that if anyone made the point that with|to be so taken over are the iron and steel 
industry, the manufacture of prime movers, 
automobiles, tractors and aircraft, shipbuilding 
and marine engineering, agin paler of ~~ 
ae 2 : trical and heavy machinery and machine tools, 
pe. 4g and en fairly high-temp erature veri tontive, Manone, power alcohol, and 


Among the industries contemplated 


Mr. H. M. Peacock said the high cost of | heat, he would agree with him at once. But} jjoctric power industries. 


there were other cases which were legitimate 
applications of the heat pump. The time 
might come when we had advanced suffi- 


electric power was the main stumbling-block 
to the development of the heat pump in this 
country, and he suggested that a more pro- 


An important point is the indication of the 


extent to which the State will take part in 
industrial enterprises. 


Ordnance factories, 


mising avenue would’ be opened by greater|ciently not to consider it proper to burn| public utilities, and railways, which are already 


development of combined power and heating 
plants, both in the form of district heating|other disadvantages, in the hearths of our 
schemes and on a smaller scale in individual| cities. The time might come when some of 
industrial plants. 


bituminous coal, with its smoke and ash and| very largely State owned and State operated, 
will continue to be so, while the bulk of the 


generation of electric power will also be a State 


: on athe : : : concern as far as possible. 
Even in the case of that | those cities might still require local sources of |) i. in dutliiia Ba national importance, such 


Apart from these 


very common heat pump, the refrigerating| heat which, for reasons of cleanliness or}, . aircraft, automobiles and tractors, chemicals, 


machine, he had found that where a combined | otherwise, it was desired to obtain electrically. 


iron and steel, prime movers, machine tools 


power and heating plant was in operation it}There might even be applications out in the] and electrical machinery, industries may be 


was more &conomical to employ the much less} country, 4s, for example, a swimming bath, 
efficient absorption process of refrigeration, 
because this could take low-pressure steam 
and often enabled a balance to be struck 


between power and heat requirements, 


chimney belching smoke into the atmosphere, | « 
and for reasons of cleanliness and because of | 
its amenity value generally it might be 


nationalised provided adequate private capital 


where it would be undesirable to have a large|is not forthcoming, and it is regarded as 
essential in the national interest to promote such 


ndustries. The Government may also take 


over certain industries in which the tax element 
is much more predominant than the profit 


where the use of a mechanical refrigerator | decided to have electric heating. If it was element, and it is necessary and convenient for 


would give an unfavourable balance. 


Mr. Oliver Lyle said that the heat pump|start with electricity, then undoubtedly the 





decided, for amenity or other reasons, to the State totake over the industry. An example 








‘was the low limit member of the family of | heat pump provided the opportunity of pro- 


* Communicated by the India Office. 


wealth should be equitably distributed. These . 
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of such action in the past is the manufacture of 
an other industries will be left to private 
enterprise under varying degrees of control, 
those which cater to ordinary consumer demands 
and are subject to free competition being con- 
trolled only to the extent required to ensure 
fair conditions for labour and stricter control 
being imposed over industries of a semi- 
monopolistic nature or which control scarce 
industrial resources. 

In the case of coal, it is proposed to be 
examined and dealt with separately. 


EXAMINED ON MERITS 


Within the field considered open for State 
enterprise, the question whether existing units 
which are privately owned should be taken over 
by the State will be examined on the merits of 
each case. 

Certain industries of national importance, 
such as shipbuilding and the manufacture of 
locomotives and boilers, may be run by the 
State as well as by private capitalists. While, 
normally, State enterprise will be managed by 
the Government itself, the possibility of manage- 
ment through private agency for limited periods, 
or operation through public corporations, has 
beon indicated, and the Government’s intention 
is to gain experience of management through 
such corporations, 

Proposals for Government assistance to 
industry are comprehensive and far-reaching. 
The Government has decided to discharge 
its responsibilities for laying the foundation 
of industrial progress, by the co-ordinated 
development of transport and electric power, 
an efficient survey of mineral resources, the 
promotion of scientific and industrial research, 
and higher technical education. In addition, it 
proposes to take part, either by making loans or 
by subseribing a share of capital, in industrial 
undertakings rtant to the country’s 
development, but for which adequate private 
capital may not be forthcoming. Industries 
receiving this type of assistance will naturally 
be subjected to a greater degree of control than 
others; for example, through Government 
representation on a board of management. In 
special cases industrial enterprises will be 
encouraged by a guarantee of a minimum 
dividend on capital, or an undertaking to meet 
revenue losses for a fixed number of years, 
subject to the Government having a voice in 
the management and fixation of a ceiling for 
return on capital. 


Financrat Hetp on RESEARCH 


The Government’s assistance will also extend 
to the giving of adequate financial support to a 
research organisation set up by industrial asso- 
ciations representing organised industries, and 
of grants to universities for approved schemes of 
research. Such assistance will be in addition 
to direct Government organisation of research, 
as, for instance, through the Council of Scientific 
and Industrial Research. 

Apart from direct financial assistance, the 
Government will, subject to reasonable safe- 
guards as to quality and prices, continue to 
encourage Indian industry by buying its 
products in preference to others. It is also 
proposed to examine the tax system from time 
to time, to see that, while securing the ends of 
social justice and national budgetary interests, 
it does not tend to act adversely on develop- 
ment. Assistance will be afforded to industry 
in procurement of capital goods required by it, 
and organisations will be set up in the United 
Kingdom and United States for this purpose. 
The Government’s help will also be forthcoming 
in making the services of experts available to 
industry where their advice is particularly 
essential. 

The undesirable economic, social, and 
strategic consequences of the concentration of 
industries in particular areas, often the result 
of the fortuitous and haphazard growth of 
commerce, is proposed to be avoided. The 
Government also considers that industry will 
have to be dispersed in many cases to enable 
India to reap the benefits of a widely spread 
industrial structure, and its integration with 
agriculture. The statement points out that in 
an unregulated industrial economy there is 





likely to be a tendency for capitalists to go in 
for schemes which promise quick returns but 
would result in lop-sided development. It is 
therefore proposed to overcome these difficulties 
by fixing targets and allocating them on a 
regional basis. 


Stargtinc New Facrorms 


The Government proposes to take power by 
legislation to license the starting of new 
factories and the expansion of existing ones, 
as, without these, planned industrial develop- 
ment will be impossible. With the object of 
securing that the powers proposed will be used 
in @ manner that will command general public 
confidence, and also of assuring the Indian 
States that their legitimate desire for industrial 
development is not overlooked, a high-level 
board to advise the Central Government in the 
matter of granting licences for industries which 
will be taken over under a central control is 
contemplated. Details of the personnel of the 
board, its functions and other matters, will be 
decided later. 

A number of other controls have been men- 
tioned in the Government’s statement to secure 
a balanced investment in industry, agriculture, 
and social services, to secure for industrial 
workers a fair wage, decent conditions of 
work and living, and reasonable security of 
tenure, to prevent excessive profits to private 
capital, to ensure the quality of industrial 
products in the interests of both internal and 
external markets, and finally to ensure that an 
unhealthy concentration of assets in the hands 
of a few persons or a special community does 
not take place. 

The first objective involves the maintenance 
of control over capital issues. The second is 
proposed, to be achieved through appropriate 
labour legislation. Enterprises which will be 
subject to free competition will not be dis- 
couraged by any undue restriction of profits, 
but where such conditions do not exist, and as a 
consequence excessive profits accrue, special 
steps will be taken as required, The quality or 
industrial products will be sought to be main- 
tained through a system of standardisation of 
products and administrative machinery to 
enforce standardisation. The fifth objective is 
proposed to be secured by the judicious exercise 
of controls, such as a capital issues control 
and the licensing of machinery for the regionali- 
sation of industry. 

The Government of India is confident that 
it will be possible to evolve machinery in con- 
sultation with the Provinces and States which 
will enable an agreed policy to be implemented 
in practice in a spirit of friendly co-operation on 
the part of all parties concerned, and propose 
without delay to enter into discussions with the 
Provinces and States in the light of the policy 
adumbrated in its statement. 








The Value of Heat with Special 


Reference to the Heat Pump* 


By OSCAR FABER, O.B.E., D.C.L., D.Se., 
M.I. Mech. E.t 


Part I: THe VALUE oF HEat 


(1) THe author wonders if he may be forgiven 
for restating some fundamental facts about heat 
in what he believes to be a new way, whereby 
he hopes some misapprehensions may be dis- 
pelled, and the fundamentals presented in a way 
more easy to grasp and therefore more likely 
to form the basis of a widespread understand- 
ing. Technical advances may even follow from 
this. Such at least is the author’s hope. Apart 
from the method of presentation, no novelty of 
matter is claimed. But sometimes the method 
of presentation may be important. 

(2) A student’s first introduction te heat 
is generally effected by experiments in calorir 
metry (which presumably means heat measure- 
ment), in which the basis of all calculations is 
that in any mixing or contact of bodies at 
different temperatures until they are at the 





*Institution of Mechanical Engineers, April 20th, 
1945. Abstract. 
¢ Consulting engineer. 


same temperature the total heat after is the 
same as the total heat before. 

The heat lost or gained by a substance in an 
operation is measured, by the product of its 
weight, its specific heat, and the difference of 
temperature 

H=wxexX(t,—t,) . . . . (1) 

Thus the heat given up by 1000 Ib. of water 
dropping from 61 deg. to 60 deg. Fah. is 1000 
B.Th.U., as also is the heat given up by. 10 lb. 
of water dropping from 160 deg. to 60 deg. Fah., 
or even by 5 lb. of water dropping from 260 deg. 
to 60 deg. Fah., assuming for a moment that 
the operation is carried out at a pressure sufii- 
cient to prevent boiling, and that the specific 
heat of water varies but little (as it does over 
the range). 

This has given many students and some engi- 
neers the impression that the value of 1000 
B.Th.U. is the same in the three cases, a view 
which is encouraged by the definition of the 
British Thermal Unit as the heat required to 
raise 1lb. of water through 1 deg. Fah (or 
equally, by the definition of the calorie as the 
heat required to raise 1 gramme—or kilo- 

amme—through 1 deg. Cent.). Yet nothing 
could be further from the truth, in spite of what 
we learnt in our early lessons in calorimetry. 

1000 B.Th.U. given up by water from 61 deg. 
Fah. (to a basic temperature of surroundings, 
assumed, to be 60 deg. Fah.) is practically value- 
less. You can heat nothing with it, it is not 
even any use for heating a room or for domestic 
hot water, nor can you in any practical sense 
convert it into mechanical energy. 

1000 B.Th.U. given up by 101b. of water 
dropping from 160 deg. to 60 deg. Fah., while 
having exactly the same value for calorimetry, 
is, however, of practical value. It can be used. 
for heating a room or for domestic hot water ; 
but it cannot (in any practical sense) be con- 
verted into mechanical energy. 

1000 B.Th.U. given up by 5lb. of water 
dropping from 260 deg. to 60 deg. Fah. has 
even more value. Not only can it do all that 
the 160 deg. Fah. water could, but it can (by 
release of pressure) convert part of itself to 
steam, and can heat bvildings with smaller and 
cheaper apparatus, and is therefore more 
valuable. Lastly, it can convert part of its heat 
into mechanical energy. 

(3) We therefore see that while the British 
thermal unit may be a useful measure of heat 
for some p ses—such as calorimetry—it 
does not in itself give any indication of the value 
of heat for many others. In fact, heat at high 
temperature contains something valuable which 
the same heat (in British thermal units) at low 
temperature does not possess. The problem is 
to find a method and, if possible, a unit whereby 
this may be quantitatively assessed. 

(4) Let us note in passing that the First Law 
of Thermodynamics does nothing to help us ; 
rather the reverse. 

It says that heat and mechanical energy are 
mutually interchangeable, and 

E/H=a constant=J, 
known as Joule’s mechanical equivalent of heat, 
and having the value 778 when H is the heat in 
British thermal units and E the energy in foot- 
pounds. 

Nothing is said about temperature, and the 
impression grows that the value of heat is 
independent of the temperature, which we 
have already seen is wrong, though, of course, 
there is nothing wrong with the First Law of 
Thermodynamics, except that it only tells part 
of the story. 

(5) More is brought in by the Second Law of 
Thermodynamics which certainly introduces 
the question of temperature directly or by 
inference. But the difficulty with the Second 
Law is that it is not easy to understand or to 
formulate. 

This is sufficiently obvious from the fact that 
it is stated by Rankine in the following form :— 

“If the absolute temperature of any 
uniformly hot substance be divided into any 
number of equal parts, the effect of those 
parts in causing work to be performed is 
equal.” 

And by Clausius in the form :— 


“It is impossible for a self-acting engine 
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unaided by any external agency to convey 
heat from one body to another at a higher 
temperature.” 


In the treatment which follows the author 
hopes the matter is made easier to grasp (and 
teach) and that it enables the Second Law to 
be rewritten in a simpler form. — 

(6) Let us return to the problem of finding 
@ basis and, if possible, a unit whereby the value 
of heat may be assessed, and realising that high- 
temperature is more valuable than low-tem- 
perature heat, though H (in British thermal 
units) in equation (1) may be equal in both cases. 

As is well known to all who have ever begun 
the study of thermodynamics, the French 
scientist Carnot published a remarkable treatise 
in 1824, entitled ‘‘ Réflexions sur la Puissance 
Motrice du Feu,”’ in which he showed that if a 
perfect gas (to which air approximates closely) 
be allowed to expand isothermally (i.e., at 
constant temperature), and then adiabatically 
(t.e., without loss or gain of heat), and then 
compressed isothermally and adiabatically until 
it returns to the same pressure and volume as 
originally, then 

(a) The efficiency of converting heat into 
mechanical energy is given by 
T,—T, 

T, 
where T, and T, are the absolute tempera- 
turesf of the highest and lowest temperatures 
in the cycle. 

(b) No cycle can be more efficient than a 
reversible cycle. 


The Carnot cycle is generally taken as the 
criterion of a theoretical engine, but there are 
other engines which, by virtue of being revers- 
ible, are of equal theoretical efficiency. One 
such engine is the Stirling air engine which 
works on the regenerative principle by which 
heat is alternately stored and _ recovered. 
Throughout the remainder of this paper the 
Carnot engine has been referred to as the 
criterion of reversibility and theoretical effi- 
ciency. 

(7) The author proposes the term “ Thermo- 
dynamic Value of Heat,’ which he defines as 
follows :— 


‘**The proportion of heat units (compared 
with the total heat units expended) in a given 
temperature range which can be converted 
into mechanical energy, using the most 
efficient engine conceivable, i.e., the Carnot 
cycle, and a perfect gas.” 

As an example, let us consider heat given out 
by @ gas in dropping to an arbitrary base tem- 
perature of 35 deg. Fah. 


T,=35 deg.+461=—496 deg. absolute 


from varying higher temperatures T,. Then 
from Carnot’s work, and what was said in 
paragraph (6), we know that the maximum 
fraction of the heat convertible into mechanical 
energy in the range is given by 
T,—T 
T, 

These may be evaluated for varying values 
of T,, but a constant value of T, (taken in 
Table I as 35 deg. Fah. +461 deg. =496 deg.) as 
shown in Table I. 

The figures in Table I can be shown as a 
graph, as in Fig. 1, which can be extended as 
high as desired. 

With the basic temperature taken arbitrarily 
at 35 deg. Fah., we can consider a definite 
quantity of heat H, represented, to some scale 
by AB=C D=EF. For calorimetric purposes 
all these are identical, as we have seen. They 
will all serve equally for the purpose of heating 
water or other things at temperatures below 
35 deg. Fah. (provided the resultant tempera- 
ture of the mixture is below 35 deg. Fah.), or 
they will melt a given quantity of ice at 32 deg. 
Fah. But they are quite different in thermo- 
dynamic value. 

At 500 deg. Fah. 0-484 H can ideally be con- 
verted into mechanical energy, producing 

0-484 H J foot-pounds 





* (in absolute temperatures). 





} Throughout the text and diagrams, absolute tem- 
peratures are denoted by T, T,, T,, &c., and Fahrenheit 
temperatures by ¢, t,, t,, &c., i.e., T=461 deg.+t. Pres- 


From any higher temperature t, or T, down to a basic 


of heat at 500 deg. above 35 deg. is equal to 
0-484 H Carnots plus 0-516 H basic units, or 


heat units H is therefore H multiplied by the 
thermodynamic value of that heat, as pre- 
viously defined. 


Law of Thermodynamics as follows :— 


(assuming a perfect gas and a perfect engine on 
the Carnot cycle), and rejecting 


H (1—0-484)=0-516 H 


35 deg. Fah. 

At 320 deg. Fah., only 0-365 H can be con- 
verted into work, rejecting 0-635 H heat units 
at 35 deg. Fah. At a temperature only slightly 
above 35 deg. Fah. hardly any can be con- 
verted into work, and practically all H is 


TaBLE I.—Thermodynamic Values of Heat from any 
Upper Temperature t, or T, to a Fixed Lower Tem- 
perature t,= 35 deg. Fah, or T, = 496 deg. Fah. absolute 








er T, T,—T, T,—T; 
deg. F ‘ah. absolute. deg. Fah oe 
40 501 5 0-010 
60 521 25 0-048 
80 541 45 0-083 
100 561 65 0-116 
120 581 85 0-146 
150 611 115 0-188 
180 641 145 0-226 
220 681 185 0-272 
270 731 235 0-322 
320 781 285 0-365 
500 961 465 0-484 
1,000 1,461 965 0-660 
5,000 5,461 4,965 0-909 
10,000 10,461 9,965 0-953 
Infinity Infinity Infinity 1-0 














rejected at 35 deg. Fah. The thermodynamic 
values are therefore 0-484 H, 0-365 H, and 0 
respectively. 
Similar curves can, of course, be drawn above 
any other basic temperature: t,. 
(8) Another way of regarding this is to say 
that of H units of heat at 500 deg. Fah. (to a 
basic temperature of 35 deg. Fah.), 0-484 H are 
potential units of mechanical energy (and can 
be converted into 0-484 HJ foot-pounds), 
while 0-516 H represents heat units having no 
thermodynamic value whatever. 

The author proposes to call the former 
** Carnots ’’ and the latter ‘‘ Basic Units.” 

Using this notation, we may say that H units 
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temperature of t,=35 deg. Fah. or T,=496 deg. 
absolute. 


Fic. 1—Thermodynamic Value of Heat 


500/35 H (B.Th.U.) 
=0-484 H Carnots+0-516 H basic units. 


The number of Carnots in a given number of 


(9) The author would then rewrite the Second 


“While a Carnot can easily be degraded 


graded to a Carnot without expending gy 
equivalent amount of mechanical energy,” 


The whole art of using heat economically jp 
the production of mechanical energy is to do ag 


heat units at the arbitrary base temperature of } little degrading as possible. 


Reverting to Fig. 1, AB=CD=EF all 
represent the same number of heat units=q 
B.Th.U. 

By virtue of the Second Law, as above 
worded, it is easy to convert A B at 500 deg. to 
EF at 35 deg., because this merely requires 
0-484 H Carnots to be degraded to 0-484 y 
basic units. 

But it is not possible in the same way, in a 
closed system, to raise H units at 35 dog. to 
H units at 500 deg., because this involves 
upgrading 0-484 H of the basic units to 0-484 
H Carnots, which cannot be done without 
supplying 0-484 H heat units of work or onergy 
from an external source. 

(10) As, however, the Carnot cycle is rovers. 
ible, we can add E F’=0-484 H Carnois (by 
expending 0:484 HJ foot-pounds of work) to 
F’F (0-516 H basic units at 35 deg.), to produce 
H heat units in British thermal units at 500 deg. 
Fah. This is the principle of the heat pump, 
At first sight, it would appear that you cannot 
get more than 0-484 H units of heat out of 
0-484 HJ units of work. (See First Law of 
Thermodynamics.) Nor can you if you merely 
degrade them directly into heat. 

But if you use them to do work in a com. 
pressor (assumed to be 100 per cent. efficient) 
in a refrigerator set having a condenser and an 
evaporator, then you can (theoretically) add 
F’F=0-516 H basic units of heat absorbed by 
the evaporator at 35 deg. to 0-484 H units of 
heat expended as work in the compressor, to 
produce H units of heat at 500 deg. Fah. in the 
condenser. 

In this way you obtain H units of heat from 
0-484 H units of heat expended as work in the 
compressor, the remainder being absorbed as 
low-grade heat of no value at 35 deg. in the 
evaporator. 

For practical purposes you may be said to 
have produced H/0-484 H=2-06 times as 
much heat as if you merely converted your 
mechanical energy into work in accordance with 
the First Law. 

This ratio may be termed the “‘ Advantage ” 
of the heat pump, and may be defined as the 
ratio of useful heat delivered at the upper 
temperature, to the heat equivalent of the 
energy supplied to the machine. 

While, of course, in practice, this advantage 
cannot be fully achieved, owing to the losses by 
radiation, friction, inefficiency of compressor, 
&c., nevertheless, it can be closely approached. 
There are many examples to-day of this being 
done in practice with commercially successful 
results. 

(11) It will be clear from Fig. 1 that the lower 
the upper temperature the smaller is the ratio 
of Carnots to basic heat units, and the greater 
the advantagé or apparent heat multiplica- 
tion. 

Thus suppose it were desired to produce heat 
for a swimming bath, for example, at 80 deg. 
Fah., from a water source and river at 50 deg., 
say, then at 80 deg. from 50 deg. there are only 
0-055 Carnots to 0-945 basic units. So that by 
expending 0-055 H heat units as mechanical 
energy in the compressor we can take-0-945 H 
basic units from the river and produce H heat 
units in the condenser for heating the bath, 
an advantage of H/0:055 H=18. That is, we 
need only expend one-eighteenth as much elec- 
tricity in heating the water to 80 deg. from 
50 deg. by driving the compressor with a motor 
as if we used electricity direct in immersion 
heaters, &c. : 

This, of course, ignores the motor and com- 
pressor losses, radiation, &c. It also ignores 
the fact that actual machines used as heat 
pumps are not strictly reversible, since the 
operation of adiabatic expansion in the Carnot 
cycle is replaced by expansion through a thrott- 
ling valve, and this operation is not reversible. 
Nevertheless, even allowing for these points, an 
advantage of about 10 can be realised in 
practice. This represents a very important 
saving. 

(To be continued) 








sures are absolute in all cases. 


to a basic unit, a basic unit cannot be up- 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


The American Steel Industry 

Reports from the U.S.A. show that the 
big volume of steel orders, which has now been 
apparent for some time, did not abate during the 
month of March. In fact, some steel producers 
found that new business during that month 
amounted to nearly twice the deliveries made. 
Orders to be carried over expanded to such an 
extent that those in respect of galvanised sheets 
constituted almost a full month’s production, and, 
according to T'he Iron Age, deliveries of galvanised 
sheets are now being promised for as far ahead 
as February and March, 1946. Sheet deliveries, 
generally, are now so far advanced that mills report 
a reluctance on the part of customers to place 
orders, and the War Production Board is said to be 
co-operating in an effort to prevent bookings being 
laced too far ahead.by withholding allotments for 
the fourth period of this year and the first period of 
1946. The demand for structural steel is also 
exceptionally heavy, and orders which had to be 
carried over from March amounted to nearly half a 
month’s production. A few weeks ago it seemed 
apparent that the future production of rails, rein- 
forcing bars, and possibly some structural steel 
might be affected somewhat by an increase in April 
shell steel production. On the other hand, the War 
Production Board has intimated that the second 
quarter military and naval steel requirements may 
be reduced. Any reduction, it was pointed out, 
would be made up by orders for railway material, 
the requirements of the petroleum industry, and 
steel for repair work. 


Iron and Steel Order 

The Minister of Supply has made the 
Control of Iron and Steel (No. 41) Order, 1945, 
which came into force on April 23rd. Under this 
Order high-speed steel, for which a licence from the 
Iron and Steel Control has hitherto been required, 
may now be obtained by Departmental authorisation 
(M form). The Order also frees iron powder from 
control. Copies of the Order may be obtained from 
H.M. Stationery Office, York House, Kingsway, 
W.C.2, price 1d. 


The Pig Iron Market 

Supplies of most grades of pig iron con- 
tinue to be made available on a scale which is just 
about adequate to present needs. Current pro- 
duction is on a reduced level and does not permit 
any stocks to be built up. Hematite continues to be 
allocated with a good deal of care, although lately 
slightly increased amounts have been released. 
Deliveries of coke appear to be maintained on as 
good a scale as is possible under existing conditions. 
There has been no further improvement in supplies 
of high-phosphorus pig iron. There is a particular 
demand for this grade from the light castings 
foundries, which, in recent months, have experi- 
enced an expansion of their activity. Domestic 
castings of various kinds are in increasing request, 
but it seems unlikely that fuller development of the 
light castings industry can take place until larger 
deliveries of high-phosphorus iron can be made. 
Supplies of low-phosphorus and refined pig irons do 
not present quite the same difficulty, and the 
current needs of the general engineering and 
jobbing foundries are being met fairly satisfactorily. 
These foundries are, for the most part, moderately 
well employed, although business is somewhat 
irregular. Business is again showing improvement 
in the market for ferro-alloys. There has recently 
been a better demand for ferro-silicon, ferro-chrome, 
and others of the less expensive alloys. Trans- 
actions in ferro-titanium have increased, but there 
is not so much interest in ferro-columbium. Prices 
of all alloys are unchanged. 


Scotland and the North 


Conditions in the Scottish iron and steel 
industry continue to be rather uneven. Business in 
some departments has expanded a little in recent 
weeks, but generally the current demand is not at a 
very high level. It is by no means easy, therefore, 
for steel producers to arrange their programmes. 
Inquiries regarding export business are being 
received, but these, of course, are not likely to 
materialise to any great extent until present 
restrictions can be relaxed. Although there is less 
urgency for war materials, good quantities of shell 
steel are still required. Plate specifications are, 
however, scarce, in view of the small demand at 
poem being made by the shipbuilding yards. 

ocomotive builders take up reasonably good 
tonnages of plates, but the mills would undoubtedly 
welcome more regular employment than is possible 
under present conditions. The re-rolling mills are 
not showing outstanding activity, as orders for 
small bars and sections have not increased. T 





Export quotations are f.o.b. steamer ° 


Scottish tube makers, on the other hand, are main- 
taining their improved position, and have a fair 
volume of work in hand. In the sheet works a full 
measure of activity jo nary there being no sign of 
abatement in the demand for light-gauge sheets. 
Most of the orders relate to Government needs, and 
many makers are now well booked for Period III. 
Supplies of sheet bars are satisfactory. The 
Lancashire iron and steelworks are fairly well 
employed. New: business has not been coming in 
rapidly during the last week or so, but regular 
deliveries of many finished and semi-finished pro- 
ducts continue to be made against existing contracts. 
Good tonnages of billets, blooms, and rods are being 
taken up, and local requirements provide a moderate 
amount of business. There is some demand for 
plates, although new orders for heavy plates have 
lately been rather scarce.’ Steel sheets of light 
gauges are in brisk request. Trade in mild steel 
bars continues to be good, the demand at present 
being mainly for the larger diameters. Black bars 
for bright drawing have a fair sale, but there is not 
much business in special alloy steels.. Conditions in 
the finished iron industry are moderately good, with 
@ continuing request for Crown and best-quality 
bars. There is a great deal of activity in the steel- 
works on the North-West Coast. Most products are 
in brisk request, an outstanding feature being the 
demand for steel rails. 


The North-East Coast and Yorkshire 


The position of the North-East Coast iron 
and steel industry has changed very little during the 
past week or two. Outputs are maintained on a 
fairly good scale, but the falling-off in the demand 
for war materials leaves capacity for more civilian 
business than is forthcoming at present. Prepara- 
tions for changing over to civil production are well 
in hand, and the industry is ready to meet the big 
demand for its products which is likely to arise in 
connection with the work of reconstruction at home 
and abroad. In the meantime business in the iron 
and steel markets is not more than moderate, so far 
as most products are concerned. The re-rolling 
mills are actively employed, as they have a fair 
number of outstanding contracts for light sections 
and other products. Considerable quantities of 
semis are required to enable them to meet their 
obligations, and defective as well as prime material 
continues to have a demand. The heavy pressure 
on the sheet works is a prominent feature of the 
steel trade. Orders for black and galvanised sheets 
of light gauges are numerous, and in many cases 
producers are already well booked for Period III. 
Some improvement has become apparent in the plate 
mills, with a slight increase in the demand for ship 
plates. Locomotive and wagon builders maintain 
a fairly regular request for plates. For some time 
now trade in heavy joists has been very quiet, and 
it does not seem likely that any marked improve- 
ment will occur until reconstruction schemes can be 
undertaken. There is a good deal of activity in the 
mills producing steel rails and other permanent 
way equipment, and colliery material, such as pit 
props, and roofing arches, continues to be taken up 
regularly in good tonnages. In the Yorkshire iron 
and steel and allied industries active conditions 
may be noted in many departments. Contracts for 
railway material are providing a fair amount of 
business, and the iron and steel requirements of the 
agricultural implement makers are also responsible 
for some good orders. Production of the basic steel 
plants is kept at a fair level, and the demand on the 
acid-carbon steel makers is quite satisfactory. There 
is little change to be seen in the trading conditions 
of the alloy steel market. Business is confined 
principally to the less expensive varieties, and there 
is not much call for the costlier grades. The demand 
for high-speed steel remains steady. The Sheffield 
cutlery industry maintains its recent improvement 
and the quantities. of stainless steel absorbed by it 
are gradually increasing. 


The Midlands and South Wales 


Trading conditions in the iron and steel 
industries of the Midlands are moderately good and 
some departments are better placed with orders than 
they have been in recent weeks. In most cases, 
however, there is room for a bigger volume of orders 
now that the demands made by armament pro- 
grammes are becoming less insistent. A _ slight 
increase is evident so far as civilian business is con- 
cerned, but this must naturally remain restricted 
until such time as controls are sufficiently relaxed 
to permit fuller development. Mostly, however, iron 
and steel plants are steadily employed. A certain 
amount of export business is coming forward, and 
producers are hopeful of further extension in this 
direction as soon as conditions permit. As in other 


he | districts, the steel sheet mills in the Midlands are 





Unless otherwise specified home trade quotations are delivered f.o.t. 


well provided with orders for light-gauge sheets. 
The available production capacity is fully employed, 
and the orders in hand will ensure continued activity 
for some months. The demand for sheet bars is, 
naturally, heavy. The re-rollers have a good many 
contracts in hand for light sections, strip, and other 
products, and, in order to keep up regular deliveries, 
call for considerable quantities of semis. Supplies 
of billets cause a little concern, and defectives, as ‘ 
well as primes, are taken up with some readiness. 
Business in heavy structural steel has not improved 
very much, and the plate mills could take on more 
work than they are receiving. The locomotive and 
rolling stock builders consume fair quantities of 
plates, and their requirements provide a regular 
volume of business to the plate departments ; but, 
so far, there has been little increase in the demand 
for shipbuilding material. The collieries continue 
to place regular orders with producers of steel 
arches, props, and roofing bars. In special steels 
business is rather limited. A moderate rate of 
employment prevails in the finished iron industry. 
In the South Wales steel industry the demand for 
semi-finished products remains an outstanding 
feature. Works producing soft and other steel 
billets are well occupied, and there is also pressure 
for supplies of steel sheet and tinplate bars. In the 
finished steel departments conditions do not show 
much change. There is a little improvement in the 
demand for heayy plates and for light plates and 
sections the request is moderately good. Business 
in black sheets is still very brisk and, generally, 
orders cannot be placed except for extended 
delivery. A steady business continues in the tin- 
plate market. Requirements for the current period 
have now been placed, and home consumers are 
considering supplies for the third period. It appears 
likely that home demands will take up most of the 
production of the mills in operation during the 
remainder of this year. Speaking at Swansea on 
Saturday, April 21st, Mr. Hugh Dalton, President 
of the Board of Trade, said that the proposed new 
tinplate plants would ensure a good and balanced 
distribution of industry in Wales. Priorities would 
be given for the construction of the hot strip mills 
at Port Talbot, and the two cold reduction plants 
near Llanelly and Swansea, with possibly a third in 
Monmouthshire, would fit in with geographical 
requirements. 


Iron and Steel Scrap 


Trading conditions in the iron and steel 
scrap markets have not altered much in the last 
week or two. In one or two districts business has 
declined a little, but generally the markets are 
active and the démand for most descriptions of good- 
quality scrap has not deteriorated. In many cases 
supplies are still rather restricted and merchants 
have no difficulty in disposing quickly of all quan- 
tities available. Good-quality heavy mild steel 
scrap continues to meet with a very keen demand, 
and many consumers are finding difficulty in obtain- 
ing their requirements. Heavy tonnages of this 
description, either in furnace or foundry sizes, are 
taken up. In bundled steel scrap and hydraulically 
compressed steel shearings there is a regular 
business, which absorbs most of the present pro- 
duction, and the demand for the heavy and chipped 
grades of mild steel turnings continues to show 
improvement. Recent transactions in mixed 
wrought iron and steel scrap reflect an increasing 
call for this description, and supplies of good-quality 
heavy material are not very plentiful. There are 
considerable quantities of light material availablel 
but they are not sought after. Short heavy stee, 
scrap is still in active demand, and users are anxious 
to take.up good tonnages. The improved business 
in compressed basic bundles is also maintained, and 
larger quantities are being delivered to the steel- 
works. Cast iron scrap of most descriptions is in 
constant request, and supplies of good heavy 
material in large pieces and furnace sizes are limited. 
There is a demand for light material, but owing to 
its scarcity very few transactions are taking place. 
Business is also active in cast iron machinery scrap 
in cupola sizes, and consumers find some difficulty 
in obtaining sufficient quantities. Good tonnages of 
wrought iron scrap, both sheared and unsheared, 
are passing readily into consumption. 


British Iron and Steel Industry 


The President of the Board of Trade was 
recently asked in the House of Commons if he pro- 
posed to undertake an inquiry into the efficiency of 
iron and steel production in this country. Mr. 
Dalton replied that, for some time, the Government . 
had been considering the measures required to 
secure the efficiency of the iron and steel industry 
in the post-war period. Certain inquiries had already 
been instituted, which were not yet complete. 
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Notes and 





Rail and Road 


lrauiaN Ratiways.—lIt was officially announced 
recently that the railway line between Florence and 
Pisa has been reopened. This line now completes 
the construction of a communications network 
leading to the approaches of the Po Valley, and 
carries supplies from the port of Leghorn to the 
5th Army front. More than 5000 men, including 
units of the Italian Service troops, assisted in build- 
ing the line. A 500ft. railway bridge, the longest 
yet constructed by military engineers in Italy, has 
been built across the Arno River. 


L.M.S. Cottiston.—On the morning of Thursday, 
April 19th, a collision occurred on the London 
Midland and Scottish Railway, at Kirkby, near 
Liverpool, between a Leeds and Bradford-Liverpool 
express and a light engine and tender. The light 
engine and tender were pushed off the line and 
overturned on to an embankment, while the engine 
and tender of the passenger train finished on their 
sides on the opposite bank. The first three coaches 
of the train were derailed. Five people were killed 
in the accident, including four railway employees. 


C.P.R. RESEARCH DEPARTMENT.—With a view 
to meeting post-war competition through an inten- 
sive practical research into all matters of railway 
operation, .the Canadian Pacific Railway has 
recently organised a new department of research. 
Railway Age states that it will be under the direction 
of Mr. W. A. Newman, for some years chief mech- 
anical engineer of the railway. It will be the duty 
of this research department to eliminate waste 
of effort and material, and so to develop and 
improve existing facilities and services as to 
anticipate all contingencies. 


Atumrytum Rattway Wacons.—Three alumi- 
nium box wagons, incorporating complete aluminium 
superstructures, have recently been constructed by 
the Mount Vernon Car Manufacturing Company for 
various American railways. Railway Age says that 
the wagons have the same general dimensions as 
eonventional 50-ton wagons, namely, 40ft. 6in. 
length inside, 9ft. 2in. width inside, and 10ft. 6in. 
height inside. The design has been approved by 
the American Association of Railroads, and per- 
mission granted to build fifty wagons for use in 
general interchange service. 


Miscellanea 

Macnesium Founpry.—lIn the description of 
a Magnesium Foundry, published in THE ENGINEER 
of March 30th, the illustration on page 246, showing 
the pouring of a large casting, was made from a 
photograph taken by our contemporary, Mechanical 
Handling. 

MacuineE Toot Apvisory PaNnEt.—The Ministry 
of Supply has announced the formation of a panel 
of technical advisers to assist the Director-General 
of Machine Tools on special technical problems asso- 
ciated with particular types of machines. The 
members of the panel are as follows :—Mr. H. W. 
Smith, of B.S.A. Tools, Ltd.; Mr. G. W. Nash, of 
Buck and Hickman, Ltd.; Mr. J. G. Petter, of 
Cincinnati Milling Machines, Ltd.; Mr. H. T. Millar, 
of the Churchill Machine Tool Company, Ltd.; and 
Mr. H. A. Chambers, of the Associated British 
Machine Tool Makers, Ltd. The members of the 
panel will serve in their personal capacity, either 
individually or jointly, as may be necessary. 

Iron aNnD STEEL INstTITUTE.—The annual general 
meeting of the Iron and Steel Institute will be held 
at the Institution of Civil Engineers, Great George 
Street, Westminster, S.W.1, on Wednesday and 
Thursday, May 9th and 10th. The Institute of 
British Foundrymen has been invited to take part 
in the meeting. On the first day the morning session 
will open at 10.30 a.m., and after the official busi- 
ness and presentation of the Bessemer Gold Medal 
and Williams Prize, the following papers will be read 
and discussed :—‘‘The Application of Radio- 
graphy to the Improvement of Foundry Tech- 
nique,” by R. Jackson, and “ First Report of the 
Foundry Practice Sub-Committee.” At the after- 
noon session at 2.30 p.m., the following papers will 
be presented :—‘‘ The Influence of Centrifugal 
Castings upon the Structure and Properties of 
Steel,” by L. Northcott and D. McLean ; “‘ Exami- 
nation of Two Ingots of Free-Cutting Steel, One 
Containing Lead and the Other Lead-Free,” by 
C 8. Graham; ‘ The Microscopical Examination 


of Samples of Lead-Bearing and Lead-Free Steels 
and Ingot Irons,” by T. H. Schofield; “ Mode of 
Occurrence of Lead in Lead-Bearing Steels and the 
Mechanism of the Exudation Test,” by W. E. 
Bardgett and R. E. Lismer. On May 10th a morn- 


Memoranda 


will be read on:—‘‘ The Constitution of Basic 
Steel Furnace Slags,” by J. R. Rait and H. J. 
Goldschmidt ; ‘‘The Phosphorus Reaction in 
Basic Open-Hearth Practice,” by Y. K. Zea; and 
‘“* A Study of the Basic Open-Hearth Process, with 
Particular Reference to Slag Constitution,” by 
A. H. Jay. A luncheon at the Connaught Rooms, 
Great Queen Street, W.C.2, will follow at 1 p.m. 


THe STEVENS MEmMorIAL LECTURE.—The second 
Stevens Memorial Lecture will be delivered before 
the Junior Institution of Engineers at a meeting to 
be held in the hall of the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, S.W.1, on 
Friday, May 4th, at 6.30 p.m. Mr. W. G. Adam is to 
be the lecturer, and his subject is ‘‘ The History and 
Present Practice of the Tar Distillation Industry.” 


THE ‘ OttveR Lopce ”’ ScHOLARSHIP.—In order 
to commemorate the twenty-fifth anniversary of the 
Radio Section of the Institution of Electrical Engi- 
neers, the Council of the Institution has founded a 
research scholarship, which is to be called the 
‘“* Oliver Lodge Scholarship.’’ The scholarship will 
have a basic annual value of £250 and will be 
tenable for one year, but may be extended for a 
second year. The Council wishes to encourage 
scholars to travel and, after approval of a candi- 
date’s programme, may make an additional grant 
for this purpose. The scholar will be required to 
carry out research in a subject closely allied to radio 
engineering. Further particulars and nomination 
forms may be obtained from the Secretary, The 
Institution of Electrical Engineers, Savoy Place, 
Victoria Embankment, London, W.C.2. The closing 
date for receiving nominations is May 15th, 1945. 


THE Late Mr. WILLIAM WyYLD.—We record with 
regret the death, on April 18th, of Mr. William Wyld. 
He was born in 1873 and received his technical 
training at the Lightfoot Institute, Bishop Auckland, 
the Firth College, Sheffield, and at the Sheffield 
Technical School—now the University—where he 
studied under Professor William Ripper. In 1897, 
Mr. Wyld was appointed chief assistant electrical 
engineer to Salford Corporation, and later on served 
as electrical engineer to the Patent Shaft andAxletree 
Company, Ltd., borough electrical engineer at 
Doncaster and Birkenhead, and chief engineer in the 
borough of Hampstead Electricity Department. In 
1921, he joined the Spearing Boiler Company as 
sales engineer, and was subsequently employed by 
Babcock and Wilcox, Ltd., until his retirement in 
1932. Mr. Wyld was a member of the Institutions 
of Mechanical and Electrical Engineers, and of the 
Incorporated Municipal Electrical Association. 


Personal and Business 


LorD MARGESSON has joined the board of Inter- 
national Combustion, Ltd. 

Tue INSTITUTION oF LOCOMOTIVE ENGINEERS 
has now returned to 28, Victoria Street, London, 
S.W.1. 

Mr. E. Ower has been appointed intelligence 
officer to the British Shipbuilding * Research 
Association. 

Sm Summers HuntTEeER has been re-elected Presi- 
dent of the North-East Coast Institution of Engi- 
neers and Shipbuilders. 


Mr. R. H. HaryswortH has been appointed 
managing director, and Mr. C. G. Downing, general 
manager, of Aero Piston Ring Company, Ltd. 


Tue Britisy THomMson-Hovuston Company, Ltd., 
announces the appointment of Mr. C. A. Russell as 
manager of the Sheffield district office in succession 
to the late Mr. H. W. E. Hall. 


THE MINISTER OF FUEL AND POWER has appointed 
Air Commodore O. R. Gayford to be Regional Con- 
troller for the Eastern Region of the Ministry of 
Fuel and Power, in succession to Mr. W. W. Marsh, 
who is resigning. 

Tue BririsH ALUMINIUM Company, Ltd., informs 
us that its Manchester office is at Chancery 
Chambers, 55, Brown Street, Manchester, 2 (tele- 
phone number, Blackfriars 8913; telegrams, 
** Aluminium, Manchester’). The branch manager 
is Mr. J. R. Whitelegg. 


Dr. EpMuND GirFEN, M.Sc. (Eng.), has been 
appointed to the University Chair of Civil and 
Mechanical Engineering at Queen Mary College, 
London, as from October Ist next. Since 1940 
Dr. Giffen has been director of research at the 
Institution of Automobile Engineers. Professor 
Harold Davenport, Sc.D., F.R.S., has been 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion 
the information should reach this office on * 
before, the morning of the Monday of the week precedi 
the meetings. In all cases the TIME and PLACE ut whiel 
the meeting is to be held should be clearly stated. 


Association of Austrian Engineers 
Sunday, April 29th.—69, Eton Avenue, N.W.3, “ Recent 
Applications of Thermosetting Resins on Paper and 
Textiles,” Dr. B. Burztyn. 7.30 p.m. 


Institute of British Foundrymen 
Saturday, May 5th.—Lanos Brancu: Engineers’ Club 
Albert Square, Manchester. “ High-Tensile Stegj 
for Castings,” C. C, Hodgson and H. O. Waring 
3 p.m. , 
Institution of Automobile Engineers 
Tuesday, May ist.—Inst. of Mechanical Engineers 
Storey’s Gate, Westminster, S.W.1. “Light Alloy 
Pistons,” C, H. Russell and E. B. Graham 
5.30 p.m. . 
Institution of Chemical Engineers 
Saturday, April 28th.—N.W. Brancu: College of 
Technology, Manchester. ‘“‘The Dehydration of 
Ethyl and Allyl Alcohols by Azeotropic Distillg. 
tion,” W. S. Norman and C. H. G. Hands. 3 p.m, 


Institution of Civil Engineers 

Saturday, April 28th.—N.W. Braxcu: Engineers’ Club 
Albert Square, Manchester. Luncheon. 1.15 pm. 

Tuesday, May 1st.—Great George Street, Westminster 
8.W.1. _“ Metallurgy,” Charles Sykes. 5.30 p.m, | 

Saturday, May 5th.—Yorxs Assoc.: Great Northern 
Hotel, Leeds. ‘Research on the Behaviour of 
Pneumatic-Tyred Wheels,” T. C. D. Manby; and 
‘* Surface Water Drainage of Roads,” W. Eastwood, 
2.30 p.m. 

Institution of Electrical Engineers 

To-day, April 27th.—N.E. StupEents: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne. Annual 
general meeting. 6.30 p.m. 

Monday, April 30th.—S. Miptanp CENTRE : James Watt 
Institute, Great Charles Street, Birmingham. 
‘*High-Frequency Dielectric Materials,” Professor 
Willis Jackson. 6 p.m.—Scorrisu Centre : Heriot- 
Watt College, Edinburgh. ‘‘ The Electrical Aspect of 
Farm Mechanisation,” C. A. Cameron Brown. 6 p.m. 

Wednesday, May 2nd.—Rapio Secrion: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ Notes on the 
Stabilities of L.C. Oscillators,’ N. Lea. 5.30 p.m. 

Thursday, May 3rd.—InsTatiations SEcTION: Savoy 
Place, Victoria Embankment, W.C.2.  ‘“‘ Excess 
Current Protection by H.R.C. Fuses on Medium- 
Voltage Circuits,’ R. T. Lythall; and “ Excess 
Current Protection by Overcurrent Relays on 
Medium-Voltage Circuits,’’ A. G. Shreeve and P. J. 











Shipton. 5.30 p.m. 
Friday, May 4th.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Meter and 


Instrument Jewels and Pivots,’ G. F. Shotter. 

5.30 p.m. ‘ 

Monday, May 7th.—Miptanp CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. Presidential Address, Sir Harry Railing. 6 p.m. 

Wednesday, May 9th.—TRANSMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Localisa- 
tion of Faults in Low-Voltage Cables, with Special 
Reference to Factory Technique,” J. H. Savage. 


5 p.m. 
Institution of Factory Managers 
Saturday, April 28th.—Midland Hotel, Manchester. 
“Training for Industrial Administration,” A. 
Roberts. 3 p.m. 
Institution of Mechanical Engineers 


To-day, April 27th.—E. Miptanps Brancxr: The Tech- 
nical College, Chesterfield. ‘*‘ Fencing of Dangerous 
Parts of Machinery,” H. A. Hepburn. 7 p.m.— 
Storey’s Gate, St. James’s Park, Westminster, 
8.W.1. ‘The Co-ordination of Existing Research 
Data,” W. A. Tuplin. 5.30 p.m. 

Saturday, April 28th.—Miptanp GRapvuATEs: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. Annual general meeting. ‘‘ Some 
Aspects of the Development of Machine Tools,” 
D. A. Trafford. 2.30 p.m.—N.W. GrapvaTEs : The 
Engineers’ Club, Albert Square, Manchester. “ The 
Training of Professional Engineering Apprentices,” 
R. F. Marshall. 2.30 p.m. 

Thursday, May 3rd.—N.W. Brancu: Engineers’ Club, 
Albert Square, Manchester. ‘‘ Drawing-Office Prac- 
tice in Relation to Interchangeable Components,” 
C. A. Gladman. 6.45 p.m. 

Thursday, May 7th.—Lonpon GrapvuaTes: Porchester 
Hall, Bayswater, W.2. Informal dance. 7 p.m. 


Junior Institution of Engineers 
To-day, April 27th.—39, Victoria Street, 8.W.1. ‘‘ Pre- 
Cast Reinforced Concrete Frames,’ Chas. E. 
Reynolds. 6.30 p.m. : 
Friday, May 4th.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1]. Stevens Memorial Lecture, 
“The History and Present Praciice of the Tar 
Distillation Industry,’”” W. G. Adams. 6.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Monday, April 30th.—Mining Institute, Westgate Road, 
Newcastle-on-Tyne. ‘‘ An Approximate and Simple 
Formula Concerning Four-Bladed Propellers of 
Single-Screy Cargo Ships,” Sir Amos Ayre. 6 p.m. 
Stephenson Locomotive Society 
Saturday, May 5th.—College of Technology, Cookridge 
Street, Leeds, 2. ‘‘Some Rebuilt. Locomotives, 





appointed to the Astor Chair of Mathematics, 





ing session will begin at 9.45 a.m., at which papers 


University of London. 


W. A. Tuplin; and ‘Southern Locomotives at 
Eastleigh,” R. Howard. 2.30 p.m. 
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A Seven-Day Journal 


The Tees Conservancy Commissioners 
Development Committee Report 


In 1943 the Tees Conservancy Commissioners 
appointed a Development Committee under the 
chairmanship of Mr. G. West Byng, to formu- 
late post-war policy with regard to the develop- 
ment of the Tees ports. That report has been 
presented to the Board of Commissioners and 
has been submitted to the Ministry of War 
Transport. Briefly summarised, the conclusions 
come to are as follows :—The River Tees is an 
exceptionally good, waterway, favourable for 
the expansion of port facilities. At present it 
caters almost exclusively for local heavy indus- 
tries, but it lacks facilities for handling general 
cargo. In the interests of trade and co-ordinated 
development the Committee suggests that 
there should be one dock authority. Middles- 
brough dock should, it says, be acquired from 
the railway company by the Tees Conservancy 
Commissioners. With regard to future develop- 
ment of the port, it is proposed that future 
extensions should be on the south side of the 
river and nearer the sea than the existing docks 
and wharves. The Lackenby site seems very 
suitable for open or closed, docks. In view of 
the present congestion at Middlesbrough itself, 
and if the Middlesbrough dock is acquired by 
the Commissioners, then the Parsons’ site at 
Dock Point might be developed in conjunction 
with the north side of the dock. Any additional 
quayage, after this has been done, might, the 
report suggests, be provided on the Lackenby 
site. In all improvements or new extensions, 
facilities for road traffic as well as rail transport 
are necessary. For any down-river extensions 
an oil fuelling station should be provided. The 
Committee is of the opinion that the reclama- 
tion of the north side of the river is not suitable 
for future port development, and the scheme for 
the reclamation of the Seal Sands should be left 
in abeyance. It is pointed out that additional 
parliamentary powers will be needed for the 
implementation of the development schemes 
outlined, in order to enable the Commissioners 
to exercise all the functions of a dock authority 
on the river. 


Chief Electrical Engineer of the 
Southern Railway Company 


THE Southern Railway Company announces 
that it has appointed Mr. Charles Matthew Cock 
as its chief electrical engineer from Tuesday, 
May Ist, 1945, on which date Mr. A. Raworth 
retired from the service. Mr. Raworth will 
continue to act as consulting engineer to the 
company for a period of twelve months. Mr. 
C. M. Cock was born in Melbourne, Australia, 
and received his engineering training in that 
country at the Newport locomotive carriage and 
wagon workshops of the Victoria Railways. On 
the outbreak of war in 1914 he served as a mid- 
shipman with the combined naval and military 
expedition which in September, 1914, landed 
in German New Guinea, and subsequently 
served afloat in the Pacific and in the North 
Sea. He became Engineer Lieutenant, Royal 
Navy, in January, 1919, and left the service 
towards the end of that year, joining the staff of 
Messrs. Merz and Mclellan, consulting engi- 
neers. While: with Merz and McLellan, Mr. 
Cock worked as personal assistant to the late 
Mr. E. P. Grove, the firm’s chief resident engi- 
neer on the electrification of the Melbourne 
suburban lines of the Victorian Railways and 
the construction of Newport “B” power 
station for the Victorian Electricity Commis- 
sion. On completion of these works in 1924, 
Mr. Coek proceeded to India as one of Merz and 
McLellan’s supervising engineers on the elec- 
trification of the G.I.P. Railway suburban lines, 
the B.B. and C.I. Railway suburban lines, and 
the main lines of the G.I.P. Railway to Poona 
and Igatpuri. In 1929, when the electrification 
was completed, Mr. Cock joined the G.I.P. 
Railway, holding appointments as distribution 
engineer and rolling stock engineer before being 
appointed as traction superintendent and sub- 


area including Bombay. He was in the latter 
appointment in January of this year when 
appointed to the Southern Railway engineering 
staff. In addition to his railway duties, in 
1940 Mr. Cock organised the Bombay Harbour 
Motor-Boat Patrol, which was manned prin- 
cipally by local yachtsmen, and was in command 
until his full-time services were loaned to the 
Royal Indian Navy, but while serving afloat 
overseas as Lieut.-Commander R.I.N.V.R..,. it 
became necessary, owing to the increasing pres- 
sure on Indian railways, to recall him to railway 
duties early in 1942. He is a member of the 
Institution of Electrical Engineers and an 
associate member of the Institution of Engi- 
neers (Australia). 


Engineers’ Wages 

On Monday, April 23rd, the National Arbi- 
tration Tribunal heard the elaim of the National 
Engineering Joint Trades Movement, repre- 
senting the Amalgamated Engineerng Union 
and the Confederation of Shipbuilding and 
Engineering Unions, for a substantial advance 
on the basic rate to all adult male workers, 
both on time and piece work. The claim was 
heard by Sir John Forster, the Chairman of the 
Tribunal, Lord Terrington, and Sir David Ross. 
On Wednesday evening, April 25th, it was 
announced that the Tribunal had decided that 
the basic rates for men, both time workers and 
piece workers in the engineering industry shall 
be increased by 4s. 6d. a week. The time—two 
days—which elapsed between the hearing of 
the claim and the award was the quickest in 
recent years. In the preceding discussions, 
which had taken place between the employers 
and the unions, Mr. Jack Tanner, the President 
of the A.E.U., pointed out that in many cases 
the wartime earnings were coming from over- 
time work, and many men would be faced with 
lower incomes when the pressure of wartime 
production was reduced. He said that the wage 
rate had fallen behind the cost of living, which 
had risen during the war period. Man-hour 
productivity had, the unions argued, increased, 
and they felt that the wage application was 
fully justified. Speaking for the employers, 
Sir Alexander Ramsay, took the view that. it 
was the duty of the employers to protect the 
industrial future, and that wages increases now 
might easily be the precursor of a vicious circle, 
and might defeat their own ends by depreciat- 
ing the purchasing power of money. They 
wished to see high wages in terms of purchasing 
power, but if wages were to be increased without 
increasing purchasing power then our competi- 
tive power in overseas markets might well 
suffer. The employers held that there was a 
limited scope for machine production on a mass- 
production basis in the British engineering 
industry. A high percentage of British firms 
employed comparatively a small number of 
workers in each factory, and in such cases 
ambitious schemes of production, which would 
certainly involve a large expenditure of capital 
on both machinery and tools, would not apply. 


Rolls-Royee Post-War Plans 


Ir is announced by Roils-Royce, Ltd., that 
it is the intention of the company to resume the 
manufacture of Rclls-Royce and Bentley cars 
immediately conditions make this possible. 
Certain development work to this end is already 
being undertaken, although this must remain 
limited in scope until more progress has been 
made with the liquidation of wartime commit- 
ments. It has, however, been decided that the 
cars to be produced in the immediate post-war 
period will be basically similar to those which 
were current at the outbreak of war; except that 
full advantage will be taken of the improved 
means of production and further engineering 
experience gained as the result of the company’s 
intensive wartime effort. These post-war cars 
will be available either with standardised coach- 
work of an approved and more modern design, 
or as Chassis only, for which the purchaser can 
specify any individual form of coachwork. At 


the market in the lower horsepower range. It 
believes it must continue to offer cars which 
remain exclusive in type, and for which there 
exists a demand amongst those who value 
refinement and a highly developed engineering 
product resulting from many years devoted to 
the manufacture of cars of superlative quality. 
It is not yet possible to quote prices nor to 
give any information as to when ‘deliveries of 
post-war cars will commence. As development 
proceeds, the company will acquire more know- 
ledge regarding these two important factors, 
and a further announcement will be made when- 
ever this information can be made public. 


New Nuffield Works in Australia 


On Wednesday, May 2nd, the formation of 
Nuffield Australia Proprietary, Ltd., with a 
capital of £1,000,000, was announced. When 
in Australia recently, Lord Nuffield made it 
clear that he favoured the progressive develop- 
ment of a plan that envisaged the production of 
automobiles as the final objective when suitable 
conditions were assured. Meanwhile, the com- 
pany, starting with the manufacture of motor 
vehicle bodies, will progressively extend its 
activities to every phase of the industry. The 
board of the new company includes Viscount 
Nuffield (chairman), Sir Miles Thomas (vice- 
chairman), and Mr. G. A. Lloyd (managing 
director) ; while other directors are Mr. 8. G. K. 
Smallbone and Mr. W. Hobbs (of the Nuffield 
Organisation), and Mr. J. N. Kirby (an Aus- 
tralian), who will act as director and technical 
adviser. Mr. G. A. Lloyd (the managing 
director) has, we may recall, been the Nuffield 
technical representative ia Australia for many 
years. This. important expansion of the 
Nuffield Organisation’s automobile manufac- 
turing activities within the Empire is sympto- 
matic of a new phase of export activities in 
which progressive firms in Britain establish 
factories in different parts of the Empire, wherein 
local labour will be employed, utilising to the 
best possible advantage modern technique and 
design development supplied from this country, 
and is a policy well calculeted to bind the British 
Empire closely by commercial ties in the post- 
war era. 


S.B.A.C. Export Section 


On Friday, April 27th, it was announced by 
the Society of British Aircraft Constructors 
that it had decided to establish an Export 
Section, with headquarters in London and 
branch offices in the main potential markets 
abroad. The individual companies will retain 
their own salesmen and agents abroad, and 
contract negotiations will continue to be solely 
the function of the individual companies. The 
S.B.A.C. scheme is designed to strengthen and 
modernise the industry’s effort in the export 
markets by posting special “trade ambas- 
sadors ” at selected key points. Their job will 
be to further the interests of the industry as a 
whole, and much of their work will be, in effect, 
an extension and amplification of the public 
relations work which has been done for the 
industry since 1930 by the Society’s informa- 
tion department. The “trade ambassadors ”’ 
will act as channels of information between 
British industry. and every class of aircraft 
operator abroad. They will seek every oppor- 
tunity of promoting the prestige of British 
aircraft material of all kinds, including air- 
craft, power plants, instruments, and other 
accessory equipment, also raw and _ semi- 
fabricated materials. The new Export Section 
will be housed in the offices of the Society at 
32, Saville Row, London, W.1.. It will be 
supervised by a special Export Committee, the 
first Chairman of which is Mr. F. G. Miles, the 
head, of Miles Aircraft, Ltd. Mr. E. C. Bowyer 
has been appointed executive-in-charge of the 
Section, ‘a post which he will undertake: in 
addition to his ‘other work in the Society’s 
organisation, which includes the management 
of the information department. Measures are 
already in hand for the selection of suitable 








sequently divisional superintendent for the 


this stage the company has decided not to enter 


men for the overseas appointments. 
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Central Valley Project 


No. V—(Continued from page 327, April 27th) 


Keswick Dam 


ESWICK DAM, 9 miles downstream from 

the Shasta dam, has a height of 148ft. 
and a crest length of 825ft. The pool formed 
by Keswick dam will have an impounding 
capacity of 10,000 acre-feet and will primarily 
function as an afterbay for re-regulating the 
river flow of the variable discharge at Shasta 
dam. 


Provision has been made at the 


river flow, and to ensure the storage of much- 
needed irrigating water. Water for the 
latter purpose will eventually be diverted at 
the dam into two gravity canals, as already 
explained—the Madera Canal, 37 miles long, 
and the Friant-Kern Canal, which will be 
160 miles long when constructed. 

The bottom lands adjacent to the San 
Joaquin River, after it emerges from the 











KESWICK DAM UNDER CONSTRUCTION 


Keswick dam for installing three 25,000-kW 
generators, but these units are not to be put 
in the plant until after the close of the present 
war. The pool at Keswick dam will be pro- 
vided for fish-trapping operations so as not 
to hamper the movements of the migratory 
fish that are of considerable commercial 
importance. The fish will then be picked 
up and removed to their accustomed 
spawning grounds. Work on the Keswick 
dam was divided into two sections; the 
first section was advanced so as not to 
interfere with the operation of trains of 
the Southern Pacific system prior to re- 
routing over the Pit River bridge; and the 
second section was taken in hand only after 
railway relocation was accomplished. The 
Keswick dam is made up of five sections— 
that is, east and west abutments, the spill- 
way, the fish trap, and the power plant, 
which is a part of the dam. The completed 
dam will entail the placing of 110,000 cubic 
yards of concrete. Although dwarfed by the 
Shasta dam, the Keswick dam is an important 
feature of the Central Valley project, which 
embraces low-water regulation of the Sacra- 
mento River and improving that stream for 
navigation. 


‘Frrant Dam 


The Friant dam, which is on the San 
Joaquin River, about 20 miles north and 
east of the City of Fresno, has a height of 
320ft., a crest length of 3430ft., contains 
2,200,000 cubic yards of concrete, and is 
said to be the fourth largest concrete struc- 
ture of its kind in the United States. The 
reservoir created by the dam—officially 
named Millerton Lake—has a length of 
15 miles and a storage capacity of 520,000 
acre-feet, and the purpose of this feature of 
the Central Valley project is threefold—to 


rich in various ways. Wellnigh up to the 
dam site there are thriving vineyards and 
truck gardens, and for years numerous small 
gold dredgers have been working the stream 
bed. A further resource of importance, 
particularly in connection with the rearing 
of the Friant dam, has been the sand and 
gravel to be found at a number of deposits 
along the river and but a few miles below the 





dam site. These deposits were believed to 
contain gold, and this belief was verified with 
substantial results when getting out the sand 
and gravel for the dam. 


AGGREGATES 


The Bureau. of Reclamation started its 
search for suitable aggregates for Friant 





provide flood protection, to regulate the 


Sierra Nevada foothills, are uncommonly 








dam as early as 1936, but economic, geologic, 


and physical features eliminated all but one 
area of 190 acres, known as the Madera 
irrigation district deposited, and the matcrials 
found there were subject to extensive invest}. 
gation. This work consisted of digging test 
pits and making borings to ascertain the 
quantity of gravel present and its quality 
and suitability for the projected dam. 
Samples were shipped to the Bureau of 
Reclamation’s laboratory in Denver, and 
there thoroughly tested in experiment] 
batches. The deposit was proved ‘to be 
extremely complex, and was found to cuntain 
a large amount of highly siliceous rocks, such 
as quartzite, and igneous materials, such as 
andesite, syenites, basalts, and others. The 
finer part of the sand contains a considerable 
percentage of weathered felspathic mincrals, 
but the coarser part is similar to the composi. 
tion of the gravel. 

Because of the presence of only a small 
amount of gravel of excess size in the raw 
material, it was possible to produce the 
finished aggregates with a minimum of 
crushing. Indeed, owing to a_ general 
shortage of 3in. to 6in. cobbles, the specifica. 
tions were later changed to permit the use of 


aggregates. Work at the gravel deposit was 
started late in November, 1939, by the con. 
tractor—Griffith Company and Bent Com. 
pany, of Los Angeles, which won the contract 
for the Friant dam on their joint low bid of 
114 million dollars. Ground was broken at 
the dam site on November 5th, 1939, and 
the first of the impounded water behind the 
completed structure was released early in 
June, 1944, the dam having been finished in 
less than the four years called for in the 
contract. 

The gravel deposit was stripped of its 
overburden by four large carry-all scrapers. 
The use of carry-alls for stripping was highly 
satisfactory, and the pit produced by them 
was in almost ‘perfect condition for the 
beginning of the subsequent work of exca- 
vating the raw material for aggregates. The 
carry-alls worked down to the level of the 
water table, and below that elevation an 
electric dragline removed the material and 
piled it where it could drain. Afterwards, 
the carry-alls picked up the raw material and 








FRIANT DAM 


transported it to conveyors that delivered 
the material to the processing plant, which 
was equipped for a capacity of 1000 tons an 
hour and was ready to start its operations in 
June, 1940. The preliminary stripping work 
involved the removal of approximately 
560,000 cubic yards of overburden. A plan 
and flow diagram is reproduced, that makes 
understandable the various steps in handling 


cobbles up to 8}in. in size in the concrete: 
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the materials that were turned out as aggre- 
gates for the Friant dam, so further details 
need not be given here. 

The different sizes of coarse aggregate were 
delivered by belt conveyors to their respec- 
tive stock piles, and each pile had a capacity 
of 1500 tons, except in the case of the #in. 
to ?in. size, which had a capacity of 3000 
tons. Each pile was furnished with a rock 
ladder to reduce breakage and segregation. 
The material was reclaimed from the several 
piles by means of conveyors operating in 
laminated wood tunnels. Those conveyors 
led to the loading-out hoppers, each of 50-ton 
capacity, and there was one. loading-out 
hopper for each size of gravel and two for 
sand. The hoppers were arranged in line over 
a railway spur that made it possible for a 
train of six 50-ton wagons to be spotted so 
that a wagon would be under each hopper. 
By this arrangement a train could be loaded 
completely in about 25 sec. Each train 
was made up of six of these 50-ton bottom- 
dump wagons, and hauled by a 45-ton diesel- 
electric locomotive, of which there were two 
for the service.’ The trains ran on a 3-mile 
line built by the contractor, and it extended 
from the aggregate plant to the track hoppers 
at the dam site, whére it was possible for all 
the wagons of a train to dump simultaneously, 
the dumping controls‘ being located in the 
cab of the locomotive at the head end of the 
train. However, it was practicable to dump 
the wagons individually, thus making it 
feasible to haul other than the usual train- 
load. From the track hoppers the aggregates 
were moved to the mixing plant over five 
flights of 36in. conveyors ; the first of these 
belts operated in a tunnel beneath the track 
hoppers. The operation of the belts and 
also the gates on the bottom of the track 
hoppers was controlled at the mixing plant. 

Blasting sand that came off the two 
secondary screens was carried on an 18in. 
belt to a stock pile, where it was left to drain, 
and from there it was moved through an oil- 
heated drier to a loading-out hopper, which 
was not located on the same spur as the ones 
for the aggregates. The blasting sand was 
loaded into buckets and the filled buckets 
were moved on flat wagons to the dam site. 
Water for the plant was obtained from the 
San Joaquin River, about a quarter of a mile 
distant, and pumped thence through a 16in. 
pipe line; 2000 gallons per minute were 
required to clean the material. All screens, 
with the exception of the scalping screen, 
were equipped with sprays operating at 
about 70 1b. pressure. The electric motors 
installed at the plant aggregated 1300 H.P., 
and electric current to drive them was pur- 
chased from a‘ commercial line serving the 
neighbouring territory. 


RECOVERY ‘OF GOLD 


In processing the sand and gravel for the 
Shasta dam an arrangement was made 
between the contractor and the Government 
for the recovery of any gold found in the 
material, and a division of the cost of the 
operations and the values so obtained was 
arranged, The same general procedure was 
adopted in case of the Friant dam’s kindred 
activities, and a gold-recovery plant was 
installed there by the contractor at his 
expense. It was expected that the gravel 
pit would yield about 6 cents’ worth of gold 
for each cubic yard treated. Preliminary 
tests were made of several methods for 
recovering the gold before the recovery plant 


. was built by the contractor, and it was 


finally determined that screen-lined chutes 
would be most efficient. Consequently, all 
sand after leaving the screens was passed 
through chutes, 26ft. long by 2ft. wide, 
before going to the hydro-separator. The 


chutes were lined on the bottom with burlap 
mat and screens of 4, 8, and 16 mesh to trap 
the concentrates. When a clean-up was 
made, the concentrates were flushed into a 
24in. Southwest-Kraut jig, and ‘then to a 
Triton amalgam barrel, which trapped the 
free gold on mercury-coated blades. The 
gold was reclaimed by scraping the amalgam 





off the blades and heating it in a retort. The 
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dimensions from the base of the dam upward 
to the narrow crest. Thus the contraction 
joints were all at right angles to the axis of 
the dam. 

During the construction period the river 
was controlled in three stages. This has been 
described by R. B. Williams, construction 
engineer, of the Bureau of Reclamation, in 
charge of work on the Friant dam :—“ After - 
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SUPPLY OF AGGREGATES FOR FRIANT DAM 


mercury was thus given off as vapour, leaving 
the gold 90 per cent. pure, which was shipped 
to the U.S. Mint in San Francisco for further 
processing and credit. At the first month- 
end clean-up more than 8000 dollars’ worth 
of gold was recovered, and by December Ist, 
1941, the yield had reached a total value of 
186,000 dollars, equivalent to about 5 cents 





per ton of pit-rim gravel. Values were not 
obtained until the 
aggregate plant ceased 


excavation was carried to satisfactory 
foundations on the south side of the river, a 
temporary diversion flume was built across 
the foundation excavation and the river 
diverted into the flume in the spring of 1940. 
The river channel was then unwatered and 
excavation for the dam foundation com- 
pleted. The placing of concrete was then 
concentrated in the river section, and three 





operations. 
Unusual PRACTICES 


The construction of 
the Friant dam intro- 
duced a number of 
unusual features or 
practices, and among 
these was the employ- 
ment of absorptive lin- 
ing for the forms used 
for placing concrete on 
all exposed faces, the 
addition of pumicite 
to the concrete mix for 
all parts of the dam 
except for the spillway 
face, and very definite 
limitations regarding 
concrete temperatures 
at the mixing plant, 
together with unusual 
provisions for cooling 
the concrete after it: 
had been placed, and 
the grouting of the con- 
traction joints. In 
these particulars work 
was carried on quite 
differently from  kin- 
dred operations on the 
Shasta dam. Although 
the Friant dam was 
reared in_ sections, 
following the block sys- , 
tem adopted in con- 
structing other great dams built by the 
Bureau of Reclamation, the blocks in 
the case of the Friant dam were not 
generally a succession of columns, 50ft. 
by 50ft. in cross section, but the blocks, 
although 50ft. wide and built up in 5ft. 
lifts, extended as single units from the 
upstream to the downstream faces of the 








dam, changing only in their longitudinal 


eT A / 1 


Sf 
rT ee 





| Sy we ia 
ey Tony Me 4: 





FRIANT DAM DURING CONSTRUCTION 


temporary openings 14ft. in diameter. were 
formed in the lower part of the dam to care 
for the river during the second stage. The 
river was diverted from the temporary flume 
to the three temporary outlets on March 8th, 
1941. The temporary flume was then 
removed, the foundation cleaned up, and the 
omitted block was raised in step with the 
remainder of the dam. Diversion from the 
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temporary outlets to the permanent river 
outlets was made on October 20th, 1941. 
The temporary outlets were then filled 
with concrete. No special difficulties were 
encountered in handling the river.” 


PumicItTE 


Pumicite is a form of volcanic dust and is a 
naturally occurring pozzuolana that can be 
found in the immediate vicinity of the site 
of the Friant dam. Experiments with it dis- 
closed that the addition of appropriate 
amounts of pumicite made it possible to use 
mixes that were leaner than the usual practice 
of a barrel of cement per cubic yard of con- 
crete, with results that avoided the inferior 
characteristics of concrete having a corre- 
sponding reduction in cement content. The 
purpose in using pumicite was to obtain the 
greatest possible reduction of heat during 
hydration and the accompanying volume 
change in the concrete, thereby lessening 
cracking tendencies while obtaining more 
exact control of the temperature of mass 
concrete and accompanying reduction in 
contraction joints. The desired ends were 
found to be easier to achieve by using low- 
heat cement and low-cement content. Fresno 
pumicite made the latter expedient possible 
by satisfactorily overcoming the objections 
which otherwise apply in lean concrete. The 
pumicite used was obtained from a deposit 
about 3 miles from the dam site and located 
in the reservoir area. The specifications 
required that a minimum of 95 per cent. of 
the pumicite should be able to pass through a 
325-mesh screen. The deposit worked for 
the pumicite was a small rounded hill, which 
was stripped with carry-alls in much the 
same manner as was done at the gravel 
deposit. The pumicite was loaded into dump 
lorries equipped with special bodies and 
hauled by the contractor, over a road built, 
for the purpose, and discharged into a hopper 
equipped with a belt feeder that led to a pair 
of corrugated rolls set at a jin. opening. The 
rolling broke up lumps, and that was the 
only processing given the pumicite. From 
the rolls the treated pumicite was carried on 
a 24in. belt to a silo of 300 cubic yards 
capacity, and from there the pumicite went 
through a revolving plate feeder on to another 
24in. belt that transported the material to a 
1900 cubic foot bin at the concrete mixing 
plant. The pumicite, as batched, had a 
moisture content of from 5 to 18 per cent. 
The batching equipment was similar to that 
used in handling cement. 


CoNCRETE 


Low-heat Portland cement for concrete |}, 


was received in bulk, being shipped in box 
wagons from plants near Merced, San 
Andreas, and Redwood City, California. 
Each wagon contained the equivalent of 
about 300 barrels, and the cement was 
unloaded at Friant by two Fuller-Kinyon 
unloaders and stored in four 5900-barrel 
steel silos; each unloader could handle 
about twelve wagons of cement in the course 
of a single eight-hour shift. From the silos 
the cement was pumped or impelled under air 
pressure through an 8in. pipe line for a 
distance of 850ft. to a bin in the mixing plant. 

Generally stated, whatever might be the 
shortcomings of pumicite, it nevertheless 
yielded values that far outweighed its possible 
disadvantages. The strength of pumicite 
concrete is admittedly lower than that of 
concrete made with Portland cement— 
especially at the earlv ages of the concrete— 
but the strength differential was found to 
decrease with time, with every indication 


that the novel mixture would eventually | attachment; he believed the stress was not 
have a strength equal to that of normal con-| relieved unless the panel was very much 


experienced in @ static condition. 


physical characteristics and the development 
of strength of the two concretes was prepared 
by one of the engineers of the Bureau of 
Reclamation :— 


Strengths of Concrete in Pounds per Square Inch 





Pumicite-Portland 
cement concrete, 
0-8 barrel cement per 
cubic yard. 20 per 
cent. pumicite by 

weight cement 


Portland cement 
concrete, 
1 barrel per cubic yard 
0 per cent. pumicite 
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The concrete mixing plant at the Friant 
dam was equipped with four Koehring 
mixers, 4-yard capacity, tilting type, that 
discharged through a central collecting cone 
chute into 4-yard buckets spotted in succes- 
sion beneath the outlet. That group of 
mixers performed, one after the other, so 
that they could deliver to the loading chute 
16 yards of concrete in 2} minutes, a cyclic 
period that included approximately 15 
seconds for charging from the batchers. The 
concrete was placed in the Friant dam from a 
steel trestle, 2300ft. long, that carried canti- 
lever cranes fitted with booms, 294ft. long, 
and the same platform had other con- 
struction equipment, and on it was the track 
upon which were drawn trains of flat wagons, 
usually seven for each train, upon which were 
set the concrete buckets that were hoisted 
and shifted to the exact points for dumping. 
The buckets were of 4-yard capacity and each 





wagon transported four buckets. A 10-ton 
General Electric locomotive hauled each 
train. The concrete for each 5ft. lift was in 
successive layers, 12in. thick, and the con. 
crete was compacted by vibrators. As 
already explained in the case of the concrete 
placed in the Shasta dam, virtually the same 
tevhnique was followed for the Friant dam, 
As each lift was poured to completion the 
piping of the cooling system was laid on top 
and the circulation of the water through the 
piping was started as soon as possible and 
before beginning the pouring of the succced. 
ing lift. It is said that this procedure wag 
proved to be of much help in dissipating the 
heat of hydration and in lowering the 
maximum temperature rise of the concrete by 
approximately 20 deg. The concrete mixing 
plant was erected between its start in 1939 
and its completion in May of the following 
year, and that plant produced in excess of 
2,000,000 cubic yards of concrete with an 
average daily output approximating 6000 
cubic yards during the peak period month of 
production. However, on occasions when a 
higher performance was necessary, the peak 
output exceeded 9000 cubic yards daily. The 


minimum interval between successive 5ft, - 


lifts was seventy-two hours. This was longer 
than would have been the case with ordinary 
concrete, the lower early age strength of the 
pumicite-cement concrete requiring that the 
removal of the forms should not take place 
until thirty-six hours after pouring—twelve 
hours longer than would be necessary with 
normal concrete. 
(To be continued) 








** Some Casks OF F'AILurE oF DECK PLATING 
UnpER CoMPRESSIVE STRESSES DUE TO 
STRANDING ”’ 


T the afternoon session on April 18th, the 
first paper presented was one by Mr. W. 
Thomson, ‘‘ Some Cases of Failure of Deck 
Plating,” which is summarised as follows :— 


The problem of the capacity of deck plating to 
withstand compressive stress was investigated 
experimentally some years ago by Dr. J. Mont- 
gomerie, C.B.E., who made comparisons of his 
results with the stresses on deck plating calculated 
under standard sagging conditions. In the present 
paper the author carries this work a stage further 
y ining @ number of cases in which buckling 
of the deck ing has occurred due to stranding of 
the vessel under conditions enabling the points of 
support and the actual draught at time of accident 
to be determined. 
The general conclusions are that while Dr. 
Montgomerie’s experimental curve represents 4 
suitable limit for compressive stress as usually 
calculated, it may also be accepted for stresses 


Mr. J. L. Adam (British Corporation 
Register of Shipping) asked for an appendix 
with the detailed calculations for at least one 
or two of the cases, both for the bending 
moment and for the structural strength. 
Although the work of Dr. Montgomerie was 
must valuable, he, Mr. Adam, was not sure 
that it was safe to regard the experiments on 
flat plating bound all round the edges as 
being really representative of what happened 
in a ship’s deck. He did not think the author 
was justified in regarding a panel of plating 
which had a length/breadth ratio of 6 as 
being relieved in the middle by the longer end 





crete. The following tabular statement of the 





shorter than that. Again, he did not agree 


Institution of Naval Architects 


No. Il—(Oontinued from page 829, April 27th) 


that for all practical purposes one could 
assume that plating riveted or welded to a 
deck was fixed at the beams. 

The problem lent itself to experimental 
research. He knew of plans, which he hoped 
to see carried out, in which deck plating 
could be put under compression, plating 
supported on beams or other structures of 
varying rigidity, welded or riveted, with 
varying lengths of panel and cambered or 
flat. It was quite possible that even a }in. 
camber in a deck had a marked effect on the 
bearing capacity of the plating. 

Mr. Colin Bartlett said that the author had 
stated that it was necessary to assume that 
the rigidity of the beam was sufficient to 
enable the strength of the plating to be fully 
developed. He, Mr. Bartlett, pointed out, 
however, that where the ratio of length to 
breadth of the panel was relatively small, the 
size of beam might easily be so reduced that 
the plating would not develop its full strength 
asa panel. In fact, cases of failure of deck 
plating had occurred where the beams had 
failed as well as the plating, and the latter 
could not develop its full strength. It was 
essential, therefore, to use the data given in 
the paper only after considering fully all the 
factors likely to affect the problem. 

Dr. E. V. Telfer discussed the damage 
suffered by a shelter decker of the old type 
when she went ashore, and said it should be 
placed on record that second deck failures 


could involve a lot of damage, without 


endangering the safety of the ship. 


theory with experience in a most valuable 
manner. The conclusions drawn showed that 
the design of steel ships was proceeding on 








the right lines, the final one being of consider- 


Mr. J. M. Murray said the paper related 
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able importance, that there was a measure of 
agreement betweea tne safe limits for ships 
in a seaway a8 well as for those in static 
conditions. So far as one could judge, 
preseat opinion seemed to be tending to tae 
belief that tae standard assumptions usually 
made in calculating the stresses on a ship 
gave results reasouably in accordance wita 
those actually experienced in servive; and 
the tindiag tuat tne safe limits for a ship ia 
the static condition agreed with those wnich 
had been adopted for the other case added 
contirmation to that point of view. 

Mr. D. K. J. Orford, who was interested in 
the buckling of ships’ decks under impulsive 
loading, asked Mr. Thomson which of the 
ships ne had dealt with were of riveted con- 
struction and which were welded, because in 
the case of the riveted ship there was always 
a flange of din. or 4in. at every beam, and 
that distance was quite a signiticant part of 
the total beam span, whereas in a welded 
ship there was usually a T beam and there 
was no support from a flange in that case. 

Mr. Thomson, replying to the discussion, 
agreed with Mr. Adam as to the comparative 
nature of strength calculations ; long experi- 
ence had demonstrated to him the futility of 
assigning any very standard values to ship 
calculations of any kind. Dealing with Mr. 
Adam’s expression of doubt as to whether 
results of the kind given in the paper were 
applicable to portions of deck consisting of a 
series of panels, he said he had studied a 
number of mathematical treatises on the 
subject by people who had shown conclusively 
that the critical case was one panel, whereas 
others were quite sure that the critical 
standard was to be found by examining a 
batch of ten or twelve. Frankly, he did not 
know. 

Replying to Mr. Offord, he said that all the 
ships were riveted; he would not like to 
predict what would happen in a welded ship. 


Some Notes oF SHrps’ STRUCTURAL MEMBERS 


Mr. W. I. Hay then read a paper, which 
presents an analysis of ship’s structural 
members, consisting of beam, frame, and 
bottom floor plate, which together form a 
transverse frame riag. The bending moments 
for various conditions of loading likely to 
occur in service have been determined as a 
result of the application of the “‘ Hardy 
Cross”” method of analysis of continuous 
frames by distributing fixed end moments. 

Mr. J. Turnbull said in the discussion that 
in his view the author had not yet proved 
that the ‘‘ Hardy Cross ’’ method of analysis, 
which he had used for assessing variations in 
bending moment in the various stiffening 
members that went to make up the trans- 
verse ring in the hull structure, could be 
accepted without further question or modi- 
fication. But there was no doubt that what 
he had done was only a beginning, and it 
showed great promise for the future. Un- 
doubtedly the method had the merit of 
yreater simplicity than the generally accepted 
method used by naval architects, known as 
the principle of least work, a name which was 
hardly appropriate. 

Some civil engineers might say that they 
had been using the method for some little 
time, and that the naval architects were a 
little behind the times. He pointed out, 
however, that the naval architect had always 
the fundamental difficulty of assessing the 
forces of the sea acting on the structure. It 
was hoped that research would be directed 
very soon to the measurement of those forces. 

Mr. R. B. Shepheard (Lloyd’s Register of 
Shipping) welcomed the paper as being really 
constructive and useful. It represented, as 
the author had admitted, only the pre- 





liminary stage in the future development, 
or it was tue further development of tne 
‘* Hardy Cross” method of traasverse stress 
analysis. ‘I'ne “ priaciple of least work ” was 
a@ gross misnomer, aad if an alternative 
metnod of transverse stress analysis could 
be applied, involving a great deal less labour, 
it was certaialy worth pursuing. 

The autnor had expressed tae hope that he 
would be able to develop tae method later 
to the much more complex problem of struc- 
tures in which the sectional area of the 
material of the various members varied 
throughout their length. Mr. Shepheard 
suggested that one of tne most fruitful cases 
that he might consider would be that of 
widely spaced cantilevers supporting, decks. 

Dr. E. V. Telfer, referring to the graph in 
which the author had contrasted the “ least 
work” method and the “ Hardy Cross” 
method, felt that the author must be wrong 
in suggesting that there could be any possible 
differences in, the final results as between the 
two methods. Both started with the same 
basis facts, and if the calculations were 
correctly made they must give the same 
result. 

Mr. Hay, in view of the short time avail- 
able, did not reply to the discussion in detail. 


NoTES ON DEFLECTED PLATING IN 
COMPRESSION AND TENSION 


Mr. J. M. Murray read a paper, of which 
the official summary runs thus :— 


The paper deals with the loss of efficiency result- 
ing from unfairness in plating; the cases of com- 
pression and tension have been investigated. 
Examples are given of observed deflections in 
actual practice, and approximate formule are 
developed giving the effect of initial deflection on 
rectangular plates having supported and clamped 
edges. These formule are compared with others 
and are applied to specific cases. The calculations 
are related to experiments on deflected strips of 
plating in compression. The conclusions drawn are 
that deflections noted in the plating of cargo ships 
have not, in general, an important influence on the 
efticiency of the structure, but that the effect of 
initial deflections may be serious where light plating 
is concerned. 


Mr. R. B. Shepheard (Lloyd’s Register of 
Shipping) said that he found some didiculty 
in applyiag some of the author’s conclusions. 
The author had made the point that ia light 
plating particularly a high degree of fairness 
was important. In practice, however, one 
could not do it. The fairing of light material 
was a laborious process, and within certain 
limits it was often neither necessary nor 
successful; in some instances efficiency 
might be increased by increasing the propor- 
tions of the panel. 

Mr. J. Turnbull, drawing attention to the 
author’s conclusion that the deflections noted 
in the plating of merchant ships had not, in 
general, an important effect on the efficiency 
of the structure, said he was grateful to know 
that the theoretical and laboratory experi- 
ments described had proved that to be the 
case. But he was rather surprised that in a 
paper which dealt mainly with crippling 
loads on deck plating, the author should 
have introduced a case where the plating 
was Q-18in. thick over a beam spacing of 
30in., presumably on a sea-going ship with 
transverse stiffening. He did not think any 
classification society would consider plating 
of that sort on that spacing as being effec- 
tive in compression. 

Mr. F. B. Bull referred to some recent 
trials on shipping, in which the attempt was 
made to survey to a certain extent the 
amount of unfairness existing in the un- 
constrained ship due to the various causes 
the author had mentioned. The degree of 
unfairness had been measured, and the way 
in which the buckling took place was 





observed, in order to decide whether a failure 
was a single curvature or double curvature 
failure. An attempt was also made, very 
successfully he believed, to measure the 
stress on plating which was known to be 
buckled, as opposed to plating which was 
nominally plane; and, finally, the local 
bendiag stresses that resulted from the 
buckliag had been measured. 

The results were that in about 3000 square 
feet of platiag the general amount of buckling 
was somewhat in excess of that mentioned in 
the paper. Plates of the order of 0-4in. 
thickness showed an average buckle in the 
panels of about half the thickness, and values 
of 14 times the thickness had been noticed in 
welded construction. In the thicker plates 
of the shell of the ship the values were less, 
from about a quarter of the thickness, rising 
to maxima of the order of half the thickness. 
In riveted constructions the riveted laps 
formed an effective unfairness which had the 
same influence in the instability of the plate. 

The efficiency generally was very high, and 
he agreed with figures of the order of 99 and 
100 per cent., to which the author had 
referred. In one case of longitudinal bulk- 
head plating in a tanker, where the curvature 
was of the single type, the buckling stress was 
only 2 tons per square inch, whereas the 
nominal stress put on it. was 5 tons per square 
inch. Naturally, one would expect a low 
efficiency in that case, and it was, in fact, 
in the 10-15 per cent. region. 

The local bending stresses resulting from 
the bucklings were significant. It was inter- 
esting that the local bending stresses were 
generally higher. than the direct stresses, 
with the magnitudes of unfairness under dis- 
cussion. In one case, a 0-67in. plate, the 
local bending stress was sufficient to cause 
permanent set. 

Mr. G. M. Boyd, discussing the manner in 
which the efficiencies were to be used when 
they were obtained, said that if we had to 
apply a factor such as that given in the 
paper to every area of plating in a ship when 
calculating the moment of inertia, it would 
be almost as laborious as the statistical 
method. Perhaps we might be able to find 
a simpler way of getting an approximation 
to it. 

Mr. Murray, in reply, said the salient point 
raised in the discussion was the unfortunate 
0-3 h (the permissible initial deflection). 
That was more or less a generalisation. 
Figures in the paper showed that for a 
constant factor of safety, if the initial 
deflection were 0-3 h, in the case of a plate 
with supported edges, the efficiency was 
something like 70 per cent., and in the.case 
of a plate with clamped edges the efficiency 
increased to something like 90 per cent. 
Therefore it might be reasonable to suggest 
that the actual efficiency would vary between 
those two figures. 








EMPLOYMENT AT AMERICAN METAL MinEs.—The 
war demands for critical and strategic metals and 
metallic ores resulted in an increase in the number of 
men employed and man-hours of employment at 
miscellaneous thetal mines in the United States in 
1943, according to a survey made by the Bureau of 
Mines. This increase in employment was accom- 
panied by a decrease in the accident rate. indicating 
progress in accident prevention. Included in the 
survey for 1943 were 701 companies operating 827 
miscellaneous metal mines engaged in the production 
of antimony, bauxite, chromite, cobalt, manga- 
niferous iron, mercury, molybdenum, pyrite, 
titanium, tungsten, and vanadium-uranium. The 
survey did not include lead and zinc, copper, iron, 
gold, or silver. Reports from mining companies 
revealed a total of 9229 men employed in miscel- 
laneous metal mines and a total of 20,988,467 man- 
hours of work performed in 1943, compared with 
8034 men and 17,863,676 man-hours worked in 
1942. 
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Kight-Coupled 


Locomotives on 


British Railways 


By E. C. POULTNEY 
No. I 


N “THe ENGINEER” of October 13th, 
1944, there appeared an informative article, 
entitled ‘‘ Early Eight-Coupled South African 
Locomotives,” which sketched in an interest- 
ing manner the early development of engines 
having eight-coupled wheels in Natal. Read- 
ing this article, dealing with locomotives of 
the eight-coupled type, which during recent 
years have been successfully developed to con- 
siderable proportions by the South African 
Railways Administration, evoked the thought 


precise particulars are now no longer avail- 
able. The North British Locomotive Com- 
pany has been good enough to search its 
files, but further records are not to be found. 
From the few details given it will, however, be 
recognised that the design, more particularly 
with respect to the cylinder and valve gear 
arrangement, is one upon which many loco- 
motives of a similar type have been built. 
Not only is this true of British lines, but it 
will also be recollected that when the original 

















Fic. 1—MAIN LINE FREIGHT ENGINE—-1889 


that a few remarks concerning the advent of 
locomotives having eight-coupled wheels on 
British railways might be of some interest, 
while, at the same time, providing an oppor- 
tunity to suggest a correction to a statement 
made in the previous article respecting the 
date given for the introduction of eight- 
coupled engines on British lines. 

It is not intended to trace in detail the 
development of locomotives of this type as 
introduced for service on the railways of this 
country, but rather to mention some of the 
earlier designs and briefly draw attention to 
those which mark more important steps in 
development. The introduction of eight- 
coupled locomotives for main line freight 
traffic dates from the year 1889, when two 
0-8-0 engines (Fig. 1) were delivered to the 


Barry Railway by the world-famous firm of | : 


Sharp, Stewart and Co.* Not only were 
these amongst the early engines built by the 
firm at the Atlas Works, Glasgow, formerly 
the Clyde Locomotive Works, which it had 
taken over two years previously, but also, as 
events turned out, proved to be the fore- 
runners of many other notable examples 
which were designed on very similar lines. 
These remarkable engines had 20in. by .26in. 
cylinders, with coupled wheels 51lin. diameter, 
and the boiler heating surfaces totalled 1320 
square feet. The main drivers were the third 
pair of wheels, and steam distribution was 
effected. by Stephenson’s link motion operat- 
ing the ordinary flat valves working in the 
vertical plane and placed between the frames. 
Subsequently two further very similar engines 
were supplied by the same firm, and the cylin- 
ders of the four engines were afterwardsreduced 
to 184in. diameter. Unfortunately, more 





* Some eight-coupled tank engines were built by the 
Avonside Engine Company in 1864 for the Vale of Neath 
Railway, and again for the Great Northern Railway in 
1866. The engines of 1889 were the first main line 


‘standard designs for the Indian broad gauge 
were prepared at the instance of the British 
Engineers’ Standards Association many years 
later, and which covered the larger types, 
other than the 44-0 and 0-6-0 designs dealt 
with at an earlier date, the eight-coupled 
heavy freight engines had exactly the same 
cylinder and valve gear arrangement and 
method of drive, the main difference being 
that a pair of leading wheels was added, thus 
making a 2-8-0 type engine. The extra 
leading axle was required on account of the 
extra weight due to the much larger boiler 


in 1892, the first eight-coupled freight loco. 
motive to be designed and built by a British 
railway. Webb’s engine, which was illus. 
trated in THe EnarnzER, December 11th 
1908, had, contrary to what might have been 
expected, simple expansion cylinders, though 
in other respects it was truly representative 
of current Crewe practice. The cylinders, 
two between the frames, had their valves on 
the top actuated by Joy’s motion and the 
crank axle, the second from the leading end, 
had a central floating bearing carried in g 
central casting extending from the motion 
plate to the frame stretcher in front of the 
fire-box, thus resembling so far as these 
features are concerned the “ 18in.’”’ 0-6 
goods, the ‘‘ Cauliflowers,” first built in 1879, 
The coupled wheels had a diameter of 53}in, 
and cast iron centres, like the 0-6-0 “ coal ” 
engines designed in 1873, while the boiler was 
generally similar to that used for the “Greater 
Britain ” built one year earlier, in 1891. A 
few further particulars of this locomotive, 
which was destined to constitute a stepping. 
stone of great importance in British loco. 
motive practice so far as those intended for 
freight service is concerned, are as follows :— 
Cylinders, 19}in. by 24in.; total heating 
surface, 1245-3 square feet; grate area, 
20-5 square feet ; steam pressure, 160 lb. per 
square inch ; weight engine only, 46-84 tons. 
The coupling-rods were a rather interesting 
feature, in that they were made up of three 
interchangeable lengths, one end_ being 
threaded over the other ; that is to say, the 
eye of one rod end was fitted into the forked 
end of the next, both, of course, working on 
the same coupling pin. The arrangement 
puts one in mind of the Woodward main rod 
assembly used in the United States and fitted 
to some engines on the L.N.E.R. It will be 
noted that with such an arrangement knuckle 
pin joints are unnecessary. 

This was the one and only 0-8-0 simple 
expansion engine built by F. W. Webb, for 
during the next year, 1893, the first of the 
numerous three-cylinder compound mineral 
engines of the same type left the Crewe works 
—see Fig. 2. Generally they were very 
similar to the two-cylinder simple, though 
the boiler of the same size differed inasmuch 
as the combustion chamber midway in the 
length of the barrel as used for the boilers of 
the “Greater Britain” class was omitted ; 
thus the tubes were in one length instead of 











FIG. 2—THREE - CYLINDER 


compared with that of the Barry locomotives. 
To return now to British railway practice, 
Sharp, Stewart in 1896 built some further 
eight-coupled engines for the Barry Railway. 
These were side-tank engines of the 0-8-2 
type, and are probably those referred to in 
the article dealing with South African 
practice as being the first of the eight- 
coupled type to operate on a British line. 
This is therefore seen to be incorrect, as not 
only were they ante-dated to the extent of 
eight years by the earlier Sharp-Stewart 
0-8-0 engines, but were also built some time 





eight-coupled tender engines for a British railway. 








after F. W. Webb had constructed at Crewe, 








COMPOUND—WEBB—1893 


being divided into two different lengths. The 
grate area remained at 20-5 square feet, but 
the total heating surface was increased to 
1489 square feet and the working steam 
pressure to 175 lb. per square inch. The 
three cylinders, two high-pressure, 15in. by 
24in., “ outside,” and the one low-pressure, 
30in. by 24in. “inside,” drove on to the 
second coupled axle, the latter having the 
valve on the top, which was operated by 
Webb’s loose excentric arrangement through 
the medium of rockers. For the high- 
pressure valves Stephenson’s gear was 
employed. The high-pressure cranks were 
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placed at 90 deg. to each other, and the single 
low-pressure crank at 135 deg. to the high- 
pressure cranks. The coupled wheels were 
of the same size as for the two-cylinder simple 
engine, and also had cast ion centres, as, 
indeed, had all Crewe-built eight-coupled 
freight engines up to the 0-8-0 L.MS. class 
«7 designed by Sir H. Fowler, and of 
which 100 were built at Crewe in 1929. These 
compounds, of which a large number were 
built, had a weight, engine only, of 49-25 tons, 
or some 2-4 tons more than the original simple 
design. 

The use of cast iron for the wheel centres of 
these early engines, which was continued for 
so long, is perhaps of some special interest, in 
view of the reintroduction of this material for 
the Ministry of Supply 2-8-0 and 2-10-0 
locomotives recently constructed to specifica- 
tions prepared by R. A. Riddles when 
Deputy Director-General, Royal Engineers’ 
Equipment, which have cast iron centres for 
the coupled wheels other than the main 
drivers. One of these three-cylinder com- 
pound engines, “‘ No. 2525,” was the subject 
of a rather curious trial in November, 1896, 
when it hauled a special test train made up of 
twenty-five six-wheeled coaches and a dyna- 
mometer car from Crewe to Carlisle. The 
weight of the train behind the tender was 
given as being 278 tons 12 cwt. and including 
that of the engine with a 2000-gallon tender 
354 tons 9oewt. 2qr. The dynamometer 
records seem -to show that the maximum 
speed attained was 40 m.p.h., and that the 
recorded pulls on the Shap bank of 1 in 75 
were as follows :— 


Milepost. Pull, lb. Speed, m.p.h. D.B.H.P. 
IOS 4c: ... GF680 ... 5 BBB... ... 6 
106-5... - 11,060 ... 19-5 576 
BOP. dco. cose EEGRO .,0 19 582 
107-5... ... LASd ... 19 582 
il eee 11,200 ... 19 568 


The milepost distances given are as 
reckoned from Crewe, and that showing 108 
is at a point about the middle of the climb. 
The purpose of this test run has never been 
clear to the writer, for though it is true that 
the first of the four-coupled four-cylinder 
compounds was built at Crewe-in the follow- 
ing year, 1897, it is not easy to see how this 
trial could have any bearing on the new 
design. Incidentally, it may be mentioned 
that the writer as a boy distinctly remembers 





Allen straight link gear was employed. The 
cylinders were 20in. by 26in., coupled wheels, 
5lin., and the boilers which worked at 150 lb. 
per square inch pressure had a total heating 
surface of 1476 square feet and a grate area 
of 22-75 square feet. With 2100 gallons of 
water in the tanks and 3-5 tons of coal in the 
bunker, the engine weight was 74-8 tons. 
Between the introduction of the Webb 0-8-0 
compounds on the, L.N.W.R. in 1893 and 
the year 1900 these were the only eight- 
coupled engines built for a British railway. 
All other lines were then using that typically 
British type, the inside-cylindered six- 
coupled engine (0-6-0), a veritable maid-of- 
all-work, that has done such yeoman service 
on British railways. 

The year 1900 saw the introduction of 
eight-coupled locomotives on the Lancashire 





and large boilers, similar to those fitted to 
the “ Atlantics.” The total heating surface 
was 2038-6 square feet and the grate area 
26 square feet, working steam pressure 
175 lb. per square inch, and the engine weight 
53-77 tons. The wheels had a diameter of 
54in. H. A. Ivatt’s engines were generally 
very similar in size. They had 19#in. by 
26in. cylinders, 56in. wheels and boilers, 
providing 1438-75 square feet of heating 
surface, and having a grate area of 24-5 
square feet. The steam pressure was 175 lb. 
per square inch, and the engine weight 
54-6 tons. The G.N. engines were later 
superheated and were given 20in. cylinders 
and piston valves. 

The G.W.R. locomotives built to G. J. 
Churchward’s designs struck an entirely new 
note by having the 2-8-0 wheel plan, intro- 














FiG. 4—GREAT CENTRAL ENGINE—1902 


and Yorkshire and Great Northern, and 
hereafter in quick succession on the Great 
Central, North-Eastern, and Caledonian, 
terminating in 1903 with the Great Western. 
In other words, except for the Barry, London 
and North-Western, and Somerset and Dorset, 
all other lines which ever used the type for 
main line working made their initial ventures 
in the short period of four years from 1900 
to 1903. The L. and Y. engines, designed 
by Sir John Aspinall at Horwich, and those 
for the G.N.R., by H. A. Ivatt at Doncaster, 
were, like Webb’s engine of 1892, of the 
0-8-0 type, and, moreover, also had inside 
cylinders, the former in conformity with, 
Sir John’s standards, had Joy’s motion, and 
the latter Stephenson’s gear, operating semi- 
balanced valves on the top of the cylinders 








FIG. 3—-BARRY SIDE 


seeing this train running at full speed through 
Bay Horse*Station, just south of Lancaster, 
having been warned by a kindly station- 
master the previous day that a trial special 
was due to pass at such and such a time on 
the following day. 

The Barry side tank engines of 1896 (Fig. 3) 
already mentioned, were distinctly typical of 
Sharp’s practice at that period, and, like the 
0-8-0 tender engines, had outside cylinders 
driving the third coupled axle; they also 
had the same inside valve gear and valve 
arrangement, though in this instance the 











TANK ENGINE—1896 


through rocking levers. On the other hand, 
the G.C.R. engines, designed by J. G. Robin- 
son, and the North-Eastern, by Wilson 
Worsdell, followed Sharp, Stewart’s Barry 
design of 1889, both in respect to wheel 
arrangement, method of drive, and in the 
position of the cylinders, valves, and valve 
gear, which latter was, like that of the Barry 
engine, of the Stephenson pattern. In one 
important respect, however, the N.E. engine 
differed in that Smith’s piston valves of the 
patent segmental type were used. The 
L. and Y. engines had 20in. by 26in. cylinders, 


duced for the first time. Unlike any of the 
engines so far mentioned, these are still the 
standard heavy freight engines for the line 
for which they were first built. They have, 
however, undergone some slight changes, 
inasmuch as they are now, and have been 
for years, fitted with superheater equipment, 
and the cylinders are larger, 18}in. by 30in. 
in place of 18in. by 30in. In common with 
all Churchward’s two-cylinder outside- 
cylinder types, they have the composite 
plate and bar type of main framing, and the 
cylinders and valve chambers in two cast- 
ings, each with a half saddle supporting the 
smoke-box, a good arrangement and one 
that appeals to the writer. These engines 
have Stephenson’s gear and are notable 
for the high steam pressure used, 225 Ib. per 
square inch. Churchward, unlike other 
designers, did not reduce the pressure when 
adding superheaters to his engines. In 1901 
F. W. Webb, having built his four-cylinder 
compound express engines, introduced 0-8-0 
type compounds (Fig. 5), also with four 
cylinders, two outside high-pressure cylinders, 
16in. by 24in., and two inside low-pressure, 
204in. by 24in. As before, the coupled wheels 
were 534in. diameter, the boiler heating sur- 
faces were increased to a total of 1753 square 
feet, but the grate area remained at 20-5 
square feet and the steam pressure was 
200 lb. per square inch, as for the compound 
express locomotives. Piston valves were 
fitted for the high-pressure and flat valves 
for the low-pressure cylinders, the latter 
being operated direct by the Joy gear, and 
the former by rocking levers driven by front 
end extensions to the low-pressure valve 
spindles. These levers were placed at the 
front of the cylinders, and both high-pressure 
and low-pressure valves had outside admis- 
sion. Adjacent high-pressure and low- 
pressure cranks were on opposite centres, 
and each pair at right angles to the other. 
No special starting valve arrangement was 
used ; weight, engine only 53 tons. It may 
be mentioned that the wheel base of these 
and the previous L.N.W.R. engines was 
17ft. 3in., equally divided, and that this 
has never been altered, being exactly the 
same for Bowen Cooke’s 0-8-0 simple engines 
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built much later, known by the L.N.W. 
classification ‘‘ G 2,” of which large numbers 
are still in use on the western division of the 
L.M.S. system. In 1907 George Hughes 
designed and built at Horwich for the 
L. and Y. some 0-8-0 engines, both simple 
‘and compound, the former with cylinders 
20in. by 26in., and the latter with four 
cylinders, two outside, high-pressure, 15}in. 
by 26in., and two inside, low-pressure, 22in. 
by 26in., the ratio being therefore 1 to 2-02, 
comparing with 1 to 1-63 for the Webb 
engines. The boilers for both the compound 
and simple engines were alike, the heating 
surface being 1914 square feet and the grate 
area 23-05 square feet, and both carried the 
same steam pressure of 180 1b. per square 
inch. Joy’s motion was employed, and the 
high-pressure cylinders for the compounds 
had inside admission piston valves, operated 
by the inside valve gear by means of rocking 
shafts. Flat valves, semi-balanced, were 
used for the low-pressure cylinders and for 
the simple engines. The crank arrangement 
was as for the Webb compounds ; therefore, 
adjacent high-pressure and low-pressure 
valves moved in the same direction. Unlike 
Webb’s design, a starting valve was fitted, 
operated by a connection with the reversing 


remained at 180lb. per square inch. The 
total heating surface, including 255 square 
feet contributed by the superheater, was 
1756 square feet, and the grate area 26-25 
square feet ; 
Wilson Worsdell’s 0-8-0 engines of 1901 were 
followed later by a further series of the same 
type, but having larger boilers equipped with 
superheaters. These engines had 20in. by 
26in. cylinders, piston valves, and inside 
Stephenson valve gear. The boiler heating 
surfaces, including the superheater, amounted 
to 1915 square feet, and the grate area was 
23 square feet, and the engine weight 66 tons. 
The steam pressure was 160 lb. per square 
inch, though the writer is not sure that it was 
not raised to 180 lb. later. These were the 
largest freight engines on the North-Eastern 
till Sir Vincent Raven introduced his 0-8-0 
three-cylinder engines some years later, in 
1920. C. J. Bowen Cooke’s 0-8-0 engines, 
introduced in 1910, were direct descendants 
of the Webb design of 1892, though much 
larger. The cylinders between the frames 
were 20}in. by 24in., a size which appears to 
have been decided upon more or less by 
accident, and came about in the following 
manner. Before these engines were designed 
a number of Webb’s four-cylinder 0-8-0 











Fic. 5—-L.N.W.R. FOUR-CYLINDER COMPOUND—1901 


gear, the arrangement being such that upon 
opening the regulator, the engine being in 
full forward or back gear, steam was admitted 
direct to the low-pressure valve chests, and 
therefore, as there was no intercepting valve, 
also to the exhaust side of the high-pressure 
pistons, thus putting them in equilibrium, 
and the éngine was, in consequence, started 
by the two low-pressure cylinders. On 
notching up closer than about 73 per cent., 
the starting valves closed, and thereafter 
the engine worked compound. Unlike 
Webb’s eight-coupled engines, those designed 
by George Hughes had a divided drive—that 
is to say, the outside high-pressure cylinders 
drove through the third axle and the second 
axle took the drive from the inside low- 
pressure cylinders. 

The G.C.R. eight-coupled engines (Fig. 4) 
already mentioned were first built in 1902. 
They were of the 0-8-0 type, with outside 
cylinders and inside valves, and motion just 
like Sharp’s engine for the Barry of 1889. 
The cylinders were 19}in. by 26in., coupled 
wheels 55in. diameter, and they had a steam 
pressure of 180 lb. per square inch. In 1911 
J. G. Robinson introduced an enlargement of 
these engines in the form of a 2-8-0, having 
the same cylinder arrangement. These were 
superheated and had piston valves actuated, 
as before, by Stephenson’s gear. The 
cylinders were 2lin. by 26in., and the coupled 
wheels had a diameter of 56in., the third 
pair, as in the case of the earlier design, being 








engines had been converted to simples by 
removing the outside l6in. high-pressure 
evlinders and retaining the low-pressure 
20}in. cylinders, which took steam from the 
boiler, the pressure being reduced from 200 Ib. 
to 160 lb. per square inch. When the new 
engines were evolved, the same cylinder size 
was again repeated, though new castings 
were required on account of the fact that 
piston valves were fitted, the.engines being 
superheated. Joy’s gear was again used, and 
rocking levers put in on account of the valves 
giving inside admission. The wheels and 
wheel spacing were exactly as for Webb’s 
engines. The boiler heating surfaces, includ- 
ing the superheater, amounted to 2022 square 
feet, and steam pressure was 175 lb. per square 
inch, and the engine weight 62 tons. These 
were the last engines built for main line 
freight service at Crewe to the old L.N.W. 
standards. There were some side tanks built 
later,. which were virtually the same with a 
pair of wheels under the bunker, and still 
later Captain H. P. M. Beames built a similar 
lot with a four-wheeled truck at the trailing 
end. 

(To be continued) 








Iron anp STeEt DistrrsuTion.—The Iron and 
Steel Control of the Ministry of Supply announces 
that any “‘M” form authorising the acquisition of 
steel is now valid for the acquisition of any quality 
or composition, including alloy and high-speed 





the main drivers. The boiler pressure 


steel, unless it bears a condition to the contrary. 


engine weight 73-85 tons. |. 


Railways After the War* 
' By W. A. WILLOX 


TRANSPORTATION is the essential distributive 
mechanism of industrial civilisation. If jt 
ceased to function, industry and distribution 
would be paralysed and millions in the laige 
towns would die of starvation within a short 
time. It occupies, in reality, the most impor. 
tant place, and therefore its rehabilitation 
and improvement should be accorded a very 
high priority. Its reliability must be improved ; 
it should provide the maximum choice to suit 
the convenience of users; greater and more 
uniform comfort should be provided, and speed 
must be developed. These four factors should 
be brought up to the greatest degree of effi. 
ciency possible, because they are the factors 
which individual users most appreciate, and we, 
the providers of their needs, as craftsmen, can 
be satisfied with nothing less than the satis. 
faction of our clients. 

In considering these four factors and how they 
may be developed, it is useful first to contem. 
plate their highest development up to date, and 
then to consider what might be done to raise 
the lower manifestations to that level which 
experience has shown to beattainable. Improve. 
ment of the hitherto best could follow just as 
soon as practicable. In this effort we may 
learn not only from the best in this country, but 
also from achievements abroad, 

Reliability includes, of course, safety and 
punctuality ; in fact, the fulfilment of the con. 
tract between the railway administration and 
the user. If the latter is a passenger, his ticket 
is the contract form, and should be a guarantee 
that he will be carried to his destination in 
accordance with the published timetables. If 
the user consigns his goods by rail, again he 
should be able to rely on their safe and punctual 
delivery. On the score of safety, the standard 
of reliability is already very high, though a 
glance at the reports on accidents of the 
Government Inspectors of Railways indicates 
that it could be even higher. How often do 
these reports contain the suggestion that track- 
circuiting or automatic train control would 
have prevented an accident ! 

Now, is there any good reason why, after the 
demands on industry of war cease, the facilities 
of signal and electrical firms should not be 
applied to the equipment of all the railways 
with the most highly perfected form of auto- 
matic train control ? 

Colour-light and automatic signals are also 
contributory to reliability under many con- 
ditions, and their installation on an extended 
scale should soon be a physical possibility, 
Among other measures designed to increase 
safety would be the construction of flying 
junctions at many points where at present flat 
junctions exist, and the improvement of 
junction lay-outs to permit of higher safe 
speeds. Thut the benefits of such measures 
would be wider than in promoting safety is, of 
course, self-evident. 

In the event of an accident, the stronger the 
rolling stock the less risk of its damage or 
demolition and consequent danger to its con- 
tents. Therefore all-metal girder construction 
should be insisted upon, as it already is in most 
countries abroad. 

Punctuality, apart from its desirability for 
the convenience of travellers and consignors of 
goods, is an important factor in safety. In 
® properly designed timetable there should be 
no conflicting train movements, and therefore, 
if such a timetable were rigorously observed, 
there could be no collisions, Punctuality on 
British main line railways has thot always 
attained such a standard that a passenger could 
leave, with any degree of imperturbability, a 
margin of less than about half an hour for keep- 
ing appointments. Probably the main reason 
for this rather low standard has been not errors 
in timetabling so much as lack of a clear policy 
of emphasising to all concerned the paramount 
importance of observing booked times. 

We might learn a lesson on this subject from 
Continental railways, particularly those of 








* From a paper read to the Permanent Way Institu- 





tion (London) on October 21st, 1944. 
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France, where man power available to cope with 
train wok at stations was carefully arranged to 
ensure that unduly prolonged stops were 
avoided, and where enginemen were encouraged, 
perily by @ system of bonuses, to make up any 
time that might have been lost by delays such 
as are from time to time inevitable from 
permanent way slows and other out-of-course 


* eauses. The precaution taken against excessive 


speed and the non-observance of speed restric- 
tions consisted in the provision on every engine 
of a speed indicator which also recorded the 
speed throughout the journey. Incidental 
advantages of this piece of mechanism were the 
automatic recording of the mileage covered by 
every engine, and the addition of a means 
whereby the signal indications observed by the 
driver were recorded, thus providing evidence 
should any subsequent dispute arise. An 
examination of the record would also reveal any 
unduly slow or fast running which might put 
a train out of its proper time-path, so tending to 
obstruct the time-paths of other trains. 

This system of promoting punctual running 
had by 1939 extended to Belgium, Germany, 
and indeeed most of the up-to-date Continental 
railways, and had achieved notable results in a 
high standard of general reliability, including 
both punctuality and safety. On our own rail- 
ways a beginning had been made in the equip- 
ment’ of main line engines with speed indicators, 
and when the war ends it should be possible to 
complete the task within a short time. 

Probably the main factor in providing for 
railway users @ wide choice of facilities is 
frequent train services. It is not necessary to 
look beyond our own shores for outstanding 
instances of these. Apart from the short- 
distance railways‘ of the L.P.T.B., where there 
were up to forty trains an hour on some lines, 
the Southern set an example with such regular 
and frequent services on its main lines— 
especially those which were electrified—that 
travellers scarcely needed to consult the time- 
tables. On the 5l-mile Brighton line there was 
a fast train every half hour, taking sixty and 
seventy-three minutes alternately, as well as 
two all-stations’ trains, which took | h. 42 min. 
An express train left Waterloo for Bourne- 
mouth, 108 miles, every hour fiom 8.30 a.m. to 
7.30 p.m., the average time being about 23 h. 
and the fastest just under 2h. In addition, 
there were extra trains for business travellers 
and on Satu: days in both these services. 

The choice of good trains on certain other 
lines left something to be desired. For example, 
although there was a reasonably frequent 
service between London and Edinburgh and 
Glasgow, to places beyond, such as Aberdeen 
and Inverness, the choice was very limited and 
might well be widened after the war by the 
provision of more evenly spaced and faster 
trains. — 

As for cross-country passenger services, with 
too few exceptions they were a byword for 
infrequency and slowness, and their record 
cries aloud for improvement. Goods services 
had been, or were being, overhauled on a fairly 
comprehensive scale before war broke out, but 
more must be said on this subject later. 

As the Southern Railway set a high standard 
for frequency of train services, so did it also 
provide a good example of passenger comfort, 
a task in which the management was greatly 
aided by its extensive programme of electrifi- 
cation, coincident with which much new rolling 
stock was built, and facilities for its main- 
tenance at a high standard of cleanliness and 
good repair were installed. Similar installa- 
tions were provided at many points on the 
steam-served main lines, with beneficial 
results. 

Nevertheless, it must be confessed that North 
America was setting a generally higher standard 
with its modern air-conditioned stock, in which 
it had become usual to find seats which were 
adjustable to the varying sizes, shapes, and 
needs of their occupants. 

In this matter it is to be hoped that the 
British railways will take full advantage of 
industria] progress when they embaik vn the 
heavy progiamme of catching up arrears of 
rolling stock renewals that have accumulated 
during the war. Indeed, the keynote might 
well be the unification of class, not by the 








abolition of first class, but by the provision of 
nothing but first class. 

Comfoit requires not only rolling stock with 
proper amenities, including, it must not be 
forgotten, single-berth sleeping accommodation 
for all by night trains, but also proper arrange- 
ments for ministering to the needs of the inner 
man. It would not be justifiable to accuse me 
of a Southern bias if I were once again to point 
in that direction, for the fact is that the 
Southern was the only line on which every 
express train carried a restaurant car. Although 
the food provided was reasonably good by 
British railway standards, few would contend 
that such standards were notably high. France, 
Germany, and the Scandinavian countries gave 
more variety and a good deal less out of the tin 
and packet ; but again, we must look to North 
America for something better still. Neverthe- 
less, it would be a pity to copy the menus of 
other climes when the very best we know our 
own country can do is so good. 

Comfort is not only a matter of bodily ease. 
Sight, sound, smell, and general convenience can 
make a vast contribution. So we must see to it 
that our obsolete stations are rebuilt on @ 
spacious, well-proportioned scale, with the best 
of the amenities already possessed by modern 
Continental and American stations. A job for 
London Transport, the importance of which the 
war has brought home to millions of travellers 
on the Underground, would be the streamlining 
of the right-angle bends in the tube passages 
between street and platform. Colour and cleanli- 
ness should be subjects of careful study; 
lighting, heating, and ventilation are no less 
important ; and there should be schools for the 
golden voices now too often lamentably lacking 
at the source of the loud-speaking train 
announcements. 

Finally, we come to the factor of speed, for 
the safe provision of which the railway is second 
only to the modern aeroplane. In this respect 
the U.S.A. has attained the highest all-round 
standaid, although the European Continent 
might, had war not supervened, by now have 
equalled that country’s achievement if the rate 
of progress in the immediately p:eceding years 
had been maintained. England was not quite 
so ambitious, though there wee notable 
examples of high-speed services, and there can 
be little doubt that the chief impediment here 
was the slow, loose-coupled, unbraked goods 
train. It has always seemed odd that just 
before the war British industry could, and did, 
equip the goods rolling stock of Poland with 
continuous compressed air brakes, while our 
own goods wagons remained innocent of any 
but the old crude hand brakes. The practical 
possibility of quickly remedying that situation 
will occur when the demand for war equipment 
ceases or eases. 

Then, with the raising of the general average 
of train speeds, line capacity will be increased, 
and the scheduling of more high-speed services 
made practicable. But without waiting for 
this, much could be put under way, especially 
in the acceleration of those trains which still 
retain the times they have inherited from the 
early days of railways. There are trains on & 
certain line I could name which are actually 
20 per cent. slower than those which performed 
the same journey, with the same number of 
intermediate stops, over 100 years ago. There 
are also trains used by business people and 
other daily travellers, to whom the saving of 
even a few minutes on each trip would mean & 
great deal in economy of effort and well-being. 
Examples which at once occur are the London- 
Brighton trains, of which a few in the mornings 
and evenings making the journ ys in 45 min. 
instead of 60 min. would make a great difference 
to the comfort of the thousands who use this 
already exemplary service. 

Higher speeds, both average and maximum, 
will call for, and can be facilitated by, improved 
signalling, which can also increase line capacity 
and generally economise working. Signalling 
(which in railway work includes telecommunica 
tions) is a banch of railway engineering, the 
rapid development of which holds out a prospect 
of great benefit to both railway users and the 
providers of transport. For example, the 
extension of power working to large stations, 
under the control of one signal-box, greatly 





increases the speed of operations, not only by 
the quick setting of pointe and signals in com- 
combination, but also by eliminating the com- 
plicated exchange of messages between signal- 
boxes, 

Colour-light signals function perfectly in all 
weathers, and do not call for the aid of fogmen 
in conditions of low visibility when they can be 
seen so much better than semaphores that 
running need not be greatly reduced. 
The addition of A-T.C., already advocated as a 
safety measure, would also promote punctuality 
in foggy weather. 

Modern developments can so improve tele- 
communications that not only can wireless 
messages be passed between fixed points and 
moving trains, but the capacity of existing 
channels of communication between fixed points 
can be greatly increased. Thus traffic operating 
delays can be reduced by action taken upon 
more quickly transmitted information of local 
conditions, and the convenience of the public 
served by making known exactly how trains 
are running when there are delays. 

The question of motive power is one of long- 
standing controversy. So far the battle has 
raged over the relative merits of steam, electric, 
and diesel power, but all three are so readily 
adaptable to most requirements that it would 
seem reasonable immediately to develop the 
best of all three. The modern steam locomo- 
tive, equipped with such refinements as are 
now avuilable in the way of improved super- 
heaters, streamlined steam passages, rapid- 
steaming high-pressure boilers, lightweight 
moving parts, roller bearings, and so, on, van 
not only put up performances, both of load 
hauling and high speed, unthought of a couple 
of decades ago, but can do so just about twice 
as efficiently and with much more reliability. 








Ministry of War Transport 
Road Safety Committee 


Ir will be recalled that the Minister of War 
Transport set up a Committee under the 
chairmanship of Mr. Philip Noel Baker, the 
Parliamentary Secretary to the Ministry, to 
consider what will be required under post-war 
conditions to deal with the road aceident 
problem. The Committee consists of repre- 
sentatives of the Government Departments 
concerned, the English and Scottish Police, and 
the Royal Society for the Prevention of 
Accidents. The report, which has recenily been 
issued by the Stationery Office, is interim in 
character and gives its special attention to the 
problems likely to arise in the early post-war 
period. Certain long-term measures are con- 
sidered in principle, and particularly those 
having an important bearing on the post-war 
planning of roads and on town and country 
planning. The Committee concludes that 
vigorous action is necessary, not only to reduce 
the present accident figures, but to prevent a 
substantial increase which is otherwise likely 
to occur when traffic on the roads is back to 
pre-war volume. It suggests that this must be 
both a national and a local responsibility. In 
the immediate post-war period an intensive 
propaganda campaign is recommended, to 
remind all road users of the special dangers 
which will then exist. Among a number of 
recommendations the Committee suggest that 
driving tests should be made more searching and 
that the precepts of the Highway Code should 
be made so well known that in time they may 
become part of the instinctive behaviour of 
road users. Roads should, it considers, be 
improved as quickly as possible to fit them for 
the traffic using them, and the principle of 
segregating classes of traffic should be adopted 
wherever possible. The parking of vehicles in 
busy streets should be prohibited, and adequate 
parking space off the highway should be pro- 
vided. Vehicles should be tested regularly to 
ensure that they are in a fit condition to be 
used on the roads. The Government has not 
yet considered. the report and is in no way 
committed to accept it. 
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POST-WAR PLANS AND LIBERTY 


Wir the end of the war in Europe 
imminent, the time is now fast approach- 
ing when the people of this covntry will 
be able, if they so desire, to put in 
hand the work of realising those many 
post-war plans that have engaged a part 
of the energies of engineers and others 
over the last few years. We sound a slight 
note of doubt, because, whilst many of the 
plans that have been published have been 
received with plaudits, it will be necessary, 
adequately to carry them out, to impose 
certain controls and restrictions which, 
besides affecting the freedom of private 


* Gitus.) ; ; : 336|0n the roads, would not exist. Thus there is 
ys Peace g53|m0 basis for the idea that every restriction 


ies spite *_. ... 353] their senseless mood and still revolt when 


a great new freedom to travel which, in the 
absence of the rule and in the resulting chaos 


amongst those “that bawl for freedom in 


truth would set them free; Licence they 
mean when they cry Liberty!” Yet though 
certain restrictions are not incompatible with 
liberty, it is also clear that those which offer 
less on balance than they take away are, in 
fact, oppressive, and do reduce the liberties 
of the people. It is necessary therefore in 
examining the works of our planners to 
balance against their implicit restrictions 
the benefits that are to be gained by a free 
acceptance of them. In that matter, the 
responsibility must rest upon the planners 
to make clear to the rest the minimum of 
controls necessary to the attainment of the 
ends they have in mind. Only with a sound 
understanding of the plan, together with 
knowledge of what controls will be necessary, 
will the public be equipped to judge whether 
a realisation of the plan will increase or 
decrease its liberties. 

Engineers are, of course, too well aware of 
the waste of effort and of resources that can 
result from lack of co-ordination and from 
unbalanced exploitation, whetber of a market 
or a natural resource, to object to controls 
just because they arecontrols. Many examples 
have taught them, in the words of Burke, that 
“liberty without wisdom or virtue is the 
greatest of all possible evils; for it is 
folly, vice, and madness without tuition or 
restraint.” Yet the attainment of wisdom 
and perhaps also of virtue is not easy. Few 
are wise enough to see clearly whether a plan 
for orderly development will really bring all 
the benefits that its protagonists promise, 
and be certain that it has not demerits that 
they have overlooked. But all can observe 
at once the effects of the implicit restrictions 
and can see the danger that they may 
stifle courage and initiative, qualities 
that it would be folly to risk merely to 
attain an orderly and tidy development 
that had little else to recommend it. Thus, 
however delighted the public may appear 
with the plans that have been put forward, it 
does not automatically follow that it will be 
ready to accept the controls necessary to 
their attainment. The cost must be counted. 


days far behind, a cycle that provides 
an output in heat units very much greater 
than the heat equivalent of the work 
input seems at first not merely surprising, 
but to fly in the face of Nature’s laws. 
Dr. Faber’s exposition, in the paper that 
we continue to print in this issue, of the 
principies involved, elementary though it 
may seem to professors and their students, 
will be welcome to many whose practical 
knowledge and experience may be large, but 
whose thermodynamic theory may have 
become rusty with the passage of the years. 
The cycle concerned is, in fact, that well 
known to engineers, upon which refrigeration 
machinery acts. Instead, however, of interest 
being concentrated upon the amount of heat 
abstracted by the refrigerating medium— 
carbon dioxide, ammonia, freon, &c.—from 
the refrigerating chamber, it is directed to the 
amount of heat given up by the medium in 
the cooling coils after compression. This heat 
pump cycle is substantially advantageous, 
as the paper is careful to point out, only over 
a relatively small range of temperature. The 
range is, however, sufficiently wide to cover 
that required for heating buildings, and, 
possibly, for certain types of process work. 
Amongst the several possible cycles of opera- 
tion, one of the more interesting—not, as far 
as is known, already in vse—is the reversed 
gas turbine, one which appears to have par- 
ticular advantages, and which, owing to the 
development of gas turbine units during the 
war, may prove now to be a practical] pro- 
position. On more normal cycles, heat pump 
installations are, as described in the paper, 
already in operation in Switzerland and the 
United States, one in the latter country 
having the additional interest that it is used 
for beating a building in winter and cooling it 
in summer. Apparently until recently no 
interest had been shown in this system of 
heating in this country. However, in the 
discussion, Mr. Sumner revealed that he had 
been responsible for an installation for heat- 
ing a building that is expected to start work 
some time this month. Since, with the war 
in Europe clearly coming to an end, the period 
of rebuilding has been brought much closer, 
heating engineers will await with particular 
interest any figures that Mr. Sumner may be 
prepared to publish, so that the economy of 
the system can be compared with that of 
present methods of heating. 

Dr. Faber’s paper dealt with the subject, 
in the main, theoretically. It was therefore 
welcome that in the discussion several of the 
later speakers referred to the practical and 
economic limitations of the system. Where, 








individuals, may also have influences, possibly 





The liberty that is to be given up must be 





weighed against the new and imponderable 

How far, when it comes to the point of liberty that is to be created. Industrialists, 
legislating, the public will be prepared to 
sacrifice liberties that it at present enjoys|their workpeople and to the nation at large, 
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as in such a country as Switzerland, elec- 
tricity is used for heating, it is clear that the 
heat pump offers considerable and realisable 
economic advantages. When, however, it 
has to compete with a fuel-fired boiler plant, 
although it can still offer a thermodynamic 
advantage, the system suffers the disadvan- 
tage that revolving machinery and additional 
heat interchangers are needed. The capital 
cost is therefore bigher, and a more highly 
skilled attendant may be required. Thus, 
financially, the saving on fuel may be over- 
balanced by running charges and interest on 
capital. It is that fact, in all probability, 
that has been responsible for the lack of 
interest shown in the system by engineers in 
this country. As a result, however, of the 
substantial rise in the cost of coal during the 
war, it does now appear that the economics 
of the heat pump merit re-examination. 








Obituary 


WILLIAM ROYSE LYSAGHT 


By the death of Mr. William Royse Lysaght 
which took place on Friday, April 27th, at 
his home, Castleford, Chepstow, in his eighty- 
seventh year, the British steel sheet industry 
has lost an outstanding leader, and the firm 
of John Lysaght, Ltd., a sure and trusted 
head, who successively served as managing 
director, chairman, and president of the 
company. 

W. R. Lysaght was the son of the late Mr. 
Thomas Royse Lysaght, of Clifton and 
Mintinna, in County Cork, and was educated 
privately. He joined the firm of John 
Lysaght, Ltd., at Wolverhampton, in 1878. 
It was in that year, we may recall, that Mr. 
John Lysaght, his uncle, who had started a 
galvanising business in Bristol in 1857, 
bought the Swan Garden Works from Tkorny- 
croft and Co., of Wolverhampton, and the 
Osier Bed Works from Messrs. Sparrow. 
W. RB. Lysaght was appointed manager of these 
two works, and in the subsequent history of 
the firm he and his cousin, Mr. D. C. 
Lysaght, laid out and constructed the firm’s 
new Orb Works at Newport, Monmouthshire. 
Later on the Normanby Park Works at 
Scunthorpe, Lincolnshire, were built, in 
order to supply steel bars for the steel sheet 
mills at Newport. The move from Wolver- 
hampton to Newport was made in 1898, 
owing to the great increase in the use of steel 
sheet, and eventually fifty sheet mills were 
running at the Newport works. The firm was 
also responsible for a remarkable develop- 
ment in Australia, where for some time the 
whole of the steel sheet requirements of the 
Commonwealth have been supplied from 
the Lysaght works at Newcastle and Port 
Kembla. 

From the very beginning of this large and 
important business undertaking, Mr. W. R. 
Lysaght associated himself in the closest 
way with his staff and the men in his works. 
He knew intimately all in his works, and was 
looked upon rather as a father than an 
employer. In 1928, when he had completed 
fifty years with the company, the workmen 
entertained him to dinner to celebrate his 
jubilee. At tbat dinner he recalled the bad 
days of unemployment in the Staffordshire 
iron and steel industry and the improvements 
which had since taken place. His under- 
standing of his men engendered a mutual 
trust, and during his long career there was 
no labour trouble at his works. Some years 
ago his workpeople paid a tribute to him by 





erecting at Newport the W. R. Lysaght 
Memorial Institute. 

For nearly forty years he was a member of 
the Midland Wages Board, and for a quarter 
of a century acted as Chairman of the Sheet 
Trade Committee. He was associated with 
several other steel firms, and was chairman 
of Joseph Sankey and Sons, Ltd., and a 
director of Bayliss, Jones and Bayliss, the 
London board of Broken Hill Proprietary, 
Ltd., Guest, Keen and Nettlefolds, Ltd., and 
John Carrington and Sons, Ltd. He became 
a member of the Iron and Steel Institute in 
1888, and served as President for two years 
from 1933 to 1935. In September, 1934, he 
led the very successful visit of the Iron 
and Steel Institute to Belgium and Luxem- 
bourg. 

In January, 1940, he resigned from the 
offices of chairman and managing director, 
after nearly sixty years with the firm. Sir 
David Llewellyn, the deputy chairman, was 
elected chairman and managing director, 
and Mr. Samuel R. Beale, the chairman of 
Guest, Keen and Nettlefolds, was appointed 
deputy chairman. Later, Sir Samuel became 
chairman. In view of Mr. W. R. Lysaght’s 
great experience and knowledge, his directors 
asked him to continue his association with 





WILLIAM ROYSE LYSAGHT 


the firm in the capacity of president, which 
he continued to do until his death. 

During the last war he served with the 
Ministry of Munitions, and in recognition of 
his work was awarded the C.B.E. at the close 
of the war. In 1915 he was appointed High 
Sheriff of Monmouthshire, and later became 
Deputy Lieutenant. In 1936 he was made 
an Honorary Freeman of the County Borough 
of Newport, in appreciation of the help he 
had given to the town of Newport. He also 
gained the thanks of Monmouthshire by his 
action in preserving the historic Chepstow 
Castle, and making it accessible to the 
public. 

This bare summary of his activities fails to 
do full justice to one of the outstanding 
characters in the iron and steel industries. 
He was, as his old friend Sir Samuel Beale has 
well said, “‘ one of those generous personalities 
whose capacity for leadership contributed so 
much to the welfare and prosperity of this 
country.” Whilst he avoided publicity, he 
was a friend to all those with whom he was 
associated in business, and, as he showed 
during his Presidency of the Iron and Steel 
Institute, had that personal charm that made 
strangers desire his acquaintance. 


A Jordan Valley Authority ? 


(By a Correspondent in Egypt) 


Dverine the past year or two the British 
public has had opportunities of observing 
what concentrated attention is being directed 
upon irrigation and hydro-electric projects 
in the Jordan Valley. The gist of these pro- 
posals—which are all of Jewish or American 
origin—can now be studied in a popular 
book written by Mr. W. C. Lowdermilk, 
entitled ‘‘ Palestine, Land of Promise.” One 
of its main themes is that the projects should 
be executed and maintained by an organisa- 
tion which, the author suggests, might be 
called the Jordan Valley Authority ; and the 
prospects. held out are so attractive that their 
more technical aspects are certainly worthy of 
notice here. 

The unique character of the Jordan 
depression is already well known to most of 
our readers. The head waters of the river lie 
in three separate states—Palestine, Syria, and 
the Lebanon. The main stream successively 
traverses Lake Huleh and Lake Tiberias 
(the Sea of Galilee), and finally loses itself 
in the gigantic evaporating basin known as 
the Dead Sea, which is the lowermost sheet 
of open water in the world; its surface lies 
about 1300ft. below the level of the Mediter- 
ranean Sea. Over the Jordan basin the rain- 
fall is very variable both from place to place 
and from year to year. Although at 
Jerusalem the average annual precipitation 
is about the same as at London, yet during 
individual years it has ranged from 311 mm. 
to 1116mm. Yet at Jericho, only 15 miles 
away, the annual rainfall is only about 
130 mm. : 

To this diversity of climatic conditions and 
political interests is added a sufficiently 
complex series of other private, commercial, 
and territorial rights. Between Lake Tiberias 
and the Dead Sea the Jordan forms the 
boundary between the territories of Palestine 
and Transjordan; its chief tributary, the 
Yarmuk, likewise separates Svria from Trans- 
jordan. Irrigation and land ownership are 
regulated by irtricate codes of legislation 
administered by a variety of authorities ; 
the use of water throughout the basin is 
additionally subject to the terms of the con- 
cession granted to the Palestine Electricity 
Corporation; and the physical conditions 
of the Dead Sea cannot be greatly modified 
without disturbing the work of the Palestine 
Potash Company, a concern which extracts 
chemical products from the waters there. 
Hydro-electric energy is at present generated 
at the Palestine Corporation’s station at 
Jisr-el-Najami, a short distance downstream 
of Lake Tiberias; the turbines there can 
utilise the entire unregulated flow of the 
River Yarmuk, and the whole flow of the 
Jordan as modified by the effect of the lake, 
which serves as a seasonal storage reservoir. 

What are the ameliorations that the hypo- 
thetical Jordan Valley Authority would like 
to introduce? They are twofold: to 
abstract from the Jordan and its tributaries 
more water for irrigation purposes, and to 
develop more hydro-electric power by admit- 
ting directly into the Dead Sea the salt 
waters of the Mediterranean. These two 
aims are complementary. Abstraction of 
irrigation water alone would reduce the total 
flow into the Dead Sea and would thus pro- 
gressively lower its level; but the Mediter- 
ranean influx would serve as compensation 
water, it would stabilise the Dead Sea water 
surface at its present level, and the gross fall 
of 1300ft. would provide the necessary 
potential for power development. The bold- 
ness and novelty of the project must certainly 





commend it to hydraulic engineers, who 
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could foresee a variety of fascinating problems 
that would arise during the detailed planning 
of the scheme. But for the moment we must 
deny ourselves the satisfaction of following 
these pleasant professional paths, and ask 
whether the expectations aroused by the title 
JordanValley Authority are likely to berealised 
because it is obviously intended to convey 
the impression that the benefits within sight 
are comparable with those already realised 
under the auspices of the Tennessee Valley 
Authority. This intention is reinforced by 
irresponsible hints elsewhere that engineering 
works of the magnitude of the Boulder dam 
might be involved. 
Now, the expositors of the Jordan Valley 
proposals make it clear that what ultimately 
interests them are not turbines or regulating 
sluices, but increased immigration into 
Palestine. They speak openly of developing 
the country to such an extent that it could 
support a population several times larger 
than it does at present. But do not such 
responsibilities as these belong to the 
Government of Palestine or the British 
Government ? Surely they have a better 
knowledge of the potentialities of the Jordan 
basin than anyone else. As citizens, British 
engineers can claim no more weight for their 
views on the very delicate questions involved 
than can any other of their fellow-country- 
men. But if there is a possibility of their 
professional opinion being required, then it is 
time that a good deal more technical informa- 
tion was put before them. The onus of 
proving the case for the Jordan Valley 
Authority lies with its originators, and until 
they have fully exposed each one of the 
multifarious data on which their estimates 
are based, they must not grumble if experi- 
enced engineers look askance upon their 
proposals. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 





ENGINEERS AND AN ETHICAL CODE 


to take up your time. 
I believe I am expressing a view widely held by 


industry, and trade unions, and there is no 
doubt that they would have the powerful 
support of the technical Press, 

In the past we have been almost wholly con- 
cerned with our material contribution to the 
world’s welfare, with the dire results witnessed 
in this war, It is surely not beyond our ingenuity 
to devise adequate safeguards for the proper 
application of our works. Standards of economic 
and political equity for all the peoples of the 
world can be established, based on such accepted 
principles of justice as are embodied in the 
constitutions of the British Commonwealth and 
the U.S.A. Surely, engineers the world over can 
be persuaded to uphold such high ideals and to 
withhold their services to any cause which 


cn} 


blockade an enemy’s fleet in harbour, because 
@ change in the wind might at any moment 
hlow the blockadirg ships out to sea. To-day, 
we said, conditions had changed, and tho risks 
to be met would have to be combated in 
different manner. Unless Russia could break 
out of the Baltic or Black Sea, an improbable 
event, her naval operations would be confinsd 
to harassing our commerce with her cruisers, 
Our chief danger, we thought, lay on the 
Atlantic route, which had become a track 
scarcely 100 miles wide. It could be met by 
constantly patrolling the route with swift, well. 
armed cruisers. The protection of our merchant 
ships, we maintained, could be ensured with an 
ease and to an extent undreamed:of in former 
wars. The question, however, was, Would the 
Admiralty do what was right ? We estimated 


contract was placed. : 


constitutes an infringement, that for patrolling the Atlantic, Indian 
The practical achievement of this high p see: Fey najin 120 cruisers would = 
purpose is a matter for a sustained crusade|required. We actually possessed twenty-eight 
conducted on lines evolved by men of the/not counting the ‘‘ Oregon,” “ America,” 
highest eminence, Certainly, future genera “ Arizona,” and other fast liners which the 
tions of engineers should be taught ethics as a| Admiralty was taking over and arming. We 
subject at least as important as the basic doubted, however, whether even with these 
ne St _— peiseer * the watt we acscerd have suffi. 
; : cient vessels to protect our merchant ships, 
s canes Tam atpeening o cre angen Tho Aduicalty, is sccuned, wan planing ite folie 
© men of my generation in asking of those who | ¢> the destruction of the enemy cruisers as soon 
have taught us the technicalities of our work | as they left their harbours. With the example 
that they should now give us a clear ethical | of the ‘“‘ Alabama” before us, we asserted that 
code. Our own salvation must remain in some] if even one enemy cruiser escaped on to the 
doubt, but, if such a torch is lit for us, we will | trade routes, she would be able to do incalcul- 
do our humble best to make it shine more | @ble damage before she was brought to book. 
brightly to light the way of our successors. 
JoHN SEAMAN. 








London, April 27th. 





The Kelvin Lecture 
INTERCHANGEABLE TRESTLE UNITS 





Srm,—My attention has been drawn to an| THE thirty-sixth Kelvin Lecture was delivered 
on Thursday evening, April 26th, before the 


article in Tan Ruarcuns of Mavwh Sad, 1045, Institution of Electrical Engineers by Sir 
on page 179, entitled “ Interchangeable Trestle! Edward Appleton, K.C.B., F.R.8., who took as 

nits. ithout in any way wishing to detract | ; i, subject “‘ The Scientific Principles of Radio- 
from the great help and co-operation received location.” There was a packed audience of some 
from the L.M.8, Company in the production of | 1000 electrical engincersand physicists, including 
this equipment, in all fairness to the designer|those at an overflow meeting, to which the 
I must make it clear that this equipment was | proceedings were relayed by the public address 
designed entirely by the War Office and that | system, duplicate lantern slides being shown. 
the detailed working drawings for its produc- | Sir Harry Railing, the President, was in the chair, 


ti passed MS. and themeetingstood in silence torecord its sense 
phe snr to the TA0LS. 08 the tae the of sorrow at the death of President Franklin 


; ‘ : Roosevelt. Messages of condolence were sent to 
Following the L.M.8. Company's experience the Presidents, Councils, and members of the 


’ in producing the initial sets of equipment| american Institute of Electrical Engineers and 

Sm,—As a young and very unimportant| oxactly to War Office design, the War Office vf 
member of the engineering profession, I hesitate| ade minor modifications to the design to 
That I do so is because | facilitate rapid production. 


the Institute of Radio Engineers of America. 
Before the Lecture, the Certificate of Honorary 
Membership of the Institution of Electrical 


Lieut.-Colonel W. T. Everall, O.B.E., R.E., | Engineers was presented to Mr. John Somerville 


my contemporaries and of such vital importance | was the officer responsible for the actual design | Highfield, a Past-President, and the Faraday 
to our generation that it should be brought to] o¢ this equipment, and he also worked very Mcdal was presented to Dr. Clifford Copland 


the attention of the leaders of our profession. 

It is a matter of ethics—our responsibility to 
mankind in the preservation of peace. Without 
peace we have no future, since the development 
of the means of destruction is such that it is 
very doubtful whether our civilisation would 
survive another world war. Since devastation 
on its present scale is made possible only by the 
works of engineers, it is very evident that our 
profession has a special responsibility in avoid- 
ing future conflict. 

The politicians of the world are at San 
Francisco making plans for the peace and the 
future, but there is no adequate representation 


of the engineers of the world. Experience does i 


closely with the L.M.S. staff in its production. 


engaged in a great war: @ war unparalleled by 


Paterson, F.R.S,, a Past-President, in recogai- 
tion of the conspicuous services rendered by 
him to the advancement of electrical science, 
particularly in the field of electrical research. 
Mr. Highfield recalled that it was in his year of 
office as President of the Institution, twenty-four 
years ago, that the first Faraday Medal of the 
Institution was awarded to Oliver Heaviside, 
whose early work contributed so much to the 
.| present state of radio technique. Sir Harry 
Railing, m introducing Sir Edward Appleton, 
spoke of him as one of the leaders of British 
physics, who at a time when work in sub-atomic 
‘** BeroreE these lines are in the hands of our| fields attracted so many of the best of our 


BurnuaM, Major-General, 
Director of Public Relations. 
War Office, April 30th. 








Sixty Years Ago 





Tuer PROTECTION OF BRITISH COMMERCE 


readers,” so we wrote in a leading article in our | scientists, turned his attention to those great 


regions he had discovered as forming such a 


ssue of May Ist, 1885, “‘England may be 
surprising ceiling to our world’s electrical 


not engender confidence in the politicians. We any British military enterprise since we fought | atmosphere. His great discoveries, made not by 
have left this supreme matter to them in the} Russia thirty years ago.” What would be its| chance, but by patient experiment and brilliant 


past with disastrous results. Is it not possible 
that this time we can let our voice be heard ? 


influence on our trade and food supplies ? Many 
people believed that the conditions would be 


deduction, guve him a worthy place in the 
line of British electrical engineers, which started 


Although it is too late to achieve any active| very like those which prevailed in the great|with Faraday and continued with Maxwell, 


participation in this particular conference, the | Continental wars which ended at Waterloo, We 

thought this was a completely erroneous view, 
In Napoleon’s time large fleets of merchantmen, 
many of them carrying guns, sailed in company | thanks was p 
under the protection of one or more frigates, of }and was seconded by Sir Arthur Fleming. 
which we had 258. All were sailing ships, and 


general realisation of the significance of such a 
conspicuous absence would serve as a good 
starting point for a drive to make good the 
omission in the future. 


Lord Kelvin, and Heaviside, Sir Edward then 
delivered his lecture, which was illustrated by 
slides and by experiments. <A cordial vote of 
roposed by Sir Stanley Angwin, 


During the meeting it was announced that, at 


Engineers throughout the world are in need] i+ wag impossible to keep closely to any definite|the request of the Council, Sir Edward had 


of a clear lead in this matter. 


Logically, that} route. Again, privateering was permitted, and 


greed to deliver the lecture again at an addi- 


lead should come from our acknowledged | introduced a riek which had to be guarded | tional ordinary meeting, which will be held at tho 
Further, it was very difficult to | Institution on Thursday, May 17th, at 5.30 p.m. 








leaders in the various professional institutions, | against. 
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Saunders-Roe ‘* Waterdrome”’ 





On Wednesday morning, April 25th, Mr. 
Arthur Gouge, of Saunders-Roe, Ltd., of East 
owes, & cesognised authority on the design and 
construction of flying-boats, demonstrated in 
London a new type of “ Waterdrome,” which is 
the marine counterpart of a combined hangar 
and airport building. A general view of the 
model shown by Mr. Gouge is reproduced here- 
with, and illustrates a flying-boat about to land 
its passengers and mail at the terminal station. 
The Saunders-Roe “ Waterdrome” consists 
essentially of a covered berthing dock, and an 
automatic pick-up device for the mooring and 
handling of flying-boats. 

The system, it is claimed, makes possible 
direct embarkation or disembarkation within 
the shelter of a covered dock, with no loss of 
time and no exposure to the elements. It is 
particularly suitable for inland lagoons, having 





MODEL OF ** WATERDROME’’ 


aconstant water level, or for arms of the sea with 
a low-tide range, which are protected by 
breakwaters. 

The principal of the device for mooring is 
that the flving-boat carries on its keel a retrac- 
table hook, which picks up with a cable kept on 
the surface of the water by means of several 
floats. The floating cable forms the upper run 
of an endless wire cable passing around a winch 
on the dock and a pulley fixed to a breakwater 
or buoy situated at a suitable distance from the 
dock. The floating upper run of the cable is 
furnished with a number of stops, which engage 
the hook. Once the hook has picked up, the 
cable is wound in on the winch and the flying- 
boat is hauled into the dock. In order to provide 
directional trim for the flying-boat during the 
berthing operation use is made of a further 
secoad cable, which is attached to the stern of 
the flying-boat as soon as it has picked up on the 
main cable. The tail cable is controlled by a 
special winch, through which suitable adjust- 
ments are made during the passage of the 
flying-boat into the dock. By reversing the 
process the flying-boat can equally well be 
conveyed to a taking-off point. An overhead 
travelling crane assists with the economic and 
quick landing of luggage and mails from the 
flying-bost. The design includes platforms, 
bookstalls, and buffets, similar to railway 
terminal facilities. 








Engineering and Steel Works 
in South. Africa 


On December 8th, 1944, THE ENGINEER 
published in its ‘South African Engineering 
Notes” (page 453) a paragraph styled “ Hugo 
Engineering Project in S.A.” In this, it was 
sta.ed that a great engineering works, 
which, when completed, would be as important 
to South Africa as the Iscor works, had just 
been announced by Dr. H. J. van der Bij), 
Director-General of Supplies (also head of the 
Iscor works) as part of the programme for the 








development of the plans of the Corporation. 

This has now been followed by the further 
announcement, on February 10th, that a com- 
pany had been registered with a nominal 
capital of £2,000,000. The company is to be 
known as the Van der Bijl Engineering Corpora- 
tion, Ltd., and its directors are Dr. H. J. van 
der Bijl, Sir Ernest Oppenheimer, Mr. P. V. 
Gawith, Mr. R. B. Hagart, and Mr. J. G. 
Finlay. 

The: works, when completed, will cover some 
300 acres and the site will be Vanderhijl, on the 
Vaal River, a 25,000-acre town, which is 
expected to house 250,000 people after the war. 
The works has been planned by Dr. van der 
Bijl and he has outlined his plans for what is 
undoubtedly the most ambitious engineering 
project ever attempted in South Africa. He 
states that the new works will be in close 
proximity to the new steelworks and will make 
spare parts for Van der Bijl and associated 
companies. 

With regard to further extensions to the 
steelworks, the follow- 
ing statement was made 
by Dr. van der Bijl at 
the last annual general 
meeting of Iscor, held on 
November 22nd, 1944 :— 


Your directors intend to 
proceed with appropri- 
ate extensions of plant 
in the post-war period 
and to expand Iscor’s 
output of steel products 
in step with the indus- 
trial development of the 
country as a whole. 
These extensions will 
take place mainly at our 
new steelworks site at 
Vanderbijl Park, where 
sufficient land and rights 
to water have been 
acquired to take care 
of developments for 

many years to come. 
At Vanderbijl Park land is also ame earmarked 
for other industries that may find it desirable 
to locate themselves there, and also for 
European and native residential and business 
areas. In view of the prospect of a large popu- 
lation of both Europeans and natives ultimately 
becoming settled in this area, a great deal of 
thought is being devoted to the planning of the 
future town. 

An explanation of why the new city of 
Vanderbijl has become necessary may be of 
interest as showing how South Africa is develop- 
ing. The need for the new city arose out of the 
rapidly increasing demand for steel and the 
phenomenal establishment of the iron and steel 
industry, 

The Pretoria works of Iscor were originally 
laid out for a production of 400,000 ingot tons 
per year, and the first instalment produced 
200,000 tons per year At the time Iscor was 
planned South Africa’s total consumption of 
steel was about 400,000 tons per year. In 1939 
the consumption in South Africa was estimated 
at more than double this amount, Then the 
war put a sudden stop to supplies. Had it not 
been for the war the consumption of steel in 
South Africa would now have been well over a 
million tons per year. This indicated growth 
made it clear that Iscor must prepare for build- 
ing @ new steelworks. 

Before the war Iscor’s Pretoria works were 
increased to the full capacity for which the 
plans were originally made. The correct 
development after that would have been an 
entirely new steelworks because development 
at Pretoria beyond what was. originally deter- 
mined as the maximum for the site would only 
have resulted in undesirable congestion. Unfor- 
tunately, the war made it impossible to carry 
out the original intentions, with the result that 
the Pretoria works were further increased to 
something over 600,000 ingot tons per year, and 
steps had to be taken to keep congestion within 
bounds. In the meantime plans for the new 
works were continued. The most suitable 
locality was selected on the Vaal River, about 
8 to 10 miles west of Vereeniging and about 
40 miles from the Pretoria steelworks of Iscor. 


Now, the new steelworks is being laid out at 
Vanderbijl Park, to be twice as large as the 
Pretoria works. It is here that the large engi- 
neering industry (Vanderbij] Engineering Cor- 
poration, Ltd.) is being erected that may 
eventually employ as many: people as the new 
steelworks. Furthermore, considerable areas of 
ground are being made available for whomso- 
ever may want to establish industries there. 

When once the amenities of the new city 
become known, these industrial sites will, it is 
believed, be in great demand. The area of 
ground made available for the city will be 
40 square miles, or half the size of the area of 
jurisdiction of Johannesburg. The site for the 
city has 5 miles of river frontage on the Vaal 
River. On the other side of the river there is 
the Vaal electric power station and collieries, 
which will supply the requirements of these two 
new works now being established, as they are 
already supplying a number of works, including 
steel producers, foundries, &c., which have been 
established in the vicinity for years. 








Fluorescent Crack Detector 


Amonc the several methods of crack detection 
now being practised, that involving fluorescent 
indication is rapidly becoming popular in many 
fields. A simple equipment for the purpose, 
developed by Metropolitan-Vickers Electrical 
Company, Ltd., is illustrated herewith. 

The apparatus consists of an inspection 
cabinet and a tank unit, approximately 2ft. by 
2ft. 6in. in plan, divided into three equal com- 
partments for impregnating, cleaning, and 
drying respectively. The impregnating tank 








FLUORESCENT CRACK DETECTOR 


contains a solution of fluorescent material, with 
an additional constituent to enhance the pene- 
trating quality of the solution. It is recom- 
mended that at least an hour should be allowed 
for soaking the components in this tank. The 
components are then dipped in the cleaning 
tank to remove all the solution adhering to the 
surface. They are finally covered with fine 
wood sawdust in the drying tank, and left there 
for about fifteen minutes to dry the surface 
thoroughly, leaving the fluorescent fluid in any 
cracks. After brushing off any clinging sawdust 
with a dry brush, the pieces are ready for 
examination, and are introduced into the 
aperture in the inspection cabinet. A mercury 
vapour discharge lamp inside the top of the 
cabinet floodlights the specimens with ultra- 
violet light, and in a few minutes any cracks 
in the surface are shown up vividly by 
fluorescence. 

If it is desired to devote particular attention 
to an individual specimen, the lever at the top 
is moved and causes a lens to swing into position 
beneath the discharge lamp, and thus focus the 
rays on to the required point, resulting in 
increased fluorescence. Since ultra-violet rays 
ordinarily are not visible, the sound surfaces 
are seen very dimly, so that any fluorescent 
markings stand out in sharp contrast. Injurious 
short-wave radiation from the discharge lamp is 
removed by a black glass filter envelope round 





the lamp. Reflected ultra-violet rays also are 
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objectionable on two counts—prolonged expo- 
sure of the eyes to these rays gives rise to eye- 
strain and certain internal parts of the eye may 
themselves fluoresce, thus causing some fogging 
of the vision. For these reasons the eye-piece 
is provided with an ultra-violet filter which 
helps, incidentally, to accentuate the fluorescent 
markings. 

The fluid baths are provided with lifting trays 
to facilitate handling the components. A low 
consumption, electrical heater is fitted to the 
fluorescent solution tank to maintain the solu- 
tion at the most suitable temperature. It should 
be emphasised, however, that the process cannot 
be hurried. The periods for soaking and drying 
specified above are the minimum, and if 
increased will often give still more satisfactory 
results. 








Conveyor Belt Stitcher 





TuHE shortage of rubber conveyor belting has 
made it increasingly important to get the fullest 
possible use from every belt. Particularly is 
this the case in the coal mining industry. 

Conveyor belts usually show the first signs of 
wear at the belt edges—the rubber covering 
lifts and peels, exposing the cotton carcass to 

















CONVEYOR BELT STITCHER 


the faces of the idler pulleys with subsequent 
fraying of the fabric. Often belts have to be 
discarded whilst the major portion of their 
width is still in good condition. If the worn 
portions of two discarded belts can be cut away 
cleanly over their entire length, the remaining 
widths can be joined together longitudinally to 
form a new length of the required width, thus 
providing a reclaimed belt which is good for 
further lengthy service. A machine for 

















GRIP OF CRAMP 


accurately cutting long lengths of such belting 
already exists in thé Hayden-Nilos belt cutter, 
made by J. E. Hayden, Ltd., Nilos Works, 
Darnall Road, Sheffield, 9. To stitch such 
reclaimed lengths together a new machine, the 
Hayden-Nilos power-driven conveyor belt 
stitcher, has been introduced. 

The two lengths of reclaimed belting are 
brought together at the cut edges and are fed 
into the machine automatically, provision 


would be carried out on an ordinary table type 
horizontal boring machine, and generally the 


tightly pressed together in a flush butt joint, 
even if there is a difference in the thicknesses 
of the two pieces of belting being stitched. 
Special ground pointed steel cramps or staples 
are driven one at a time into the belt until the 
whole of one side of the belt has been stitched 
from end to end. The belt is then turned over 
and passed again through the machine for the 
cramps to be inserted from the other side. Both 
sides of 8 yards of belting can be stitched in 
one hour. Every cramp is bedded into the 
belt in a “curly ” grip, as shown in the accom- 
panying section of joined belting. The joint 
made is claimed to be dustproof and as flexible 
as the belt itself. 








Batch Production* 
By T. P. N. BURGESS 


BatcH prodyction might be defined as the 
production of a wide variety of manufacturing 
lines in limited but recurring quantities. The 
number produced per annum would not be 
sufficient to justify special plant being set aside 
for the express purpose of dealing with indi- 
vidual components, nor could the elaboration 
of mass-production methods be considered on 
account of capital cost. 
It is therefore necessary to acquire general- 


to suit any change of programme, and which, 
in conjunction with simple jigs and fixtures, 
can produce work on reasonably economic lines, 
although possibly not on the same level as is 
possible with mass production methods. 
The balancing up of such a plant is a very 
difficult problem, as constantly varying con- 
ditions have to be counteracted. Planning and 
progress problems are more acute, and super- 
vision has to be of @ higher order than in the 
case of mass production. Therefore, in the 
place of the highly productive plano-miller one 
would probably have to substitute a duplex or 
even a single-headed milling machine, with 
suitable fixtures, so that each pass of the cutter 
head would give a completely milled com- 
ponent. Then again in boring operations quite 
a different line would probably be pursued. If 
@ multi-head machine were adopted, the heads 
would certainly be arranged to be adjustable 
to cover as far as possible the range of different 
type boring, so that in the event of a change in 
design or type of engine the machine would 
still cater for the job within, of course, reason- 
able limits. Another very satisfactory method 
of boring cylinder blocks or similar components 
is by using a radial drill in conjunction with a 
suitable jig and boring bars, and here it should 
be added that the use of radials for such jobs 
as these has not been as fully exploited as it 
might be. It is probably a much more satis- 
factory way of dealing with the job than on a 
small horizontal boring machine. 

The honing of the bores, of course, would be 
carried out on a single-spindle honing machine, 
as distinct from the multi-head. Drilling, 
reamering, and tapping operations would also 
be carried out on a radial or a fixed-head type 
of drilling machine with suitable table arrange- 
ments, as distinct from the multi-head type. 
While discussing the subject of radial drills, 
another important point regarding their 
extended use is the advantage gained by using 
two or more work stations according to the 
time cycle on the job. Thus, while drilling 
operations are in progress on one station, 
setting up is being carried out on another, and 
in this way the maximum drilling service may 
be obtained from the machine. 

The use of multi-spindle drilling machines in 
batch production gains very little advantage, 
as it is usually a lengthy process to set up the 
machine which will only have to deal with small 
batches at a time. The great advantage in the 
use of the multi-spindle machine is to be able to 
set it up and leave it ready to be brought into 
action when required. 

The boring operations for cam and crankshafts 





* From a paper presented to the Manchester Associa- 


purpose machines which can be readily adapted 


use of more than one or two spindles in the lay. 
out would be rather the exception than the rule 

Jobbing Production.—Now to consider thetyp, 
of plant to be used in the manufacture of one. 


offs or very small multiples of one. The type 
of plant required for general work is very litt}, 
different in its main aspects from that required 
for medium batch production. Due to the 
absence of jigs, special tooling and fixtures, it 
is an advantage to install a number of the 
universal type of machines, as well as ensuring 
that the range of work which can be accom. 
modated on the machine is as wide as possible, 
Improvisation is the keynote of such machine 
shops, and the supervision has to call on a wealth 
of experience to solve the many ticklish problems 
which arise when confronted with a job which 
requires machining for which plant is jl 
adapted. Many are the ingenious ways of over. 
coming such handicaps by the use of some avail. 
able machines never intended for the job which 
it must now be rigged up to do. The cost of 
““making do,” however, is generally high as 
far as labour is concerned, and the class of work 
done is largely dependent on the skill of the 
operator, whose varied experience with 4 
particular machine enables him to get the last 
ounce out of it. 
As there are no jigs, special tools or fixtures, 
marking out has to be resorted to, and again 
the serious problem recurs of the correct spacing 
and sizing of bores and facings, which is 
dependent on the individual with the simple 
cutting tool, the drill, and the reamer in place 
of the specialised tool equipment. 
Planers and shapers are the most useful type 
of machines for dealing with flat surfaces, while 
floor or table horizontal boring machines must 
be available to cater for the many varying 
operations in boring and facing. The centre 
lathe and the large surface and boring lathe 
have to cater for most of the turning work, and 
when the class of work is too large for that type 
of machine, then one has to consider the use of 
boring and turning mills. 
Milling machines of the horizontal and 
vertical type can be advantageously used in the 
case of the smaller flat surfaces, and if very 
accurate sizing is required it may be necessary 
to introduce the surface grinder. Drilling, 
tapping, and reamering operations would stil] 
be carried out by the standard type of radial 
and fixed-head drilling machines. 
General Aspects on Utilisation.—Where very 
large quantities are involved bar and chuck 
work, up to the maximum capacity of the 
machine, can best be carried out on full auto- 
matics. Capstan and combination turret 
lathes are in the next stage, where the quantities 
are only relatively large and probably in the 
neighbourhood of batches of fifty at a time. 
The vertical turret lathe and the surfacing 
and boring lathe can cater for a wide range of 
work often wrongly delegated to the combina- 
tion turret lathe, but the combination turret 
lathe is the pillar of the machine shop as far as 
batch production is concerned. Wherever its 
range permits, it can oust the table type hori- 
zontal boring machine with ease, for with its 
multi-tool stations it is possible to perform 
quite a number of operations with one revolu- 
tion of the turret. 
Where jobs have to be finished direct from 
the turret lathe the use of roughing and finishing 
tool set-ups is strongly favoured, so that the 
roughing box breaks the skin and removes the 
surplus material, leaving the finishing box 
merely to size the job and so considerably 
prolong the life and accuracy of the finished 
tools. 
It is sometimes rather difficult to obtain 
accurate work by the use of dead stops, and 
where accurate sizing is essential the adaptation 
of clock stops is @ much more satisfactory way 
of maintaining size. Although in general the 
turret lathe is capable of accurate sizing, the 
usual procedure is to finish by fine grinding, 
honing, or fine boring. 
There are numerous small components asso- 
ciated with most jobs, and it is obvious that 
interchangeability is not only desirable, but 
essential, and for sizing external parts within 
the range of the machine the centreless grinder 
has no equal. This machine, besides dealing 








being made whereby the two edges are kept 
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work, provided the necessary shaped wheels for 
Junge cutting are available. 
{There are numerous components with com- 
tively small bores and these can be dealt 
with very effectively by using the internal auto- 
matic sizing machines which will reproduce 
accurate, interchangeable bores without any 
difficulty. The addition of a facing head to such 
a machine is often a valuable asset in ensuring 
that the face of the component is dead true to 
the bore. Larger bores can be dealt with by 
machines of the planetary type. 

For general external grinding work there is a 
wide choice of cylindrical grinders available, 
many of them fitted with suitable sizing devices. 
Thread grinding is @ comparatively new 
development in this country, and its use will 
certainly be very much extended after the 
present conflict. The threading of jobs before 
hardening and the subsequent lapping has 
always been a problem, and thread grinding has 
solved it in a very satisfactory fashion. 

Another fairly recent development is the 
extensive use of slideway grinding and surface 
grinding for the finishing of faces which were 
formerly hand scraped. Properly controlled, 
this practice is very satisfactory indeed, but 
great care must be exercised to see that the 
preliminary planing or milling operations are as 
accurate as they were when they were going to 
be hand scraped. A slideway grinder is not a 
metal remover, it is more in the form of a 
mechanical scraper. No job which is being 

ide-ground should be other than very lightly 
clamped to the table, and in most cases the 
weight of the job itself is sufficient to hold it 
in position while the surface grinding operation 
is in progress. By this means distortion is 
prevented. 

Gear grinders should be installed for dealing 
with all gears which run at a high speed, and 
where noise is objectionable or where the 
practice is to case-harden gears. The spline 
grinder is also a very useful machine for sizing 
hardened splines and reducing assembly times. 
Gear cutting, of course, is quite a wide subject 
on its own, and according to the size and type 
of job to be tackled, gear planers, gear shapers, 
or gear hobbers may be employed. 

The broaching machine with its latest form of 
hydraulic control has solved many problems of 
the production engineer ; its general application 
is widening and there has been a good deal of 
surface broaching carried out in mass-production 
plants in America. The initial cost, of course, 
must be very high, but the economy of the 
process cannot be gainsaid. The broaching 
machine is particularly useful for sizing internal 
bores and splines. 

The use of fine borers and diamond borers is 
coming strongly into favour in automobile 
plants, and while the fine borer will deal with 
any class of material, the diamond borer is 
particularly useful on non-ferrous alloys. The 
object of both these types of machine is to 
secure a high surface finish which does not need 
further treatment. 

Most engineers have heard much about super- 
finishing machines. This again is a develop- 
ment which has been fairly widely practised in 
the United States, and as more is learned of the 
process its wider application can be expected 
in this country, especially in the automobile 
plants. Many people obtain super-finish in a 
different way, principally by the lapping process, 
and there is little doubt that super-finish reduces 
friction of working parts to an astonishing 
degree. 

There has been a good deal of experimental 
and development work done on negative rake 
cutting and perhaps it is too early yet to say 
with any degree of certainty what the future 
holds in this particular sphere. Experiments 
have been carried out which have produced 
astonishing results. On the other hand, there 
are many cases where the results have been dis- 
appointing. It is probable that in course of 
time it will eventually be graded into its correct 
perspective, in similar fashion to the develop- 
ment of tungsten carbide. If negative rake 
cutting becomes a general practice, it will 
provide another very real headache for the 
machine tool makers to step up the power of 
the machines sufficiently to deal with the 
situation. 





There is an interesting development in the. 
sphere of machines for batch production, and 
this particular machine is called the unit head 
machine. It can be made as a one, two, three, 
or four-way machine, and the driving heads can 
be altered over a wide range to suit either 
milling or drilling problems. The virtue of this 
machine is that with the addition of a new 
adaptor head and jig fixture, the machine has a 
pretty wide application. 








A Greenock Harbour Develop- 
ment Scheme 


A REPORT on the development of Greenock 
harbour has been prepared by a special com- 
mittee of the Greenock Harbour Trustees, under 
Mr. Donald Smith, thp general manager and 
engineer. The report has now been submitted 
by the Trustees to the Admiralty and the 
Ministry of War Transport. In order to develop 
the port on lines in accordance with its geo- 
graphical position, both from a trading and a 
national defence point of view, some arrange- 
ment, the report says, will have to be made 
with Glasgow in order to avoid detrimental 
competition for trade and to co-ordinate the 
traffic coming to the Clyde. Greenock, it claims, 
is ideally situated for a great naval and seaplane 
base, and with proper accommodation it should 
also be made the terminal port for the North 
American mail service. It is pointed out that 
the Clyde estuary, with its connecting lochs, 
is capable of accommodating the whole of the 
Home Fleet with its various auxiliaries, while 
reserving ample accommodation for large 
convoys of merchant ships and their escorts. 
A suitable site for a large naval graving dock 
can be found on the south bank of the river in 
close proximity to the deep-water area at the 
Tail o’ the Bank. This proposed dock, it says, 
should be designed to accommodate the most 
modern battleships, aircraft carriers, and 
passenger ships of the “Queen Elizabeth” 
class. There is also sufficient room for the full 
development of dockyard accommodation and 
equipment necessary for fleet repairs, refits, 
and, routine overhauls, as well as for the fitting 
out of new ship construction. The necessary 
skilled labour is available. The proposed naval 
base and dockyard would be in the “ great 
harbour ” area north of the James Watt Dock. 
The position of the port on the southern bank 
of the navigable channel indicates a system of 
piers for the western or commercial section, 
with corresponding railway facilities from the 
landward area, while the “ great harbour ”’ area 
can be best developed by a wet dock system 
built parallel and related to the existing James 
Watt Dock. The contemplated air transport 
flying-boat base would be situated to the west 
of Prince’s Pier, which gives direct access to the 
landing water area. The passenger traffic 
section at Prince’s Pier and Basin No. 1 
assumes the remodelling of the Prince’s Pier 
railway station. Considerable modifications 
would require to be made in the railway and 
road transport services, which were for the most 
part designed half a century ago. 
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Electric Traction on Railways 

Advantages of electric traction, as 
introduced on a number of American railways, 
lie in the ability to concentrate large amounts of 
power in single trains and its capacity to carry 
overloads during acceleration and on long 
ascending gradients. Thé general tendency of 
railway operation has been towards heavier 
trains and higher speeds. Post-war conditions 
are expected to increase this trend, which will 
require more powerful motive power. Several 
cases of electrification have been made to 
eliminate some hazard, relieve burdensome 
working conditions, increase track capacity, or 
to expedite service. The larger cases have shown 
satisfactory profits on their cost and have 


reasons include (1) elimination of steam loco- 
motives in large terminals and long tunnels ; 
(2) increased speed and operating economy on 
heavy gradients; (3) improved time-table 
service on short runs, with many stops, as in 
suburban train service; and (4) operating 
economy in districts where fuel is expensive and 
cheap electric power is available. In recent 
years great improvements have been made in 
the steam locomotive ; but the same is true of 
the electric locomotive, and engines rated at 
7000 H.P. continuously are in daily service. 
Designs have been made for single units of 
7500 H.P. to 10,000 H.P., and overloads of 
80 per cent. above the rating can be carried for 
brief periods, as on heavy gradients, to maintain 
high average speed. The power demand varies 
widely with changes-in gradients and speed, 
and may’ not be so attractive to a power station 
as is a steady load. On the other band, such 
stations are increasing in size, and interconnec- 
tion of their distribution systems is also increas- 
ing, so that variations in the railway load are of 
decreasing importance. Economy in the switch- 
ing or shunting operations of large freight yards 
or marshalling yards may result from the intro- 
duction of electric locomotives, because of their 
increased availability, more favourable torque 
characteristics, and fuel economy. 
Hiccirenics in Sienalll 

Electronic devices have been used in 
connection with automatic train-control and 
cab-signal systems for several years on American 
railways, and a recent report of the Signal 
Section of the Association of American Railways 
refers to the present use of such devices. 
Rectifiers for charging batteries from a distant 
point are now utilising hot cathode mercury 
vapour rectifier tubes in automatic signal opera- 
tions. The efficiency of this type of charger is 
higher than that of a motor generator set, result- 
ing in a reduction of 20 per cent. in power con- 
sumption with a 600-volt charger. As much as 
15 miles of automatic signal batteries may be 
cycle charged in this way. Ina similar manner, 
hot cathode mercury vapour rectifiers are used 
for float-charging interlocking storage batteries 
of 120-150 volts. The apparatus has the advan- 
tages of less space, less cost, and higher effi- 
ciency than other types of equal capacity. 
Where the ballast resistance is low, as in tunnels, 
the current delivered to track circuits may be 
much higher than that which contacts of con- 
ventional relays can interrupt without arcing. 
This difficulty has been overcome by using half- 
wave rectified A.C. track circuits, using thyra- 
tron control, so that the contacts of relays will 
close or open only during half cycles, when no 
voltage is present. In a large classification 
yard—or marshalling yard—the simultaneous 
operation of several car-retarder motors may 
result in high surge currents. To meet this 
condition, a three-phase reetifier using ignitrons 
has replaced the usual motor generator set, 
resulting in reduced power consumption, 
decreased maintenance, and increased power 
factor of load. This apparatus is compact, 
quiet in operation, and completely automatic. 
It has been applied to a yard handling an 
average of 5000 wagons daily. In cab signalling, 
effective service is due largely to electronic 
devices. Furthermore, in coded track circuit 
territory it is important to have the line 
energised at all times. In case of failure of 
energy at a remote location, a dynamotor 
energises the line and the signalman at the other 
end of the line is warned by a carrier current. 








SumpPtiriIeD ScrREw THREAD SystEM.—Active 
investigations are in progress in America, Canada, 
and this country to see whether it may be possible 
to reach agreement on a screw thread system accept- 
able to all three countries. In Great Britain the 
matter is being dealt with by the British Standards 
Institution, and the Screw Threads Committee of 
this Institution has recently issued a questionnaire 
to obtain guidance as to the views of industry on 
the most suitable pitch/diameter series for bolts, 
nuts, studs, and fixing screws. Industrial firms 
willing to assist the British Standards Institution 
by expressing their opinions on the matter are 
invited to apply for a copy of the questionnaire 
to the British Standards Institution, 28, Victoria 





provided a superior quality of service. Other 


Street, London, S8.W.1. 
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conversion into mechanical for driving | and therefore it is strictly correct to mR. 


The Value of Heat with Special 


Reference to the Heat Pump* 
By OSCAR FABER, O.B.E., D.C.L., D.Sc., 
M.I. Mech. E.t 


(Continued from page 340, April 27th) 
Part I: Toe Vatuse or Heat (continued) 


(14) Value of Electricity and High-Tempera- 
ture Heat.—The use of electrivity for heating a 
room, whether by thermal storage or by direct 
radiation, from, say, 30 deg. to 60 deg. Fah. is 
thermodynamically extremely wasteful. Elec- 
trisity is a form of energy which cannot be pro- 
duced from coal without big losses, and which, 
when produced, has a very high thermodynamic 
value which would be wasted by such degrading. 

It may be said in round terms that it requires 
four or five times as much coal to produce a 
unit of electricity as the heat equivalent of 
electricity justifies, and hitherto it has always 
been considered that there was something essen- 
tially wrong and faulty in this conversion which 
perhaps could be remedied with time. The 
author prefers to regard the production of elec- 
tricity as that of something having a far higher 
intrinsic value than the heat required for heat- 
ing rooms from 30 deg. to 60 deg. Fah. 

With electricity we can produce electric light, 
radiation such as wireless and long-distance 
transmission of energy, telegraphy, telephony, 
and electro-medical rays ; and for a great many 
of these purposes its production is cheap, even 
at the expenditure of four times as much coal 
as the direct electrical equivalent of the energy 
represents on the basis of direct conversion 
into heat. 

With electricity we can produce the highest 
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Fic. 2—Properties of a Heat Pump 


temperatures known to science, and the tem- 
perature of the electric arc is limited only by 
the. conduction along the electrodes and by 
radiation. This alone would put it at the top 
of Table I of thermodynamic values, but by 
supplying electricity. to an efficient motor the 
whole of the energy can be converted into 
mechanical energy (excepting only the small 
losses which occur in the motor, and in large 
motors an efficiency of about 95 per cent. is 
attainable). 

If it is merely desired to raise the temperature 
of a room from 30 deg. to 60 deg. Fah., then 
Fig..1 (ante) shows that the thermodynamic value 
between these limits is 0-0575, and if the elec- 
tricity were applied to a heat pump instead of 
to an electric radiator we can theroetically get 
from it an advantage of 1/0-0575=17-4. 

Allowing for inefficiency of apparatus and the 
temperature head required to make the trans- 
mission a practical one, an actual advantage of 
between 5 and 10 can still be achieved. There- 
fore, even if the production of electricity from 
coal is, from a coal conservation point of view, 
only 25 per cent. efficient, if we put the elec- 
tricity so produced into a heat pump giving an 
advantage of 10, we get 2} times as much heat 
from it as if we burnt the coal direct in the room 
with 100 per cent. efficient apparatus. 

The same considerations apply more or less 
to any source of high-temperature heat which is 
wasted by degrading it into low-temperature 
heat and converting Carnots into basic units. 
In the case of electricity the efficiency of its 





*Institution of Mechanical Engineers, April 20th, 
945. Abstract. 


tions in the United States working entirely on 


heat pumps or anything else, is limited only 
by the efficiency of the electric motor, which is 
high. In the case of high-temperature forms of 
heat we are limited by the efficiency of the 
appropriate heat engine, and this, as we have 
seen, is, in turn, limited in all the machines that 
we know by metullurgical and other considera- 
tions. 

It is therefore clear that one of the most 
urgent lines of scientific research in the interests 
of coal conservation is to find alloys or materials 
suitable for making engines which will with- 
stand much higher temperatures than those at 
present no ly employed, while retaining the 
properties which are necessary for such engines, 
such as strength and rigidity. 

What has been said about the high thermo- 
dynamic value of electricity applies equally to 
any form of power which ady exists as 
mechanical energy and for which the value is 
obviously unity. 

At the risk of repetition, but knowing how 
many people think it is a scientific fallacy that 
you can get more heat out of electricity than its 
equivalent, it should be explained once more 
that if a heat pump gives an advantage of 4, 
one-quarter of the heat supplied is the heat 
equivalent of the electricity and the other three- 
quarters represent heat taken from a low- 
temperature source, such as low-temperature 


Raveniignre Efficiency” T,— T; 

For these reasons the author fvels that the 
Carnot cycle remains the most convonient 
standard of reference when heat pumps ar 
under discussion. 





Part II 


(22) Practical Notes on Heat Pumps.—T hic hogt 
pump is @ machine which receives & number of 
Carnots as mechanical energy and adds 
balance of basic units at the lower temperature, 
delivering the sum of the two in heat units at 
the higher temperature, taking the appropriate 
number of Carnots from some source of mecha. 
nical energy and the basic heat units from 
lower-temperature heat source of no value in 
the ordinary commercial sense. We will now 
consider how far practical machines come up to 
this performance. 

For exactly the same reasons that the Carnot 
cycle is seldom used in practical heat engines 
(namely, the great bulk and mechanical losses 
for @ given horsepower), the Carnot cycle ig 
seldom used in any practical heat pump. 

As a rule, the heat pump is a@ special case of 
a refrigerating machine, in which, instead of 
being interested.in a low temperature in the 
circulating water round the evaporator coils, 





Taste Il.—Data for Ammonia 8in. by 8in. Monobloc Compressor. ; 
Evaporator temperature 35 deg. Fah. 





























1 2 3 4 5 6 7 
Condenser | Evaporator Heat Heat 
temperature, rating, oa equivalent | Condenser, Advantage 
deg. Fah. B.Th.U. L.H.P. B.H.P. of I.H.P., of B.H.P., B.Th.U. (col. 7)/ 
per hour. B.Th.U, B.Th.U. per hour. (col. 6) 
per hour. per hour. 
45 1,380,000 10-93 22 27,800 56,000 1,407,000 25-10 
55 1,310,000 21-88 33 55,700 84,000 1,366,000 16-25 
65 1,242,000 32-5 40-6 82,700 103,500 1,325,000 12-80 
75 1,180,000 43-05 53-1 109,500 135,000 1,290,000 9-55 
85 1,112,000 53-3 65-3 135,700 166,000 1,248,000 7-51 
95 1,050,000 62-9 76-6 160,000 94,000 1,210,000 6-24 
105 990,000 72-5 86-9 184,500 21,000 1,174,000 5-32 
115 930,000 81-5 96-7 207,300 246,000 1,137,000 4-60 
125 875,000 90-1 105 229,000 266,000 1,102,000 4°13 
145 760,000 106-0 121 270,000 308,000 1,030,000 3-35 
165 660,000 119-0 134 303,000 0,000 963,000 2-82 
185 570,000 128-6 144 327,000 365,000 897,000 2-45 














water or other material which is reduced to a 
still lower temperature. 
This is not a scientific toy, but has already 
been used on @ very large scale. A great portion 
of the town of Ziirich is already heated in this 
way by water power taking heat from the River 
Limmat. There are also many smaller installa- 


this principle. 

(21) Carnot versus Rankine Cycle.—In the 
theoretical treatment of heat pumps, the author 
has used the Carriot cycle and efficiencies based 
thereon as a standard of comparison in prefer- 
ence to the Rankine. This is, at first sight, at 
variance with the established practice of 
designers of steam engines, turbines, &c., and 
perhaps needs some defence. 

There is no question that when dealing with 
steam engines, the Rankine cycle is the more 
useful standard, but the author maintains that 
this is not the case with heat pumps, in which 
media other than steam are usually employed. 
Curves of Rankine efficiency based on steam, 
plotted against temperature, have marked dis- 
continuities, and therefore would be most 
inconvenient as a standard of comparison when 
other media are used. Nor is this difficulty 
overcome by using a kind of Rankine efficiency 
depending on the properties of one of these 
other media, because this also would have dis- 
continuities, and would not serve as a standard 
when the performance of various refrigerating 
plants using different media is to be compared. 
For such a purpose, a standard free from dis- 
continuities, and easy to calculate, is desirable, 
and the Carnot formula 


(T,—T,)/ T; 


supplies this in a most convenient form. 





+ Consulting engineer. 


we are more interested in the higher tempera- 
ture circulating water round the condenser coils. 

The medium circulating in the evaporator is, 
in the case of the heat pump, water from a river 
or a well, or even atmospheric air, or any other 
source where the temperature can be lowered, 
and so deliver up heat to the coil. 

For the same reasons as make ammonia, 
Freon 12, and similar liquids specially useful 
in refrigerating machines working at tempera- 
tures between 30 deg. and 100 deg. Fah., heat 
pumps utilise these media with great advantage 
between these temperatures. 

(24) Ammonia Compressor as a Heat Pump.— 
From some figures obtained through the 
courtesy of J. and E. Hall, Ltd., of Dartford, 
the author has computed some performance 
figures of an 8in. by 8in. monobloc compressor 
working on ammonia, and from these figures 
compiled Tables II to IV. 

Table II shows the practical performance of 
this machine when evaporating at 35 deg. Fah. 
and condensing at any temperature between 
this and 185 deg. Fah. Between these limits 
the heat taken up by the evaporator varies 
from 1,380,000 B.Th.U. to 570,000 B.Th.U. per 
hour, while the heat given up to the condenser 
varies between 1,407,000 B.Th.U. and 897,000 
B.Th.U. per hour, the indicated horsepower 
varying from about 11 to about 129 and the 
brake horsepower from 22 to 144. 
Examination of Table II shows that the heat 
equivalent of the indicated horsepower added 
to the heat absorbed in the evaporator is equal 
to the heat delivered to the condenser. For 
the purposes of calculating the actual advantage 
the mechaniéal losses must, however, be taken 
into account, and the practical advantage is 
therefore the heat delivered to the condenser 





Furthermore, the Carnot cycle is reversible, 


divided by the heat equivalent of the brake 
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horsepower given to the shaft. It will be seen 
that this varies from 25-1 with a 10 deg. differ- 
ence of temperature to 2:45 with a tempera- 
ture rise of 150 deg. 

Table IIL shows the same figures reduced to 
give a constant 1,000,000 B.Th.U. from the 
condenser, which for some purposes is more 
convenient, though the table then no longer 
applies to one particular machine, and different 
machines would need to be selected for the 
duties at either end. The last two columns in 
this table make allowance for the electric loss 
if the compressor is driven by an electric motor 


for that duty, in which the mechanical loss 
would be very much smaller. 

It is also probable that if higher temperatures 
were going to be used, such as 180 deg. Fah. or 
thereabouts, a two-stage compressor would be 
used instead of the maghine to which this curve 
more appropriately applies. 

Nevertheless, the curves are of interest as 
showing that between 35 deg. Fah. (the evapo- 
rator temperature) and 70 deg. Fah., the theo- 
retical and actual indicated horsepower follow 
one another very closely. As the temperature 





range increases the ammonia cycle departs more 


Taste I1l.—Data from Table II Adjusted to Give a Constant 1,000,000 B.Th.U. per Hour from the Condenser. 
Evaporator temperature 35 deg. Fah. 








Condenser Evaporator Advantage, 
temperature, | rating, B.Th.U. 1.H.P B.H.P. Advantage. | Electric H.P.* | allowing for 
dey. Fah. per hour. motor loss.* 
45 980,000 7-8 15-65 25-10 17-4 22-6 
55 960,000 16-1 24-2 16-25 26-9 14-6 
65 938,000 24-6 30-6 12-80 34-0 116 
15 916,000 33-5 41-1 9-55 45-7 8°6 
85 892,000 42-8 52-5 7-61 58-4 6-76 
95 868,000 52-1 63-5 6-24 70:6 5-61 
105 845,000 61-8 74-1 §+32 82-5 4-78 
115 820,000 71-9 85-2 4-60 94°8 4-14 
125 796,000 82 95-3 4-13 106 3-72 
145 738,000 103 117-5 3-35 130 8-01 
165 685,000 124 139-5 2-82 155 2-54 
185 635,000 143 160-1 2°45 178 2-20 























* The efficiency of the motor has been taken at 90 per cent. 


with an efficiency of 0-9. This has the effect 
of reducing the advantage by this figure, which 
for some purposes is the practical-criterion if 
comparison is being made between the heat 
delivered by the heat pump and the heat which 
could be obtained from the same quantity of 
electricity applied direct by radiators, immer- 
sion heaters, electric thermal storage, &c. 

It should, however, be explained at this 
stage that it is not necessary in a heat pump to 
incur this loss in the motor, as this can be 
delivered as heat to the system if the motor is 
cooled by the medium, and so delivers its heat 
thereto. 

Table IV shows the comparison between the 
theoretical advantage based on the Carnot 
cycle and the actual practical advantage in the 
machine previously referred to. It will be seen 
from this that the theoretical advantage may 
be 1-75 times the actual with 150 deg. Fah. 
temperature rise; but that the two approach 
one another towards the lower temperatures, 
down to 30 deg. rise, when the ratio is 1-37; 
and at figures below this the ratio increases 
again. This, however, is due to the preponder- 
anoe of mechanical losses at the bottom of the 
scale, which only applies when this machine is 
used for this particular range, and in practice 
if it were desired to work to these small tem- 
perature differences a different and more 
efficient machine would probably be used. 

Nevertheless, it is clear from this that the 
practical advantage can, within the limits 
shown, always reach half the theoretical and 
rise to about three-quarters of it when the 
temperature range is about. 30 deg. 

Fig. 2 shows the properties of a heat pump 
based on the 8in. by 8in. monobloc machine 
using ammonia to give 1,000,000 B.Th.U. per 
hour in the condenser with evaporator tem- 
perature at 35 deg. Fah. The figures are 
derived from Tables II, IfI, and IV. Curve 
A gives the theoretical horsepower based on 
Carnot cycle efficiency, while curves B and C 
give the actual indicated horsepower and brake 
horsepower of the machine above mentioned. 

Curve D shows the theoretical quantity of 
heat taken from the evaporator, %.e., from the 
low-temperature source of heat, while curve E 
shows the actual heat from the evaporator in 
the practical ammonia machine. Curve F shows 
the theoretical advantage, and curve G the 
actual advantage in the ammonia machine. 

It is obvious that the brake horsepower curve 
which indicates a no-load loss of about 8 H.P. 
only applies to a particular machine intended 
to work over a much wider range of tempera- 
ture, and that if it were intended to work from 
35 deg. to a temperature not greatly removed 
from it, i.e., near the bottom of the scale, this 
particular machine would not in practice be 


and more from the theoretical efficiency or 
advantage. 

Research carried out in the last few years has 
resulted in the efficiency of large rotary turbines 
and compressors being greatly increased, and 
it now reaches figures of about 87 per cent. 
With such machines the actual advantage can 
approach the theoretical value more closely, 
but the properties of the media still prevent a 
close approximation when the higher tempera- 
tures aré in question, for the same reason as 
the Rankine efficiency falls short of the Carnot 
efficiency at higher temperatures. 

(26) In the treatment of heat pumps given 
in the foregoing, as, for example, in Tables ITI, 
and IV, it has been tacitly assumed that the 
power would be supplied electrically and the 
“‘ advantage ” in those tables is the comparison 
between the amount of heat delivered by the 
heat pump from its condenser taking heat from 
a river or other source, as compared with the 
amount of heat which the same quantity of 
electricity would produce direct by radiators, 
immersion heaters, &c. This is a proper and 
correct comparison for such installations where 
convenience, cleanliness, and perhaps the inter- 
mittent character of the load justify the use of 
electricity as a source of heat, and there will be 
many such cases. 

Nevertheless, for a large industrial applica- 
tion, such as the heating of a large factory, the 
cost of electricity may be prohibitive, even with 
the advantages which are obtainable from the 
heat pump, and it behoves us to consider what 
advantages are obtainable in such cases if we 
derive our heat from coal, both for the purposes 
of the heat pump and for the alternative method 
of heating with coal through boilers direct. 

If we assume that the efficiency of electric 
generation and transmission is approximately 
20 per cent., then from a coal conservation point 
of view the “advantage” given in Tables III 
and IV has to be divided by approximately 4. 

This can easily be seen from the following 
considerations. The generation of electricity av 
20 per cent. efficiency requires 5 tons of coal 
to produce the heat contained in 1 ton of coal. 
In boilers having an efficiency of, say, 80 per 
cent., it requires 1-25 tons of coal to produce 
the heat contained m 1 ton of coal. Therefore 
it requires 5/1-25=4 times as much coal burnt 
in a generating station to produce heat in a 
factory as it does if the heat is produced in the 
factory in boilers, assuming the efficiencies 
previously referred to. 

It is clear from the above that from a coal 
conservation point of view there would be no 
advantage in using a heat pump electrically 
driven to produce heat in @ large industrial 
application where the burning of coal is not 
objectionable, unless the “ advantage” shown 





used, but another machine, specially designed 


in Table TIT exceeds 4, and it will be seen that 


such cases are limited to those where the tem- 
perature rise required of the heat pump is some- 
thing less than 80 deg. Fah. (i.e., 115-35 deg.) 
between the evaporator temperature and the 
condenser temperature. In practice, this 
probably means a useful range of 50 deg. to 
100 deg.=50 deg. Fah., allowing for the neces- 
sary drop in the heat exchangers contained in 
the evaporator and the condenser. 

There are instances where it has already been 
decided that electricity is to be used because 
of its other advantages, and this example is 
not meant to imply that there is no case for a 
heat pump electrically driven. Where elec- 
tricity from water power is available, it will 
obviously produce far more heat from a heat 
pump than when the electricity is used direct, 
as has already been shown in Tables III and IV. 


TaBLeE IV.—Comparison of Theoretical Advantage to 
Actual Ad with A ia Sin. by 8in. Com- 
pressor. 

(Absorbing about 63 B.H.P. with 40 deg. Fah. tempera- 

ture range.) 


Evaporator temperature 35 deg. Fah. 














Con- Theoretical. 
denser Actual 
tempera-| T,—T,, a Advan- | advan- | Ratio. 
ture, jdeg. Fah.jdeg. Fah.| taye. tage.* 
dey. Fah. absolute 
45 10 506 50-6 25-10 | .2-01 
55 20 516 25-8 16+25-} 1-59 
65 30 526 17-6 12-80 | 1-37 
76 40 536 13-4 9-55 | 1-40 
85 50 546 10-9 7-51 1-45 
95 60 556 9-25 6-24 | 1-49 
105 70 » 566 8-09 5-32 | 1-53 
116 80 576 7-20 4-60 | 1-56 
125 90 586 6-51 4-13 | 1-58 
145 110 606 5-51 3-35 | 1-64 
165 130 626 4-81 2-82 | 1-70 
185 150 646 4-31 2-45 | 1-75 




















* Not allowing for electric motor losses. 


Consider now the industrial case where coal 
is to be used, and where the desired comparison 
is between the amount of coal required to pro- 
duce water at 100 deg. Fah. for some industrial 
purpose from a water source at 50 deg. Fah. (or 
it might be for heating the water in a swimmi 
bath), and a hot water heating system where the 
factory is to be heated with coal. 

Either case might be met by direct heating 
of the water in coal-fired boilers, or, alterna- 
tively, by using the coal to raise steam for 
driving a turbine coupled to a heat pump. The 
heat pump would take water from a river or 
other source, at, say, 50 deg. Fah. ‘In Fig. 3 
1 is a boiler feeding a steam engine 2 (shown as 
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a turbine), which is coupled to a heat pump com- 
pressor ; 3 is the exhaust from 2, which passes 
through a condenser 7, and is returned to the 
hotwell 8. 

The turbine condenser 7 is cooled by river 
water from a river at 50 deg. Fah., and the 
condensate leaves the condenser at a tempera- 
ture of about 67 deg., whence it passes into the 
condenser 4 of the heat pump, and is delivered 
at a temperature of 100 deg. Fah. The evapo- 
rator 5 accepts water from the river at 50 deg. 
Fah., and cools it down to some lower tempera- 
ture, such as 35 deg., and returns it to the river. 
The compressor 3 raises the refrigerant from 
35 deg. Fah. to a pressure corresponding to a 
condensing temperature of 105 deg., so as to 
be able to heat the water in the condenser 4 to 
an outlet temperature of 100 deg. Fah. 

Case 1.—Using coal to heat the water direct 





without the heat pump. 
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1000 Ib. of coal burnt in a boiler of 80 per 
cent. efficiency will give 
1000 x 12,500 x 0-8=10,000,000 B.Th.U. 
per hour, 
assuming a calorific value of the coal of 12,500 
B.Th.U. per Ib. 
Case 2.—Burning the same quantity of coal 
in a boiler driving an engine to operate a heat 
pump under the conditions given in Fig. 3 and 
as previously described. 
1000 Ib. of coal will produce 7770 lb. of steam, 
allowing for the hotwell temperature of 100 deg. 
Fah. This is arrived at by dividing 10,000,000 
by (1355—68)=7770, which produces steam at 
665 deg. Fah., 200lb. per square inch, and 
285 deg. Fah. superheat. 
If this steam is used in a turbine rejecting at 
100 deg. Fah., the adiabatic heat drop is 
1355 —950=405 B.Th.U. pec lb. 
Taking the actual heat drop as 80 per cent. of 
the above, gives 324 B.Th.U. per lb., with an 
engine efficiency of 324/(1355—68)=25-2 per 
cent. 
This would give 
7770 X 324 
— 3544 = 980 H.P. 


The heat used by the engine is 324 B.Th.U. 
plus 10 per cent. for friction, radiation, &c. 
(=32 B.Th.U.), total 356 B.Th.U. per lb. of 
steam. Deducting this from 1287 gives 931, 
representing the heat from the condenser per lb. 
of steam. Multiplying by 7770lb. of steam 
gives the heat from the condenser as 7,230,000 
B.Th.U. per hour. : 

The heat produced from the 980 H.P. in the 
heat pump can be obtained from Table II, 
which shows that between temperatures of 
35 deg. and 105 deg. Fah., 86-9 B.H.P. produce 
1-17 million B.Th.U. in the condenser, from 
which it is easy to calculate that 980 H.P. 
would produce 13-2 million B.Th.U. 

Hence the total heat available for heating the 
water is 7-23 million B.Th.U. from the con- 
denser plus 13-2 million B.Th.U. from the heat 
pump, which gives a total of 20-43 million 
B.Th.U. This, compared with the 10 million 
B.Th.U. obtained by heating through boilers 
direct, gives an “advantage” of just over 2. | 

Fig. 4 shows a slightly different arrangement, 
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in which the application is considered to be a 
panel heating system requiring 130 deg. Fah. 
in the flow and 100 deg. Fah. in the return pipes 
from that system. In this case the return water 
at 100 deg. is taken to the heat pump con- 
denser first and thence to the turbine condenser, 
where the steam is condensed at a temperature 
of 150 deg. Fah. 

Without going through all the figures in 
detail, it may be said that they come out as 
follows. The power produced from 1000 lb. 
of coal is reduced to 840 H.P. because of the 
lower vacuum in the condenser. The heat 
recovered from the engine condenser is increased 
to 7-67 million B.Th.U., while the heat obtained 
from the heat pump is reduced to 8-83 million 
B.Th.U., giving a total of 16-5 million B.Th.U., 
or an advantage of 1-65, as compared with 
the direct heating alternative. This reduced 
advantage is, of course, primarily due to the 
fact that we are raising water to a higher tem- 
perature. 

In many 


industrial applications, as in 


factories, there is frequently an effluent from 
which the heat pump could take its evaporator 
water at a much higher temperature than 
50 deg. Fah. In such cases the advantage would 
be correspondingly enhanced or, alternatively, 
the temperature of the water produced by the 


combined system could be correspondingly 
increased without any loss of advantage. 

It should also be observed that in the two 
examples given, the steam is assumed to be 
generated at an extremely moderate pressure of 
200 lb. per square inch. If we consider an 
up-to-date installation with a higher boiler 
pressure, such as 600 lb. per square inch, super- 
heated to 900 deg. Fah., then within the same 
temperature limits for water raising, the corre- 
sponding advantages work out to 2-28 for 
Fig. 3 and 1-82 for Fig. 4. 

(27) Actual Heat Pump Installations.—The 
case of heating water for a swimming bath has 
already been mentioned, and already proved 
practical, but for the heating of the air or the 
fabric of a building higher temperatures are 
usually required. ‘Temperatures of the order 
of 115 deg. Fah. are common in @ panel heating 
system, as will be seen from Table IV, the actual 
advantage reaches the substantial figure of 4-6. 
Where buildings have to be heated by means of 
radiators with water at higher temperatures, 
the advantage falls off, and Table IV may be 
used, for illustrating the point that the lower 
the temperature which can be used, the more 
economic is the use of the heat pump. 
It is clear that whatever may be the advan- 
tages of utilising a heat pump when the source 
of energy has to be electricity produced by the 
burning of coal, with its inherent losses, the 
advantages are even greater when power is 
available in the form of water in countries like 
Switzerland, New Zealand, Canada, &c., but 
fuel is expensive and mostly imported. We 
should therefore expect to see the heat pump 
used in such places first, and in this we are not 
disappointed. 
{The paper here describes installations at 
Ziirich in Switzerland and some American 
examples. ] ; 
(29) Other Types of Heat Pumps.—Two inter- 
esting examples of heat pump installations are 
given by Dr. T. F. Wall (1943). Fig. 5 shows 
an application for air conditioning a room. The 
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ice on the turbine blades or in the turbing 

The second application is illustrated in 
Fig. 6, which Dr. Wall says has found extensive 
service in distillation processes, The liquid 
which it is desired to distil—for example, water 
—is converted into steam at atmospheric pres. 
sure by means of a quantity of heat Q,. This 
is adiabatically compressed to 20 lb. per square 
inch, resulting in a@ rise of temperature of 
196 deg. Fah., and in the same heat exchange 


transfer of the quantity of heat Q,=Q, to the 
liquid which it is desired to distil. Tho con. 
densed fluid is then drawn off, its pressure being 
reduced by means of a throttle element. 

Since the process does not give rise to any 
heat drop, a single heat exchange chamber can 
be used. The requisite mechanical work com. 
prises solely losses due to friction, eddicg, 
throttling, and in the heat exchange chamber, 
and the aggregute amount of these losses jg, 
according to Dr. Wall, about one-twelfth of 
the heat Q, which is supplied to generate the 
steam. 
Another heat pump arrangement has been 
suggested by a French engineer, Monsieur Lébre 
(1943), consisting of an engine and a compressor 
coupled together and using air as a working 
fluid in a common cycle, the additional energy 
required being added by a relatively small 
booster compressor driven electrically. In 
practice, the engine and compressor are com. 
bined into one unit of rotary*type and divided 
into expansion and compression zones. 

(30) Conclusion.—Examples of heat pump 
applications could be multiplied. Their use in 
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@ practical sense for warming buildings is 
particularly favourable where a source of water 
is available at not too low a temperature. 


It has been shown in Tables III and IV that 


air in the room at 68 deg. Fah. is drawn out |if it is desired to raise the temperature of 
near the floor, compressed adiabatically, and|room from 35 deg. to,-say, 75 deg. Fah. the 
thus heated to 104 deg. Fah. It is then passed | theoretical advantage is 13-4 and the practical 


chamber it is condensed by means of the 


to the heat exchange chamber, into which 
fresh air at, say, 32 deg. Fah. is drawn, and 
this air is thus heated to 86 deg. Fah., so that 
the compressed air loses 18 deg. Fah. of its 
temperature in the process. This air is then 
expanded in a turbine, mechanically coupled 
to the compressor, so that its temperature falls 
to 14 deg. Fah., when it is discharged to atmo- 
sphere. The turbine drives the compressor, 
so that the requisite mechanical work is only 
the difference between the energy of compres- 
sion and the energy recovered from the expan- 
sion in the turbine. This difference is supplied 
by an electric motor. 

Dr. Wall shows that with the temperatures 
above mentioned the theoretical energy to be 
supplied by the motor is one-tenth of the heat 
equivalent of the heat required to warm the 
room, but in practice 0-3, instead of 0-1, of 
this heat has to be provided, owing to the losses 
in the plant. Even so, a net advantage of 
3-3 remains. 

This application is one of considerable 
interest, as it makes no use of well water or 
river water for supplying the requisite balance 
of heat, nor is any refrigerant required. It 
may be wondered whether there might be 
trouble in expanding the air in the turbine 
down to i4 deg. Fah., and whether there might 


advantage about 9-55. But consideration has 
to be given to the mechanism whereby this 
heat is to be delivered to the room, and this 
necessarily involves a temperature drop. The 
bigger this drop, the smaller and cheaper the 
space heating elements, but the efficiency of 
the heat pump rapidly diminishes. If, for 
example, it is necessary to use piping or radiators 
at a temperature of, say, 165 deg. Fah., then 
the theoretical advantage has dropped to 4-81 
and the practical advantage to 2-82. It should, 
however, not be necessary to raise the water to 
such high temperatures, thus losing so much of 
the advantage, and, in the author’s view, the 
successful development of the heat pump will 
depend a good deal on devising mechanism 
wherein the highest temperature to be obtained 
differs as little as possible from the temperature 
of the room to be served. 

What this study brings into great prominence 
is that the lower the temperature range, the 
higher the advantage of the heat pump, and 
how very wasteful it is, when a temperature rise 
of 30 deg. or 40 deg. Fah. is required, to supply 
mechanism which requires an actual tempera- 
ture rise of many times this figure. When using 
fuels in the ordinary way, this is obscured by 
the tremendous degrading of the heat in the 
fuel, otherwise this point would surely have been 
brought into greater prominence before. 
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The prices quoted herein relate to bulk quantities. 


Joint Iron Council 

As a result of discussions between the 
roducers of foundry pig iron and the Council of 
[ronfoundry Associations, a new body, known as 
the Joint Iron Council, has been formally con- 
stituted in London. The Joint Iron Council has 
two members only. The first is an association repre- 
senting producers of pig iron (other than iron for 
steel-making purposes), and is called the Council of 
Iron Producers. The second is the Council of Iron- 
foundry Associations, which was founded in 1941 
as a confederation of the numerous ironfounders’ 
trade assoeiations throughout the country, The 
Council of Iron Producers is a more recently con- 
stituted organisation, representing all the makers 
of iron used in foundries, including cylinder and 
refined iron. One of the chief objects of the new 
organisation is to ensure that full advantage of the 
technical advances made during the last five years 
is taken all through the industry, which comprises 
some 1800 different establishments widely distri- 
buted throughout the British Isles. During the 
course of the discussions which have led to the forma- 
tion of the Joint Iron Council, it has been made 
quite clear that the organisation has not been set 
up in any irit of antagonism to the British Iron 
and Steel Federation. As is already known, the 
British Iron and Steel Federation has recently 
decided to reorganise on a somewhat similar basis, 
membership being confined to Associations, and it 
is anticipated that there will be close co-operation 
between the two bodies whenever necessary and in 
order to avoid overlapping. It is not proposed 
that there should be any interference with the 
autonomy of the various associations comprising 
the Council of Ironfoundry Associations, and it 
is hoped that the few associations representing iron 
products, which are not at present members of the 
Council of Ironfoundry Associations, will join that 
body at an early date, and also that those com- 
panies which are not members of their appropriate 
association will join, so that the Joint Iron Council 
may become fully representative of the industry. 
The first President of the Joint Iron Council is 
Mr. H. H. Berresford, managing director of the 
Staveley Coal and Iron Company, Ltd., who is the 
present Chairman of the Council of Iron Producers. 
The Vice-President is Mr. FitzHerbert Wright, 
present Chairman of the Council of Ironfoundry 
Associations. The general management and control 
of the Joint Iron Council are vested in a Council of 
twenty representatives, ten of whom have been 
appointed by the Council of Iron Producers and 
ten by the Council of Ironfoundry Associations. In 
addition, provision is made in the constitution for 
a convention to be held at least once a year to which 
every company belonging to the constituent Asso- 
ciations may send representatives. Joint secretaries 
are being appointed, one of whom will be Mr: V. 
Delport, secretary of the Council of Ironfoundry 
Associations, and, pending the opening of new 
offices, any communications for the Joint Iron 
Council should be sent to him at 2, Caxton Street, 

Westminster, London, 8.W.1. 


The Pig Iron Market 


There is not, so far, much indication that 
the pig iron situation in this country is becoming 
easier, Production remains on a level which just 
about covers the existing needs, and any big expan- 
sion of foundry work is rather unlikely until better 
supplies of the necessary grades of iron can be made 
available. Fuel restrictions impose difficulty upon 
increased pig iron production, and the starting up 
of additional furnaces does not seem likely at the 
present time. Supplies of raw materials are fairly 
satisfactory, and there are expectations that 
deliveries of high-grade foreign ores may be increased 
in the near future. Hematite has an active demand, 
and although some increase appears to have been 
made in recent allocations, control is still carefully 
exercised, and substitute irons are employed where 
possible. The demand for high-phosphorus pig 
iron has also become more insistent during the last 
few months, as the activity of the light castings 
foundries has expanded a good deal. The shortage 
of necessary skilled labour in these foundries makes 
further extension of their activity rather unlikely, 
but the present limited output of high-phosphorus 
iron has also to be borne in mind. In the general 
engineering and jobbing foundries, there is not 
more than a moderate rate of employment, and 
there is not so much difficulty in obtaining the 
requisite tonnages of low and medium-phosphorus 
pig irons, although little opportunity is provided 
for stocks to accumulate.’ The textile machinery 
foundries are, in some cases, fairly busy, although 
their change-over to normal operations is a gradual 
process. Deliveries of foundry coke are maintained 
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with fair regularity. Conditions in the market for 
ferro-alloys are moderately good, and there is a 
fair demand for alloys for delivery during the present 
period. Most ferro-alloys are in request, and 
increased business has again been noted in ferro- 
titanium. 


Scotland and the North 


The amount of new business reaching the 
Scottish iron and steel trades during the past 
month or so has not been considerable. Here and 
there some improvement has taken place, but the 
general demand is much less insistent, especially 
now that the output of most war materials has 
passed its peak. Under present trading conditions, 
full production capacity in most departments is 
not called for, and the iron and steel industry is 
waiting for the opportunity to turn more attention 
to civilian business. The demand for iron and steel 
will undoubtedly increase as it becomes possible to 
put reconstruction schemes in hand, and within the 
industry itself a great deal of work will be neces- 
sary in connection with the overhaul and replace- 
ment of plant. With regard to current activity, 
the sheet departments remain the busiest in the 
steelworks. Large tonnages of light gauge sheets 
are being produced, and there are indications that 
a big volume of business will have to be carried over 
to the third period. The position of the re-rolling 
mills has not altered a great deal. Many Govern- 
ment contracts are now being completed, and new 
orders, especially for small bars and sections, are 
rather scarce. Consequently, there is some restric- 
tion of operations in the-re-rolling mills. Business 
in plates is only moderate, as the demand for ship- 
building material is, at present, rather limited. It 
is unlikely that much improvement will take place 
until work on merchant shipbuilding programmes 
increases. The needs of the locomotive and wagon- 
building industries, however, continue to provide 
the plate mills with a fair proportion of orders. 
Producers of heavy steel rails are well employed, 
and the Scottish tube work are also busy on a 
number of contracts. The Lancashire iron and 
steelworks keep up their activity at a moderate 
rate, although new orders in recent weeks have not 
come in freely. The bar mills are less busy than 
they were, and can in many cases promise quicker 
delivery of mild steel bars. The demand for the 
larger-diameter bars of this description is fairly 
good, but the request for the smaller sizes has lately 
deteriorated. A regular business in small black. 
bars for bright drawing continues, but trade in 
special alloy steels is quiet. The demand for semi- 
finished steel products is still evident, the wire 
mills especially taking up considerable quantities 
of rods. Some of the Lancashire plate mills are 
experiencing busier conditions and delivery dates 
in a number of cases have been slightly extended. 
Moderate tonnages of general plates are taken up by 
local engineering concerns, and the demand for 
locomotive, boiler, and frame plates remains quite 
keen. The finished iron industry has a fair amount 
of work in hand, although new business has been 
searcer in the past week or so. 


The North-East Coast and Yorkshire 


The iron and steel industries of the North- | 


East Coast have a fair amount of work in hand, and 
present production is on a moderately good scale, 
although the heavy demand for various war 
materials has declined. Considerable attention is 
being given to the demand for iron and steel pro- 
ducts, which will inevitably arise in the work of 
reconstruction, and export inquiries are becoming 
more frequent. The need for modernisation in the 
steel industry has already been stressed in several 
places, and was recently referred to again by Mr. 
Benjamin Talbot, in his chairman’s address to the 
South Durham Steel and Iron Company, Ltd. Mr. 
Talbot said that, to avoid duplication of plant, 
careful planning within the industry was impera- 
tive, when considering both increases of capacity 
and the development of new products. These 
conditions could be accomplished either by erecting 
and operating the projected new plants on joint 
account by existing companies, or as a measure 
which would ensure greater efficiency, by the 
physical amalgamation of the interested com- 
panies. The adoption of a policy of this nature 
on the North-East Coast, which, under normal 
conditions, was the largest steel-manufacturing 
district in the United Kingdom, would, he thought, 
be in accordance with the mergers and operating 
arrangements which had taken place in recent years 
in other districts. It would enable the North-East 
Coast to act conjointly, and would be in the interests 
of the steel-consuming i ndustries, the export trade, 
and the many thousands of people whose livelihood 
depended directly and indirectly. on the manu- 
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facture of iron and steel and its kindred products. 
The current activity of the steel industry shows 
a@ continuing demand for semis. Sheet bars, 
especially, are in request and good quantities of 
defectives are-being taken up in addition to primes. 
Orders for sheets, both black and galvanised, are 
still coming forward, and most makers are already 
heavily committed for Period III. At the same 
time, a small improvement may be noted in plate 
business. Shipbuilding specifications are still 
scarce, but there is a fairly good call for plates 
from locomotive and wagon builders. Heavy 
structural steel is not in great demand, but mills 
producing rails and colliery equipment are well 
employed. In the Yorkshire steel industry con- 
ditions are moderate. The reduced war demand has 
resulted in a lower rate of activity at the acid 
carbon steel plants. The basic steel plants are 
maintaining fairly good outputs. The sheet mills 
keep up a good state of employment, and section 
ne rod mills are also quite well provided with 
work. 


The Midlands and South Wales 


The position of the Midlands iron and steel 
industries has not shown any material change in 
recent weeks. In some departments there is a good 
volume of work in hand, which provides regular 
employment, but pressure on other departments has 
now relaxed considerably, and new business does 
not appear to be developing rapidly. The iron and 
steel trades realise, however, that the big demand 
for their products which is bound to arise in the 
post-war period, together with the development of 
export business, will increase their activity as soon 
as there is a greater freedom from control. In 
the steelworks at present the re-rolling depart- 
ments still have a fair amount of work on hand, 
although new business is on a smaller scale. They . 
are producing good tonnages of small bars and light 
sections, and require big quantities of semis to 
enable them to maintain their deliveries. The 
sheet mills continue to work at heavy pressure in 
order to keep up with the demand for light-gauge 
sheets. Some improvement has been noticed in 
recent orders for plates, but the plate mills, 
generally, would welcome fuller activity. Heavy 
structural steel is not much in demand, and business 
in special steels also remains restricted. Black and 
cold-rolled strip has, however, lately been a more 
active feature of the market. The finished iron 
industry is steadily employed, makers of best bars 
receiving a fair amount of support, especially from 
wagon builders. The South Wales steel industry 
is experiencing a good deal of activity on account 
of the insistent demand for semi-finished products. 
Soft and other steel billets, sheet, and tinplate 
bars are in request, and are being taken up in large 
quantities. There is, however, little additional 
business reaching the mills producing. heavy plates 
and sections, but.there is a steady call for light 
plates and sections. The activity of the sheet mills 
remains prominent, and it is not easy to place 
contracts except at extended delivery dates. 
Business in the tinplate market continues fairly 
steadily. 


Iron and Steel Scrap 


Business in most sections of the iron and 
steel scrap markets continues to be active. The 
present demand relates chiefly to good-quality heavy 
material, of which supplies are often not too plenti- 
ful. The lighter, inferior grades of iron and steel 
scrap are not at the moment in great demand, and 
transactions in these grades are very moderate. 
Deliveries in those descriptions of iron and steel 
scrap in keen request are being maintained on a 
reasonably good scale, and many users seem to be 
anxious to build up stocks. The strongest demand 
on the markets is for heavy mild steel scrap, and 
most users are ready to acquire increasing quan- 
tities of this grade. Present supplies, however, are, 
in most districts, not more than sufficient to meet 
current needs. Business in mild steel turnings 
remains moderately good, an increasing call being 
made by steelworks for heavy and chipped varieties. 
Good quantities of bundled steel scrap and hydrau- 
lically compressed steel shearings are sought after, 
and merchants have little difficulty in disposing of 
all available supplies. Transactions in short heavy 
steel scrap for electric furnace and cupola uses are 
satisfactory. The basic steel furnaces make a 
fairly heavy demand on supplies of mixed wrought 
iron and steel scrap. Good-quality heavy scrap of 
this nature passes quickly into consumption, 
though there is little business in light material. 
The present production of compressed basic bundles 
is easily absorbed by the prevailing demand. There 
has recently been a little improvement in the supply 
position of cast iron scrap. 
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Rail and Road 


AmeERiIcAN Ratiway EQuvuiPMent.—Statistics 
issued by the Association of American Railroads 
show that on February Ist Class I railways in the 
U.S.A. had 451 locomotives on order. They 
include 80 steam, 2 electric, and 369 oil-electric 
locomotives, compared with 303 steam, 2 electric, 
and 558 oil-electrics on order a year ago; 4468 
freight wagons were put into service in January, 
compared with 2856 in the same month last year. 
Those installed in the past month included 1829 
hopper, 411 gondola, 5 flat, 130 stock, 25 refrigerator, 
105 automobile box, 1963 plain box freight wagons. 


FUTURE OF THE LOCOMOTIVE INDUSTRY.—Speak- 
ing at the recent annual meeting of the Vulcan 
Foundry, Ltd., the chairman, Mr. W. W. Parish, 
said that the locomotive industry of this country 
would be called upon to play a very important part 
in the rehabilitation of the world, not only in those 
countries which had felt the destructive power of 
war, but in many countries where the reflex of war 
had made it impossible to maintain normal ordinary 
purchases of new additional locomotives, quite 
apart from requirements due to wear and tear 
which called for replacement—a demand which 
‘would be insistent. Common sense in outlook and 
willingness to assist by close co-operation between 
manufacturer and railway were essential if the 
locomotive requirements of the world were to be 
effectively fulfilled. 


Air and Water 


Unirep Maritime AutHoRITY.—The Ministry of 
War Transport has announced that in accordance 
with the procedure laid down in the agreement on 
principles, having reference to the continuance of 
co-ordinated control of merchant shipping, signed 
in London on August 5th, 1944, the Provisional 
Government of the French Republic has been 
invited, upon recommendation by the Executive 
Board, and with concurrence of the contracting 
Governments, to nominate a representative on 
the board. 


Miscellanea 


NicKEL OutPutT.—The annual report of the Inter- 
national Nickel Company of Canada, Ltd., dis- 
closes that during 1944 the company produced 
284,701,556 lb. of nickel in all forms from all 
sources, as compared with 296,438,177 Ib. in 1943. 
The decrease from 1943 was due entirely to lack of 
man power in Canada, which amounted at times 
to approximately 2000 men, or about 13 per cent. 
of the requisite force. 


“Hints to Busrvess MEN.”—Seven more 
booklets in the ‘“‘ Hints to Business Men’ series 
have been issued by the Department of Overseas 
Trade. They cover the Belgian Congo, Cuba, the 
Dominican Republic and Haiti, Eire, Egypt, 
Mozambique and Angola, Portugal, Madeira and 
the Azores, and Turkey. The principal imports 
and exports of the different countries are tabled, 
and outline accounts are given of the general 
economic factors and trade situations as they are at 
present. Notes are also included on Customs duties, 
terms of payment, debt collection, and suggestions 
about the advertising and sales organisation appro- 
priate to the various markets. The booklets are 
obtainable fronr the Department of Overseas Trade, 
Millbank, London, S.W.1. 


THE B.E.A.M.A. ANNUAL MEEeTING.—The annual 
general meeting of the British Electrical and Allied 
Manufacturers’ Association took place on Thurs- 
day, April 19th, under the chairmanship of Sir 
Harry Railing, Chairman of the Council. The 
annual report—referred to in our issue of April 
20th—and the accounts were adopted unanimously. 
With regard to the problem of rehousing, Sir Harry 
said that the Association had been in touch with the 
Ministry of Works, and the interested members had 
made arrangements collectively to supply the elec- 
trical equipment for the immediate housing problem. 
Another problem which he said would be the con- 
cern of all members in the near future was the 
method of the disposal of the vast stocks of elec- 
trical equipment which the Services and other 


Departments of the Government has accumulated. | announces that for health reasons Mr. E. J. Warren 
Negotiations were well advanced with the Depart-| has retired from the position of general manager 
ments concerned for the disposal of electrical|in India, and Mr, C. E. Cutting has retired from 
equipment (the Ministry of Supply and the Board | the management of the Madras branch. Mr. A. J. 
of Trade), whereby a scheme would be put into| Emery 


operation which, it was hoped and believed would,|T. G. May has been appointed manager of the 
result in the equipment being released for com-| Bombay branch, and Mr. J. Meek manager of the 


Memoranda 


as possible the normal working of the industry and 
would avoid the disastrous consequences of the 
methods of disposal adopted after the 1914-18 war. 
At the subsequent meeting of the Council the 
following firms were co-opted members of the 
Council :—Allen West and Co., Ltd.; Crompton 
Parkinson, Ltd.; Lancashire Dynamo and Crypto, 
Ltd.; Quasi Are Company, Ltd.; and A. Reyrolle 
and Co., Ltd. Mr. E. C. Holroyde, the joint manag- 
ing director of Crompton Parkinson, Ltd., and Sir 
Harry Railing, chairman and joint managing director 
of the General Electric Company, Ltd., were unanim- 
ously elected Chairman and Vice-Chairman respec- 
tively for the next session. Mr. E. C. Holroyde, the 
new Chairman, has been a member of the Council 
since 1934. 


ALUMINIUM AND MaGnestum.—It has been 
decided that it is now possible to permit trading in 
fabricated light alloy materials—aluminium and 
magnesium—by firms other than those licensed as 
fabricators under the Light Metals and Alloys 
Fabrication (No. 1) Order, 1941. The Light Metals 
Control will in future permit the supply of fabri- 
cated light alloy materials through merchants or 
agents, and will release metal in reasonable quan- 
tities for the establishment of merchants’ stocks, 
provided this can be done without interfering with 
military and other Government requirements. 
Traders’ orders (in duplicate) should be placed 
direct with normal suppliers and should state the 
contract number where the material is for supply 
against a Service contract; the end use, if the 
material is to be supplied for civilian manufacture ; 
and whether required for stock and resale. The 
fabricator supplying the material will be responsible 
for taking the necessary steps to obtain the approval 
of the Control, and release will be facilitated if the 
foregoing information is provided on the ordec. 

a 


Personal and Business 


Mr. J. H. MAHLeR has been appointed a director 
of Alfred Herbert, Ltd. 
Mr. JAMES PaTTON has been appointed a director 
of Smith’s Dock Company, Ltd. 
AEREX, Ltd., has taken over the business of Aerex 
Fans (Branch of Colliery Engineering, Ltd.). 
Mr. GeorcE M. CarTErR is retiring from his 
position of Director of Emergency Works and 
Recovery, Ministry of Works. 
BRIGHTSIDE FOUNDRY AND ENGINEERING Com- 
PANY, Ltd., has moved its Glasgow offices to 113, 
St. Vincent Street, Glasgow, C.2 (telephone, 
City 6149-50). 

J. BRocKHOUSE AND Co., Ltd., have opened a 
sales office at Eagle House, 30, Cross Street, Man- 
chester, 2 (telephone, Blackfriars 2123-4;  tele- 
grams, Brockhouse, Manchester). 

Mr. H. J. THompson has been appointed chair- 
man and managing director, and Mr. J. W. Meredith 
has been appointed assistant managing director, of 
Thompson Brothers (Bilston), Ltd. 

Mr. MatTHEW SEAMAN has resigned his appoint- 
ment as general works superintendent of the iron- 
works branch of Newton, Chambers and Co., Ltd., 
to become general manager of P. R. Jackson and 
Co., Ltd., Manchester. 

Str GEorGE NELson, President of the Federation 
of British Industries and chairman and managing 
director of the English Electric Company, Ltd., and 
Mr. D. B. Williamson, B.Sc., A.M.I.E.E., have been 
elected to the Council of the Town and Country 
Planning Association. 

Snort BrotHers (ROCHESTER AND BEDFORD), 
Ltd., announce that Mr. J. Lankester Parker, 
director and chief test pilot, has resigned his 


Mr. Geoffrey 


Tue GENERAL Exectric Company (Inp1A), Ltd., 


has been appointed general manager, Mr. 


Monday, 


— 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their invertion 
the necessary information should reach this office on, = 
the meetings. In all cases the TIME and PLACE a: which 
the meeting is to be held should be clearly stated, 

Illuminating Engineering Society 
Tuesday, May 15th.—Inst. of Mechanical Enginvers 
Storey’s Gate, S.W.1. Annual general meeting, 
‘Daylight and its Penetration into the Sea,” Dr. 
W. R. G. Atkins. 5 p.m. : 
Institute of British Foundrymen 
Saturday, May 5th.—Lancs Brancu: Engineers’ Club 
Albert Square, Manchester. “‘ High-Tensilo Steel 
for Castings,’’ C. C. Hodgson and H. O. Waring. 
3 p.m. 
Institute of Economic Engineering 
Sunday, May 13th.—Waldorf Hotel, London, W.C.2. 
** Budgetary Control,” A. H. Huckle. 2.30 p.m. 
Institute of Physics 
Saturday, May 12th.—S. Waves Branca: University 
College, Cathays Park, Cardiff. ‘* The Use of Infra. 


Red Radiation in Medicine,” W. V. Mayneord. 
2.30 p.m. 
Institution of Chemical Engineers 
Tuesday, May 8th.—Geological Society, Burlington 


House, Piccadilly, W.1. ‘‘ The Use of Suspensions 
as Heavy Liquids,” L. W. Needham and 8, Lynch. 
2.30 p.m. ‘ 


Institution of Civil Engineers 

Saturday, May 5th.—Yorxs Assoc.: Great Northern 
Hotel, Leeds. ‘‘ Research on the Behaviour of 
Pneumatic-Tyred Wheels,” T. C. D. Manby; and 
“Surface Water Drainage of Roads,” W. Eastwood. 
* 2.30 p.m. 
Tuesday, Ma 


8th.—Great George Street, S.W.1. 
‘“Economics of Multi-Storey Buildings,’ A. 8, 
Grunspan. 5.30 p.m. 
Institution of Electrical Engineers 
To-day, May 4th.—MEaAsUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘* Meter and 
Instrument Jewels and Pivots,"’ G. F. Shotter. 


5.30 p.m. 

Monday, May 7th.—Miptanp CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. Presidential Address, Sir Harry Railing. 6 p.m. 
Wednesday, May 9th.—TRANSMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“ Localisa- 
tion of Faults in Low-Voltage Cables, with Special 
Reference to Factory Technique,” J. H. Savage. 


5 p.m. 

Monday, May 14th.—Lonpvon Stupents: Savoy Place, 
Victoria Embankment, W.C.2. ‘‘ A.C. Generator 
Protection,” D. 8S. Daoud. 7 p.m. 

Tuesday, May 15th—Rapio Secrion: Savoy Place, 
Vietoria Embankment, W.C.2. Discussion on 
‘“The Characteristics of Luminescent Materials for 
Cathode Ray Tubes,” C. G. A. Hill. 5.30 p.m. 


Institution of Mechanical Engineers 

Tuesday, May 8th.—S. Waters Brancn: Mackworth 
Hotel, Swansea. ‘‘Some Problems in Mechanical 
Vibrations,” Professor R. N. Arnold. 3.15 p.m. 
Friday, May 11th.—Storey’s Gate, S.W.1. ‘The 
Modern Direct Hydraulic System,” F. H. Towler. 
5.30 p.m. 

Saturday, May 12th.—Lonpon GrapvuateEs: Storey’s 





Gate, S.W.1. ‘‘ The Developments in the Design of 
Military Aircraft Between 1918-1944,” Peter 
Masefield. 3.30 p.m. 
Junior Institution of Engineers 
To-day, May 4th.—Inst. of Mechanical E 8 


Storey’s Gate, 8S.W.1. Stevens Memorial Lecture, 
“The History and Present Practice of the Tar 
Distillation Industry,” W. G. Adams. 6.30 p.m. 
Friday, May 11th.—SueFFietp Section: Metallurgical 
Club, West Street, Sheffield. ‘The Ladybower 
Reservoir: The New Extension of the Derwent 
Valley Scheme,” A. R. C. Ball. 7 p.m. 


Manchester Geological and Mining Society 


Saturday, May _5th.—Mining and Technical College, 


Wigan. ‘Lancashire Man-Riding Haulage Prac- 
tice,” A. Wright. 3 p.m. 
Royal Institution of Great Britain 


position as chief test pilot and has assumed control Friday, May 11th.—21, Albemarle Street, W.1. “ X-Ray 
of the company’s sales department. va ce . ¥ 
A. V. Tyson, who joined the company in 1940, has 
been appointed chief test pilot. 
Mr.-R. A. S. THwartes, chief engineer and 

manager of the Manchester electricity department, eee 758 . 
has been elected Chairman of the North-Western 
Association of the Institution of Civil Engineers for 
the forthcoming session. He has also recently been 
appointed a member of the National Consultative 
Committee of the Central Electricity Board. 


Analysis: Past, Present, and Future,” Sir Lawrence 
Bragg, O.B.E. 5 p.m. 
Royal Society of Arts 
16th.—John Adain Street, Adelphi, 
‘The Social Relations of Science,” Pro- 
fessor J. D. Bernal. 1.45 p.m. 
Society of Engineers 
May ‘th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘ Plastics in Engineer- 
ing,” V. E. Varsley. 5 p.m. 
Stepheason Locomotive Society 


Saturday, May 5th.—College of Technology, Cookridge 


Street, Leeds, 2. ‘‘Some Rebuilt Locomotives,” 
W. A. Tuplin; and “Southern Locomotives at 
Eastleigh,” R. Howard. 2.30 p.m. 


Women’s Engineering Society 


Thursday, May 10th.—Engineers’ Club, Albert Square, 


Manchester. ‘‘The Electron Microscope,’ Miss 








mercial use in a manner that would disturb as little | Madras branch. 


I, H. Cox. 6.30 p.m. 





before, the morning of the Monday of the week pr: ceding’ 
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A Seven-Day Journal 


Scientific Advisory Committee for 
Building 

Tue Ministry of Works has announced the 
appointment of a Scientific Advisory Com- 
mittee, the Chairman of which is Professor J. D. 
Bernal, F.R.S., Professor of Physics at Birkbeck 
College, University of London. The other 
members of the Committee are Dr. E. F. 
Armstrong, F.R.S., member of the Building 
Research Board; Professor J. F. Baker, 
M. Inst. C.E., Professor of Mechanical Sciences, 
University of Cambridge ; Professor P. M. S. 
Blackett, F.R.S., Professor of Physics, Uni- 
versity of Manchester ; Professor W. E. Curtis, 
F.R.S., Professor of Physics, University of 
Durham ; Dr. C. C. Douglas, F.R.S., Chairman 
of the Heating and Ventilation Committee set 
up by the Building Research and Industrial 
Health Research Boards ; Professor C. D. Ellis, 
F.R.S., Professor of Physics, King’s College, 
London; Professor I. M. Heilbron, F.R.S., 
Scientific Adviser, Ministry of Production ; 
Professor J. M. Mackintosh, London School of 
Hygiene ; Mrs. J. V. Robinson ; Sir Ernest D. 
Simon, M. Inst. C.E.; Mr. F. E. Smith, M.I. 
Mech. E., Chief Superintendent, Armament 
Design Department ; Professor W. N. Thomas, 
Professor of Engineering, University of Wales ; 
and Professor 8. Zuckerman, F.R.S. The 
Committee’s Assessors are Mr. I. G. Evans, 
Lord Amulree, and Dr. R. 8. F. Schilling, and 
Sir Reginald Stradling, F.R.S., is the Executive 
Officer. The terms of reference of this new 
Committee are :—To advise on and suggest 
lines of scientific research in relation to matters 
for which the Minister of Works is responsible ; 
to suggest where this research could best be 
carried out, having regard to existing research 
organisations in Government Departments, 
universities, and industry; and to keep it 
under review to ensure that it is properly 
correlated ; to advise on the practical possi- 
bilities and further development of the results 
of current research, whether carried out at the 
instance of the Minister of Works or otherwise ; 
and from time to time to review from the 
scientific point of view the results of such 
development. 


B.O.A.C.’s War Service 


Five years of war service in air transport are 
covered in a review which has just been issued 
by British Overseas Airways of its work since 
April Ist, 1940. On that date the amalgamation 
of its constituent companies, Imperial Airways 
and British Airways, took effect. During these 
five years the aircraft of the Corporation have 
flown more than 55,000,000 miles ; they have 
carried over 271,000 passengers on urgent war 
journeys, together with nearly 29,120,000 Ib. of 
cargo and 18,592,000 lb. of mails. The number 
of passengers has jumped from 19,800 in 1940-41 
to just short of 100,000 in the year ended 
March 31st last. In 1940-41 the Corporation’s 
aircraft flew 4,874,054 miles. In 1944-45 they 
flew just on 20,000,000 miles, more than twice 
round the world every day of the year. The 
cargo carried in the first year was 1,003,520 Ib. 
By 1944-45 it had grown to 13,137,600 lb. 
Mails jumped from 1,500,800 lb. to 6,097,280 lb. 
in the 1944-45 period. In five years the fleet 
has more than doubled. There are now 150 
aircraft in service, including forty-two flying- 
boats. The Corporation has about 20,000 
employees and operates more than 55,000 miles 
of routes. From the moment of its birth the 
Corporation has been entirely engaged on war 
service, carrying only Government passengers, 
cargo, and mails. In maintaining these services 
its unarmed aircraft have flown to and over 
practically every war zone. Since 1940 British 
Overseas Airways pilots have achieved the 
conquest of the North Atlantic, which, until 
then, had never been flown in winter. The 
Corporation operates the only two-way North 
Atlantic service of any nation that has run 
through four winters, in addition to a flying- 
boat service from this country to Baltimore. 
Regular services have been continuously main- 





tained to South Africa, North Africa, and West 
Africa, as well as along the famous Trans- 
African route from Lagos to Khartoum, which 
fed the Middle East Armies when the Mediter- 
ranean route was cut. Several times a week 
aircraft leave for India, there to connect with 
the service operated by Qantas Empire Air- 
ways, an associate company, to Australia. This 
service is shortly to be augmented by a high- 
speed mail service carrying also a_ limited 
number of passengers by ‘“‘ Lancastrian ”’ air- 
craft, which will fly through to New Zealand in 
approximately eighty-six hours. 


Institution of Mechanical Engineers 


THE May issue of the Journal of the Institu- 
tion of Mechanical Engineers contains two 
interesting announcements. The Council has 
for some time been concerned at the enforced 
delay in making papers and their discussions 
available to members in the “ Proceedings” 
owing to the severe wartime restrictions on the 
use of paper. The Council has therefore decided 
to issue as many papers as the quota will permit, 
beyond those appearing in the quarterly 
“* Proceedings,” as special issues of ‘‘ War 
Emergency Proceedings,” which will be avail- 
able to all members who apply for them and to 
libraries. Papers thus rendered available will 
be announced in the Institution Journal. ... 
The diversity of practice as between the U.S.A. 
and Canada and Great Britain on the form and 
dimensions of the screw thread has been a 
source ef trouble in this war even more than in 
the last, and a number of conferences under the 
auspices of the Combined Production and 
Resources Board of the United States, United 
Kingdom and Canada have taken place to 
establish some kind of interim basis of inter- 
changeability for the various main types of 
screw thread. The parties concerned, together 
with the British Standards Institution, are 
anxious to ascertain the views of British 
engineers and industry on the proposals 
envisaged for pipe threads, Acme screw threads, 
buttress threads, and instrument threads. In 
response to an invitation the Institution of 
Mechanical Engineers is arranging a whole-day 
conference to take place on Friday, June 22nd, 
to be followed by similar conferences in Bir- 
mingham, Manchester, and Glasgow, and has 
invited the Institution of Production Engineers 
to be associated with these meetings. Admission 
to the conference will be by ticket. 


Canadian Pacific Railway 


AT the amnual general meeting of the 
Canadian Pacific Railway Company, " held 
recently in Montreal, the chairman, Mr. D. C. 
Coleman, said that the record of the C.P.R. 
throughout the years of war had been studded 
with notable achievements in many fields. 
Since the begianing of the war the company’s 
rail facilities had handled more than 128 billion 
ton-miles of freight and 11 billion passenger- 
miles. The railway shops, in addition to keeping 
the hard-pressed locomotives and rolling stock 
in serviceable condition, had turned out 1420 
“Valentine” tanks, 75 main engines for 
coivettes, frigates and heavy armament land- 
ing craft, more than 800 other important articles 
of power equipment required by naval vessels, 
3000 naval guns, 1650 naval mounts, over 2000 
intricate anti-submarine devices, and 120 units 
of gunnery range-finding and fire control equip- 
ment. The adaptation of the company’s shop 
facilities had set an enviable standard of arma- 
ment production using existing buildings and 
plants. All vessels of both the Atlantic and 
Pacific fleets, and two coastal steamers, com- 
prising in all a gross tonnage of 336,488, had 
been engaged in war service. Twelve of the 
steamships, representing 193,061 gross tons, 
had been lost by enemy action. After reference 
to the initiation, at an early stage of the war, 
of the transatlantic bomber delivery system, 
Mr. Coleman spoke briefly of post-war con- 
ditions so far as they could be foreseen. He 





said that he hoped and believed there was 
before the world a long period in which inter- 


national trade would fructify and expand. In 


that period, industry, which had risen so 
magnificently to the demands of warfare, would 
be given the opportunity to apply the same 
inventive genius and power of organisation to 
the supply of comforts and conveniences that 
would raise the standard of living and brighten 
the daily pathway of all mankind. 


Industrialisation of India 


DvuRING a recent interview in Bombay, Sir 
Ardeshir Dalal, Member for Planning in the 
Government of India, said that it had been 
made clear in the communiqué on the Indian 
Government’s industrial policy—see THE ENG1- 
NEER, April 27th—that the development of 
industries was a Provincial subject. It was, 
however, open to the Central Government to 
declare by law that the development of certain 
industries would be under central control. No 
such Aci !ni yet been passed, but it was pro- 
posed, in consultation with the Provinces, to 
transfer the industries mentioned in the com- 
muniqué to a central list. Unless that was 
done, Sir Ardeshir stated, the planning of those 
industries on an all-India basis could not be 
carried out once the Defence of India Rules 
disappeared. If those industries were not 
transferred to a central list, they could not 
be licensed and regionalised, and the dispersal 
of industries which was so necessary in the 
public interest could not be carried out. This 
central control did not, of course, mean that all 
those industries were to be nationalised in the 
sense that the Government was to own and run 
them. Apart from the undertakings mentioned 
in the communiqué, it was not at present the 
intention of the Government to nationalise 
other industries in the sense of owning and 
managing them, unless .the development of 
those industries was regarded as essential in 
the country’s interest and private capital was 
hot forthcoming for such development. Sir 
Ardeshir also stated that another important 
feature in the communiqué was the fact that 
the Government was actively investigating the 
question of promoting an Industrial Investment 
Corporation. 





Plastics in Engineering 


A PAPER dealing with the present and future 
possibilities of plastics in engineering was read 
before the Society of Engineers in London on 
Monday, May 7th, by Dr. V. E. Yarsley. The 
first part of the paper was devoted to a con- 
sideration of plastic materials commercially 
available, and to a description of some of the 
methods operated for their application. Dr. 
Yarsley endeavoured to counteract some of the 
erroneous ideas about these materials of con- 
struction which have grown up in recent years, 
mainly on account of over-zealous propaganda 
and, the secrecy which has been enforced during 
wartime. These new materials, he said, were 
not likely to sweep away conventional materials 
of construction ; but, wisely applied, they could 
aid the engineer to overcome many long- 
standing difficulties. Plastics were relatively 
expensive materials, so that they could be 
applied logically and economically only in 
“key ” réles. By comparison with established 
industries, the plastics industries throughout the 
world were relatively small, and it was doubtful 
if, at the present time, world production of 
legitimate plastics exceeded one million tons a 
year. After dealing with some of the more 
recent applications of plastics in various fields 
of engineering, Dr. Yarsley expressed a warning 
against expecting plastics to function as miracle 
materials. He was, nevertheless, optimistic 
about their future possibilities in engineering, 
and said that the key to their successful 
working was the wise selection of materials and 
careful application based on sound design. 
Injudiciously applied, they might prove a dis- 
appointing failure, but wisely applied, they 
might do many jobs better than other materials. 
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CONCRETE COOLING 


Ye region in which the Friant dam is 
located is a much warmer one—indeed, 
hotter, to be exact—than that at Shasta 
dam, and the much higher temperatures over 
a longer period of each year introduced a 
special problem, not only in the composition 
of the concrete, but in cooling it after placing. 
It was necessary to have all the ingredients 
of the concrete as cool as practicable at the 
time of mixing, and it should be mentioned 
that the cement was loaded at the mills in 
box wagons while still retaining some of the 
heat imparted to it during manufacture. In 
the summertime the temperature in the 
vicinity of the Friant dam ranges day in 
and day out around 105 deg. Fah., and even 
mounts on occasions to more than 110 deg. 
Fah. Packed in box wagons, largely of steel 
construction and exposed to the hot sun, the 
wagon temperature rises to as high as 240 deg. 
and the average temperature of the cement 
so transported was found to be 169 deg. on 
reaching the dam site. The compressed air 
used in unloading the cement had a tempera- 
ture of 225 deg., which added to the problem 
for the engineers. This last trouble was 
modified by the use of a water cooler having 
a temperature of 32 deg., which was applied 
to the piping leading from the compressor to 
the cement pump tank. During the period 
of storage in the silos, before transfer to the 
concrete mixing plant, the cement cooled 
down to about 152 deg., and by the time it 
reached the mixers its temperature was in 
the neighbourhood of 138 deg. 

The mixing water, as it came from the 
nearby San Joaquin River, had a tempera- 
ture of 60 deg., and the aggregates had a 
summer temperature that the sprinkled river 
water brought down to an average of 76 deg., 
but the need of a still greater reduction in 
temperature led to the adoption of an 
admixture of slush ice with the mixing water. 
For this purpose a refrigerating plant was 
installed. The plant had a capacity of 400 
tons of refrigeration per twenty-four hours, 
and the slush ice was added to the water fed 
to the concrete mixers at a rate of about 
20 per cent. by weight of the water feed. As 
a consequence, the concrete left the mixers 
at a temperature of about 70 deg., which was 
from 23 deg. to 24 deg. lower than its tem- 
perature would have been without the use 
of the precooling method developed and 
employed. The statement has been made 
that this method of precooling the concrete 
greatly shortened the interval between 
placing the concrete in the structural blocks 
and the succeeding grouting of the adjoining 
contraction joints. The usual interval in 
similar structures had been sixty days, but 
on the Friant dam the grouting was done at 
times at the end of only twenty-one days. 


Forms 


The forms used on the Friant dam were of 
a cantilever type, and they were employed 
for the upstream and downstream faces and 
for the contraction joints of the dam. The 
forms did not require tie rods nor interior 
bracing for support and alignment. Further, 
they were readily fitted with absorptive 
linings, which were specified on all surfaces 
that would be permanently exposed to view. 
The forms were held rigidly in place by 12in. 
by 14in. vertical cantilever walers, on 8}ft. 
centres, that extended downward and could 
be anchored to the bottom of the previous 


lift. Accurate alignment was obtained by 
means of bolts and trench jacks. To 
raise the forms in 50ft. sections, four, and 
occasionally five, portable A frames, with 
coffin-lever safety hoists, were used. To 
prevent damage to concrete surfaces while 
the forms were being raised, heavy rollers 
were used under the cantilever supports. 
In the summer, the minimum stripping time 
for the forms was twenty-four hours, and 
for the remainder of the year the interval 
was thirty-six hours. All standard panel 
forms were prefabricated in a carpenter’s 
shop at the dam. 


ABSORPTIVE LINERS FOR Forms 


All told, more than 1,307,000 square feet 
of smooth, hardened concrete surfaces, having 
a high measure of resistance to weathering 
and erosion by water, were obtained by the 
use of forms with absorptive liners in the 
case of the Friant dam. The absorptive 
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lining material was Celotex type material, 
which was delivered in sheets approximately 
sin. thick and 4ft. wide, and of suitable 
length. After the form was removed from 
the concrete, the sodden liner was stripped 
from the form and a new liner applied before 
the form was used for a succeeding pour. 
The liners were secured to the forms with 
casing nails, and the nails were driven 
until the underside of their heads was 
flush with the surface of the liner. When 
the liner swelled around the nail heads, 
because of water absorbed from the con- 
crete, that brought the surface of the liner 
level with the top of the nail heads and no 
depressions in the liner remained to cause 
pimples on the finished surface of the con- 
crete. The nails were driven along the edges 
of the form at 6in. intervals, and twice that 
distance between centres where they were 
driven through the centre of each liner board. 
When concrete was poured and still wet, 
two-man vibrators were thrust deeply into 
the concrete to tie the latest pour of the 
concrete with the one preceding, and the 
entire surface area was included in this 
operation, but care was taken not to work 
close the limits of the forms, so as not to 
disturb the concrete there where setting 
occurred quickly, lest air pockets should 


said that patches of the dampened and 
weakened liner occasionally adhered to the 
concrete when the forms were lifted, but no 
trouble was experienced in removing them 
with the wooden “hoes” devised for 
that purpose. The cost of placing ang 
removing the absorptive liners, but not 
including the cost of the Celotex type 
material itself, approximated 5 cents per 
square yard. The use of absorptive liners 
was amply warranted by the excellence of 
the results and the general absence of any 
need of trowel work on the exposed surfaces 
of the dam. 


CoNCRETING MIx AND PROCEDURE 


Because atmospheric conditions and tem. 
peratures differed so radically in the southern 
part of Central Valley from those in the 
northern half, where the Shasta dam is 
situated, it may be of interest to the engineer 
and constructor to have some details about 
the mass concrete used for the Friant dam. 
The maximum size of aggregate was 8in., 
and each cubic yard of concrete was made up 
of 0-80 barrel of low-heat cement and 20 per 
cent. of pumicite by weight of the cement, 
except adjacent to the downstream face of 
the spillway, where one barrel of low-heat 
cement per cubic yard was used. The slump 
varied from l}in. to l#in., depending on the 
season. After each of the five 12in. layers 
forming a lift was placed, a maximum 


a succeeding layer, and the minimum interval 
between successive 5ft. lifts was seventy-two 
hours. 

At the completion of each lift the surface 
was left reasonably smooth and with a 
uniform slope of about 6in. from the edges of 
the block inward. The sumps at the centre 
were drained by the risers of the wash-water 
drainage system to facilitate the removal of 
clean-up wastes. During vibration the 
larger aggregates at the top of the lift were 
scattered out and “walked” into the 
concrete mass by workmen having pieces 
of plywood strapped to their shoes. This 
produced a dense surface, free of depressions 
and isolated pockets of rock, and could be 
readily cleaned by sandblast methods, as 
already described. The average rate of sand- 
blasting horizontal construction joints was 
about 500 square feet of surface an hour per 
nozzle. All concrete containirig low-heat 
cement, but no pumicite, was kept con- 
tinuously moist for at least three weeks after 
placing. When pumicite was used with low- 
heat cement, the curing period was extended 
to four weeks. Automatic pipe sprinklers, 
augmented by hand sprinkling, were used for 
curing concrete in the dam and appurtenant 
structures. 


SPILLWAY 


The overflow spillway of the Friant dam 
is equipped for the control and impounding 
of flood waters with the same type drum 
gates as at Shasta dam. These gates, 
designed by the Bureau of Reclamation, are 
three in number, each with a length of 100ft., 
and an effective maximum height of 18ft. 
The dam is equipped for the ordinary release 
of the water in Millerton Lake—formed by 
the dam—through four outlets at one side 
of the central spillway. These outlets are 
equipped with 84in. needle valves, and the 
intakes are provided with trash screens of 
an approved type. The Friant dam repre- 
sents to-day a total outlay of 20,600,000 
dollars, and was carried to completion sub- 
stantially a full year in advance of the 
contract building time. Because of the 


seasonal nature of its operation and the 
necessity for diverting most of the water 
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at a relatively high elevation to assure gravity 
flow to the irrigable lands of the San Joaquin 
Valley, no commercial power is to be 
developed there, as is the case at Shasta and 
Keswick dams. 


Menpota Poo. 


Until the Friant dam was completed and 
started to store water behind it, the only 
other dam on the San Joaquin was near 
Mendota, about 35 miles west from Fresno ; 
and the Mendota. Pool, as the impounding 
area has been known, formed the principal 
source of irrigating water in that northern 
section of the San Joaquin Valley. Water 
from Millerton Lake must, therefore, be 
supplied to Mendota Pool, rid the San Joaquin 
River until the water can reach that area 
from the Sacramento River by way of the 
Delta-Mendota Canal, 100 miles long, which 
has yet to be built. In the meanwhile, also, 
water from Millerton Lake will be diverted 
into the Madera Canal, but probably not at 
the full volume ultimately contemplated, 
which will be possible only when water from 
the Sacramento becomes available in com- 
pensating quantities. 


FunctTION OF FRIANT DAM 


The Friant dam, under any seasonal con- 
ditions, will have an important regulatory 
function to perform and will be able to con- 
serve that large measure of flood water that 
formerly made its way speedily to the sea. 
The flood characteristics of the San Joaquin 
River, as explained by the U.S. Bureau of 
Reclamation, are entirely different from those 
of the Sacramento River. This is under- 
standable when we learn that the channel 
capacities on the San Joaquin floor are 
inadequate even for normal high water, and, 
with only limited existing protecting works, 
overflows occur at even relatively low flood 
stages. But these low-stage overflows are 
usually anticipated and are left to dissipate 
themselves harmlessly over broad areas of 
pasture lands. Any plan for complete year- 
round control of floods on the San Joaquin 
River will require, in addition to upstream 
storage, such as is now provided by 
the Shasta dam, considerable downstream 
channel rectification. The latter work comes 
properly under the supervision of other 
authorities of the Government, and is no part 
of the Central Valley project. 

San Joaquin River floods are of two general 
types, late spring and summer run-offs of 
long-continued flow, caused by melting snow 
in the High Sierras ; and winter flash floods 
of short duration but high peaks, caused by 
severe rainstorms that are sometimes aug- 
mented by melting snow. Winter floods 
often reach damaging proportions on the 
upper sections of the river, but as they pro- 
gress downstream and enter the broad valley 
trough the high crests are usually flattened 
out in the river’s many channels. The long 
summer floods constitute the more critical 
problem in any programme of regulation. 

Millerton Lake has a gross storage capacity 
of 520,000 acre-feet, and of that volume 
70,000 acre-feet are specifically provided for 
storage of flood flows during the winter 
months. That much vacant storage is ample 
for complete control of winter crests that 
may pass Friant. Because of the nature of 
the summer floods on the San Joaquin 
River, it will be possible to operate the reser- 
voir to the reciprocal advantage of both 
flood control and irrigation conservation. 

Under the existing project 1,550,000 acres 
that are already developed for irrigation, 
but which are threatened by approaching 
exhaustion of the ground water on which they 
rely for irrigation, can be safeguarded. This 





is particularly true in the case of the fruitful 
but arid region of the southern section of the 
San Joaquin Valley. About 550,000 acres 
of new lands, now dry, will be brought under 
irrigation as a result of water supplies 
developed by the Central Valley project. 
The authorised irrigation features of the 
project, costing some 200 million dollars, will 
preserve existing farms worth in excess of 
300 million dollars and, in addition, will 
maintain related commercial and urban 
values of a greater amount. About 50 million 





dollars will be added at the same time to the 
value of undeveloped lands merely through 
the availability of water. In its entirety the 
project will supply irrigation water to 
2,100,000 acres of highly fertile lands. 

The Central Valley . project presents a 
striking example of Federal and State 
co-operation. The experts of the Bureau of 
Reclamation and the experts in the employ 
of the State of California have pooled their 
experience, their researches, and their tech- 
nical skills to deal with all the problems. 
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NoTES ON THE THEORY OF HEAVING AND 
PITCHING 


At the evening session on Wednesday, 
April 18th, Professor T. H. Havelock pre- 
sented a paper, summarised below, on Heav- 
ing and Pitching. 

The main points in the paper are (i) a calculation 
of the damping of heaving and pitching due to the 
waves produced by the motion of the ship, (ii) an 
examination of the extra resistance caused by the 
reflection of a regular train of waves by the ship’s 
surface, (iii) a suggested theory which gives an 
extra resistance more closely associated with the 
heaving and pitching motions. 

No attempt is made to formulate a complete 
theory ; the work is based, in the main, on the 
usual approximate first-order equations of motion 
and the hydrodynamical theory is that of potential 
fluid motion under gravity and neglecting viscosity. 
Details of mathematical analysis are given in an 
appendix, and the paper gives an account of the 
work, together with numerical calculations and 
comparison with experimental data. 


Mr. J. L. Kent (National Physical Labo. 
ratory) said in the discussion that if we knew 
more about the matter we might be able to 
render ships ‘‘ cleaner ”’ in a seaway. But 
until we had a theory such as only Professor 
Havelock and mathematicians of his order 
could give, we should still be groping in the 
dark. Work at the tank showed that heaving 
and slamming were associated. If Professor 
Havelock would give his views on such 
matters he would help immensely in the 
design of ships’ forms. 

Mr. R. W. L. Gawn said the paper had an 
important bearing on the military operation 
of all classes of warship, and was of special 
interest for aircraft carriers. 

One of the complications brought out by 
the paper was the uncertainty as to pitching 
period. Reference was made to three models 
in which the natural period of pitch was 
greater than the basic period, the excess 
being 20, 25, and 50 per cent. respectively. 
The ships considered were of the merchant 
type, and the author regarded the 50 per cent. 
excess as high, but anticipated that some 
increase would be expected from the greater 
ratio of beam to draught. In warships the 
ratio was large, and the excess of 50 per cent. 
was about the average for warship models. 
For example, experiments in the tank on a 
cruiser model loaded to a basic period corre- 
sponding to 3-75 sec., showed that the still 
water pitching period was 5-9 sec., #.e., an 
increase of 57 per cent. Experiments on a 
model of an aircraft carrier of basic period 
4-9 sec. had shown that the still water pitch- 
ing period was 7 sec., an increase of 42 per 
cent. Those ships were of greater beam to 
draught ratio than the ships referred to in 
the paper, so that there is much to be said 
for Professor Havelock’s conclusion that, 
although the excess was high; it was prob- 
ably due to the greater beam to draught ratio. 

The phenomenon of the motion increasing 





with speed was well borne out by warship 
tests. Waves of length about equal to the 
ship caused maximum movements. The 
effect of speed was much smaller in shorter 
waves, and only became important at speeds 
above about 20 knots. Increase of speed 
was then detrimental to steadiness. 

The effect of speed on the natural pitching 
period in calm water was investigated for a 
cruiser model, and was found to be 5-9 sec. 
when the model was at zero speed, but was 
progressively less with increase of speed, 
becoming 5-3 sec. at 30 knots. The change 
in period was not large, and it conflicted with 
the author’s remark as to the possibility of 
evidence that the effective natural period 
increased with speed. No consistent varia- 
tion was found for the aircraft carrier model, 
however, the period being approximately 
7 sec. at all speeds from zero to 30 knots. 

In view of the importance of period in 
determining amplitude of pitch among waves 
there would appear “to be scope for further 
investigation to ascertain variation of period 
with speed in other types of ship. 

Dr. E. V. Telfer mentioned his own 
personal experience of ‘slamming, and said 
he was able to note just how different it was 
from the almost similar pitching that did not 
result in slamming. 

Professor Havelock intimated that he 
would reply in writing to the discussion, for 
the points raised called for considerable 
thought. 


THE STABILISATION OF SHIPS BY 
ACTIVATED FINS 


Mr. J. F. Allan then presented a paper in 
which he dealt at considerable length with 
the tilting fin system of ship stabilisation, 
associated with the names of Motora and 
Denny-Brown. He said that that system 
was the only one that was a live issue to-day. 
The oscillating weight system (Thornycroft 
and Cremien) was of historical interest only. 
The anti-rolling tank system (Frahm) was 
still receiving attention from Siemens in 
Germany before the war. The gyroscopic 
system (Schlick, Sperry, Fieux) had, it was 
understood, now been abandoned. After a 
general introduction, the author considered 
the question of what moment was theoret- 
ically required to hold a ship against the 
upsetting moment of a regular sea. He then 
gave an account of the application of stabilis- 
ing moments in model tests, along with other 
observations on stability and resistance to 
rolling. The next sections dealt with the 
development of efficient types of fin designs, 
including the consideration of “ cavitation ”’ 
breakdown, the interference effects of multiple 
fin arrangements, both longitudinal and 
transverse, and the effect of stabilisation on 
the ahead resistance. Then followed sections 
on the hydraulic gear and the control system, 
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and, in conclusion, some ship records were 
given, along with general data for two typical 
applications. 

Mr. L. Woollard, opening the discussion, 
said it seemed comparatively easy to invent 
@ new system for reducing roll and to put it 
on to paper, but it was very difficult to devise 
a system which would work as a practical 
proposition. But the stabiliser discussed in 
the paper did work, and so far as he was 
aware it was the only one that had been used 
to any reasonable extent. He had spent 
three days with Mr. Allan on a ship when the 
stabiliser was first tried in the form in which 
it was developed originally, and the trials 
had shown that there was no doubt about its 
efficacy. 

Although it seemed that the aim should be 
te develop a device which was infinitely 
quick in operation, such a device would be 
impracticable. They had tried something 
which was very quick in operation. Of 
course, it would involve the use of heavy 
gear. But on the whole he had the im- 
pression that we wanted something a little 
more gradual, even though in theory—but 
perhaps not in practice—the roll would not 
be completely eliminated. It had been 
suggested that as the result of using the 
stabiliser the ship might receive violent 
blows from the waves when at sea. But that 
was not his experience, nor was it the experi- 
ence of any one else whom he knew ; so far 
as he could see, the ship would be less 
subject to impact from waves. 

Mr. R. W. L. Gawn said the author had 
made a most convincing case for the reduc- 
tion in amplitude and velocity of roll effected 
by the Denny-Brown stabiliser fins. Com- 
paring the effect of fin stabilisers with that 
obtained by gyroscopic stabilisers, he recalled 
that about twenty years ago he had attended 
extensive trials at sea, and in harbour of 
H.M.S. “ Vivien,” a destroyer, fitted with a 
Sperry gyro stabiliser system. A number of 
trials were carried out in very rough weather, 
including a period in the Bay of Biscay. 
Rolling records were taken on two different 
types of autographic recorder and also by 
battens, so as to obtain a good check, as free 
as possible from observer and instrumental 
error. The rough weather trials included 
continuous records of the rolling motion 
taken over several consecutive hours, so that 
it was possible to arrive at a good statistical 
average. Summarising the results, he said 
the average amplitude of roll when the 
stabiliser was in action was about one-half 
of that when the destroyer was rolling freely. 
An average roll of 10 deg. each way was 
recorded when rolling free. That was rather 
severe, since the motion included baulked 
oscillations and comparatively quiescent 
periods during which the amplitude was 
small. When the stabiliser was in action the 
average was reduced to 5 deg., i.e., a reduc- 
tion factor of 0-5. When the ship was rolling 
free on an average through 10 deg. each way 
there was a number of oscillations approach- 
ing 20 deg. each way. When the stabiliser 
was in operation, those maximum amplitudes 
were not reduced in the same proportion as 
the average, and occasional rolls of 14 deg. or 
15 deg. each way were experienced. Never- 
theless, the reduction in rolling motion 
effected by the gyro stabiliser resulted in 
conditions which were comfortable and 
drier. That, of course, was only one side of 
the story. Regard must be paid also to 
weight and space considerations of the two 
systems. 

An interesting point which had arisen 
during the trials was that the period of roll 
when the gyro stabiliser was in operation was 
less than that of the free roll in a seaway 
The average reduction was one second 


throughout all the trials; but the actual 
reduction varied to some extent on different 
trials and on different occasions on the same 
trial. He asked the author whether a similar 
reduction in period when stabilised had 
obtained on the trials dealt with in the paper. 

Continuing, Mr. Gawn asked the author to 
expand his statement to the effect that hydro- 
foil or grid keels were a big improvement on 
continuous or solid bilge keels of equal area, 
so far as rolling extinction was concerned. 
Quite apart from any results that might be 
obtained, it seemed to him that the com- 
parison, to be realistic, should not relate to 
keels of equal area (presumably equal intact 
area), but to keels of equal resistance to 
motion ahead. Some very interesting results 
were published in 1938 concerning trials of 
two Dutch torpedo-boats fitted with hydro- 
foil keels. It was stated that the rolling 
damping was 2-2 times that with solid bilge 
keels at rest and three times at speed. No 
particulars were given of the sizes of the 
keels, but from the photographs published 
it was obvious that the hydrofoil keels were 
very large. The Admiralty had considered 
the problem of hydrofoil keels at some length. 
Model experiments had been carried out at 
Haslar, both before and during the war, and 
he had seen some Dutch ships fitted with 
hydrofoil bilge keels. The Admiralty investi- 
gations had shown conclusively that for the 
same resistance to motion ahead the hydro- 
foil keels gave about the same extinction to 
rolling as did the solid keels at speeds greater 
than 20 knots, but at speeds of less than 
20 knots the grid keels were extremely 
inefficient. In fact, at rest the rolling extince- 
tion was only about 40 per cent. of that with 
solid keels. Even to achieve that result, the 
hydrofoil keels had a much greater projection 
from the hull, with the attendant objections 
from a construction and docking point of 
view. 

Mr. J. Bell (Admiralty Research), who has 
been associated with the author for about 
seven years, both in the sea trials develop- 
ment of the gear, and, particularly, with the 
development of the controls, said that 
although the author had dismissed the use 
of fins in the bilge keel as being relatively 
impracticable, he personally still advocated 
their use. During the war period efforts 
had been made to get stabilisers into ships, 
but so far they had been used only in small 
naval ships, there being no space in large 
vessels. It was the withdrawal of the fin 
stabilisers into the vessel whieh occupied so 
much space and made the gear so heavy. On 
the other hand, the reason for putting the 
fins into the bilge keel was that they had not 
to be withdrawn into the vessel. The drag 
of the fins fitted in the bilge keels must be 
greater than that of the high-efficiency fins 
described in the paper, and that was a very 
important matter. But he submitted that 
the author had not fully explored the prob- 
lem. Tests were being conducted, and 
when all the information was collected a 
balance must be struck between all the 
factors concerned, not forgetting the impor- 
tant factor of time of operation, which was not 
likely. to exceed 30 per cent. of the vessel’s 
steaming time. 

Dr. E. V. Telfer, congratulating the author 
on the progress which had been made in the 
development of stabilisation by means of 
fins, recalled a Russian system which had 
been put forward some fifteen years ago, 
consisting of stabilising fins which were 
shot out of the side of the ship under the 
control of a helmsman. It had controlled 
both rolling and pitching, and had produced 
a really stable ship. He thanked Messrs. 
Denny for having allowed the paper to be 





published. 


Mr. Allan, intimating that he would reply 
to the discussion in writing, thanked the 
Admiralty for the assistance and co-opera. 
tion it had given in the development of the 
stabiliser gear during the past five years or so, 


THE Dynamics oF LAUNCHING 


On Thursday, April 19th, Mr. T. C. 'Tobin 
presented the results of an investigation to 
see how far it was possible by analysing the 
results observed in various well-known cases 
to obtain a common basis of calculation 
which could be used to give a reliable esti. 
mate of the launching velocity curve for 
given particulars and conditions. ‘he 
problem was treated as one of elementary 
dynamics. Broadly speaking, there are three 
phases during the motion from start to finish 
to be considered, the first being the period 
when the vessel is moving without experi- 
encing water resistance, the second when the 
water resistance is acting, and the third when 
the drags, if any, are also in operation. For 
the purpose of analysing published results it 
was found convenient to use the equation of 
motion in the form 


2A+ P V7=Q, 


where A is the acceleration and V_ the 
velocity. A number of examples which show 
the close coincidence of calculated and 
observed velocities are given. In them 
H.M.S. “ Nelson,” and ‘‘ Queen Mary ”’ and 
‘** Normandie ”’ are included. 

Mr. G. Hughes (Tank Department, National 
Physical Laboratory) said the author was to 
be congratulated on producing empirical 
curves, which, applied with his formula for 
the motion of the ship when launched, pro- 
duced such close agreement with the 
observed motion in the four cases mentioned. 
This showed that the basis of the work was 
on @ very sure foundation. 

Dr. E. V. Telfer, referring to Figs. 4, 5, 
and 6, asked whether the author assumed the 
travel in the first place and then built up 
the rest of the curve from that. 

Dr. Telfer said that the dotted curves in 
Figs. 4, 5, and 6 gave the observed velocity 
at the points of travel as given in the pub- 
lished results and, of course, the variations 
were based on the fundamental variable 5, 
viz., the travel. He had determined the 
values at the corresponding points on the 
curve for the same range. 


THAMES (DUMB) BARGES 


Mr. E. O. Stephens then read a paper on 
“Thames Barges.”’ It comprises a descrip- 
tion of the craft used on the London River, 
from the wooden barge and its method of 
construction, to a proposed barge of all- 
welded design, the reason for which is 
explained. The author endeavoured to sub- 
stantiate the advent of the all-welded barge, 
bearing in mind the conservatism of the 
barge yards of the London River, where any 
departures from orthodox designs (which 
served their forefathers so well in the past) 
are apt to be viewed with suspicion. 

Sir Stanley Goodall, opening the discussion, 
said that when the full story of D-day was 
published, it would be found that Thames 
barges and Thames lightermen played an 
important part in that great undertaking. 

Dr. G. 8. Baker (National Physical Labora- 
tory) said experiments on barges had been 
carried out for the past thirty or more years, 
and the results of those in the William Froude 
Tank at Teddington had been published in 
the “Transactions” of the Institution of 
Naval Architects under the name of Miss 
Keary and the staff of the National Tank. 
The experiments carried out by Dr. Todd for 





the present author illustrated what had been 
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known for many years, viz., that if the eddy 
making at the stern was eliminated, resistance 
was reduced, but there came a time when it 
was no longer commercially advantageous to 
eliminate eddy making, because it also 
eliminated valuable cargo space and that 
disadvantage more than offset the gain in 
efficiency. In the tests by the staff at 
Teddington they went so far as to carry out 
full-scale towing on the river. That work 
was done for the South Metropolitan Gas 
Company, and the results were given in the 
paper he had already mentioned. 

Mr. G..V. Thomas said the paper was 
valuable as indicative of progressive ideas for 
post-war replacement of this type of craft. 
Simplicity and gapidity in construction would 
probably be considered of importance, and 
as it appeared possible that prefabrication 
might not necessarily be carried out by ship 
or barge builders, perhaps as an alternative 
a ‘straight-line’ system might well be 
worth consideration. 

Dr. F. H. Todd (National Physical Labo- 
ratory), said that since the experiments of 
Dr. Baker and Miss Keary, quite a number 
had been carried out for different firms on 
the river. All the barges originally built 
had the aft end swim steeper than the 
forward one, and this must be true of prac- 
tically every craft at present in use on the 
Thames. Experiments had shown that this 
was quite the reverse of the proper arrange- 
ment, and, in fact, in the course of these tests 
for Mr. Stephens, they took the original 
design of Thames barge, which had a forward 
swim angle of 33 deg., and an after swim 
angle of 36 deg., and ran it stern first (after 
removing the budget plate), and found the 
resistance to be less by some 15 per cent. In 
all, four designs were tried, the after swim 
angle varying from a maximum of 36 deg. 
in the present barges to a minimum of 20 deg., 
and the corresponding reduction in the lb.- 


barge, 42 per cent. For a pair of barges 
towed abreast, the reduction in pull was not 
so great, being about 27 per cent. Unfor- 
tunately, for practical reasons, the angle of 
20 deg. could not be realised in this particular 
case, so that all this benefit could not be 
used. Four different slopes were tried and 
the variation in resistance was almost 
exactly linear with an angle of aft swim, as 
indicated in Fig. 7 of the paper. But a warn- 
ing must be given that this process could not 
be carried much farther. The smaller the 
angle of swim, the more the latter encroached 
on the hold length, and also there would come 
a time when any further decrease in slope 
would mean immersing the transom in the 
water, with consequent increase in eddy- 
making resistance. Moreover, a decrease of 
slope below, say, 18 deg., would not reduce 
resistance any farther, and an angle of about 
20 deg. seemed to represent the optimum value. 

Dr. E. V. Telfer, referring to the log, 
asked if any attempt was made to allow 
for the difference in speed due to the fall in 
the river. In barge trials on the Continent 
it was necessary to make a very definite 
allowance for the falling of the ship through 
space as it went down the river, and the 
lifting of the ship through space as it went up 
the river. 

Mr. J. F. Allan, referring to barge form 
and the question of angle of swim, said that 
it was not the mid-angle of swim that was 
important, and by means of a sketch on the 
blackboard he indicated how a change in the 
angle at the corner was the most important. 
From Fig. 7 in the paper it was seen that 
even down to an angle of swim of 20 deg. 
there was a progressive improvement in the 
performance, and he suggested that, in spite 
of what Dr. Todd had said about the transom 
going into the water, the total benefit had 
not yet been achieved in reduction of angle. 
The author promised a full reply in writing. 





pull per ton of displacement was, for a single 
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Kight-Coupled Locomotives on 
British Railways 


By E. C. POULTNEY 
No. Il—(Continued from page 350, May 4th) 


T will have been noted in what has pre- 

ceded that considerable use was made of 
David Joy’s valve gear, both by the L.N.W. 
and L. and Y. railways, though whether or 
not this was a good feature of these inter- 
esting engines is perhaps open to question. 
The writer, while very fully aware of the 
advantage offered by this valve gear, is 
rather doubtful. For small engines, such as 
Webb’s “ 18in. goods ” of 1879, which carried 
only a moderate steam pressure and had 
relatively small cylinders and valves, the 
power required to overcome the resistance of 
the valves was probably not great, and the 
pressures set up between the die block and 
the quadrant guides not excessive. For the 
much larger engines, however, to which the 
gear was subsequently applied, and which 
in the case of the L.N.W. included all the 
relatively large locomotives introduced at 
the end of the Webb régime by George Whale, 
and later by C. J. B. Cooke, the case must 
have been very different. Not only were 
cylinders larger with the natural consequence, 
that the so-called semi-balanced valves and 
also the piston valves subsequently used were 
much larger, but steam pressures were also 
increased. The effort therefore required to 








operate the valves must have been aug- 
mented, thus tending to impose much higher 
loadings on the working surfaces, which when 
the engines were moving in full gear, or 





quadrants would then assume a more vertical 
position; further, the greater part of the 
valve movement would be controlled by the 
lap and lead lever, as distinct from that 
imparted by the angular position of the 
quadrant guides, thus any pressures set up 
between the dies and their guides would be 
due to fulcrum pin reactions for the most 
part. For freight engines, however, working 
in later cut-offs the continuous loading 
imposed on the sliding surfaces must, in the 
writer’s view, have been very detrimental, 
and a certain amount of slackness must 
fairly soon have arisen, leading to inequalities 
in the valve movement, and hence in the 
steam distribution. From actual observa- 
tions, there is no doubt that die-block wear 
did take place, and was quite noticeable if 
the gear was watched when engines were 
starting. In the early days of Whale’s cele- 
brated 4-4-0 “‘ Precursor” class, which had 
semi-balanced valves with a fairly long 
travel, about 5in., the writer happened to see 
a good deal of their working, and it was by 
no Means uncommon to note a perceptible 
amount of slackness between the dies and 
guides taken up when the regulator was 
opened on starting from a station, and the 
same has been observed with other engines. 
However, Joy’s gear, in spite of any faults it 
may have had, reigned supreme at Crewe for 
a long number of years; in fact, more or 
less, and principally the former, from the 
year 1879 up to the advent of the influence of 
Derby practice in 1925. 

In 1913 Sir Nigel Gresley designed a large 
eight-coupled engine (Fig. 6) for heavy main 
line requirements, noteworthy for the reason 
that it combined, for the first time for engines 
of this type, outside cylinders and outside 
valve gear. The cylinders, 2lin. by 28in., 
have lQin. piston valves actuated by 
Walschaerts motion,. thus establishing an 
arrangement of cylinder and valve gear 
which has since been generally looked upon 
as modern practice. So far as Sir Nigel was 
concerned, however, the design was but a 
development of his 2-6-0) type engines intro- 
duced the year before, for which the same 
cylinder and valve gear design was employed. 
The new engine was also notable for the fact 
that it had the largest boiler constructed at 
Doncaster up to that time. The total heat- 
ing surface, including the superheater, was 
2521 square feet, and the area of the fire- 
grate 27-5 square feet, the working pressure 
170 lb. per square inch, and the engine weight 
76-2 tons. The following year, 1914, Sir 
H. Fowler designed some very similar engines 
at Derby for the Somerset and Dorset Joint 
Line. They also had outside cylinders, piston 
valves, and Walschaerts motion. These 





nearly so, must have been such as to cause 


were followed in 1915 by a further lot for the 














Fic. 6—G.N. HEAVY MAIN LINE ENGINE—1913 


not inconsiderable pressures on the die block 
and the quadrant surfaces. No doubt in the 
case of express engines which normally run 
with the gear notched up more closely than 
would be common with goods engines, con- 
ditions might be improved, because the 





same service, built by R. Stephenson and Co., 
Ltd.—Fig. 7—to the following dimensions :— 
Cylinders, 2lin. by 28in.; 10in. valves ; 


coupled wheels, 55in. diameter ; total heat- 
ing surface, with superheater, 1833-5 square 
feet; grate area, 28-5 square feet; and 
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steam pressure, 190 1b. per square inch. 
Engine weight, 68-55 tons. 

In 1918 Sir Nigel Gresley built his first 
three-cylinder engine in the form of an eight- 
coupled locomotive for heavy main line 
service. Save for such changes as were 
necessary owing to the use of three in place 
of two cylinders, this was for all practical 
purposes like the two-cylinder design of 1913. 
The three cylinders, each 18in. by 26in., all 
drove the second axle, thus inaugurating a 
system of drive from which the designer 
never deviated in all but one of the thirteen 
different classes of three-cylinder simple 
expansion engines he subsequently designed 
for the G.N. and L.N.E. railways. That is 
to say, whatever the wheel arrangement, the 
drive was in every instance taken by one 
axle, the only exception being the 4-6-0 
* Sandringham ” class of the G.E. section, 
where a divided drive was employed. To 
return to the new 2-8-0, the cylinders were 


of coal traffic between the Fife coalfields and 
Aberdeen. The tests were made between 
Bridge of Earn and Glenfarg, on the main line 
between Edinburgh and Perth, for the reason 
that between these stations there is a long 
and difficult climb going south over a 1 in 75 
gradient extending for rather more than 
6 miles out of a total distance of 8 miles. 
Three different trial runs were made with 
one of these engines, which carried a work- 
ing steam pressure of 200lb. per square 
inch. First test, thirty-one wagons and two 
20-ton vans, total 617-25 tons; time occupied 
from Bridge of Earn to Glenfarg, 35-5 min. 
Second test, thirty-six wagons and two 20-ton 
vans, 702-95 tons ; time, 30 min. Third test, 
thirty-nine wagons and two 20-ton vans, 
754-75 tons, 33 min. On the third trip the 
engine was worked with the regulator full 
open and in full gear, 75 per cent. throughout. 
Full steam pressure was maintained, except 





towards the end of the run, when the second 








Fic. 7—S.D.J. 


arranged in line at the front of the engine, 
those outside had Walschaerts gear, and the 
valve for the single centre cylinder was 
operated by a system of levers actuated by 
the outside valve gears. Following the con- 
struction of the 2-6-0 three-cylinder fast 
freight engines designed in 1920, Sir Nigel 
Gresley brought out in 1921 a further and 
final design of 2-8-0 three-cylinder loco- 
motive. This engine was illustrated in THE 
ENGINEER on January 6th, 1922. The boiler 
was the same as for the earlier engines, and 
the cylinders were 18}in. by 26in. These 
engines are the standard heavy freight type 
on the L.N.E.R. 

About the time the three-cylinder eight- 
coupled engine was being developed at 
Doncaster, Sir Vincent Raven brought out a 
new 0-8-0 heavy freight engine for the 
North-Eastern. Like the well-known N.E. 
Class Z ‘“‘ Atlantics,” these also had three 
cylinders. They were each 18}in. by 26in., 
which, with 55}in. coupled wheels and steam 
at 180 ]b. per square inch, gave a tractive 
effort of 36,960 lb. greater than any other 
eight-coupled engines so far built for freight 
traffic, except the L.N.E.R. 2-8-2 loco- 
motives of 1925, of which only two were 
constructed. 

The boiler for these locomotives is the 
same as that used for the N.E. Class “V”’ 
and Class “ Z ’’ 4-4-2 express engines, except 
that the fire-box is rather less in depth, a 
modification made necessary to clear the 
trailing coupled axle. The heating surface of 
the boiler and superheater is 2205 square 
feet, the grate area 27 square feet, and the 
engine weight 71-6 tons. These engines, in 
common, with Sir Vincent Raven’s standard 
practice, have three sets of Stephenson’s 
motion disposed between the frames, and the 
drive is taken by the second axle. Outside 
admission, 8?in. diameter, valves are used. 
In August, 1921, some interesting trials were 
carried out with one of these engines on the 
North British Railway in connection with 
investigations then being made by the 








injector, being put on, reduced it slightly to 
195 lb. 

Mention should be made of some large 
engines designed by G. J. Churchward in 
1919 for fast freight traffic on the G.W.R. 
These are of the 2-8-0 type, with 68in. 
drivers and cylinders, 19in. by 30in. The 
boiler heating surfaces, including the super- 
heater, amount to 2521-7 square feet, and 
the grate area is 30-28 square feet, while, in 
common with all Churchward’s main line 
engines of the larger classes, the steam 
pressure is 225 lb. per square inch. Piston 
valves actuated by Stephenson’s gear are 
used. The engine weight is 82 tons. A 
diagram drawing will be found in THE 
ENGINEER of January 6th, 1922. Sir Henry 
Fowler’s 0-8-0 freight engines, constructed 
for the L.M.S. Railway in 1929, which have 
already been mentioned, have inside cylinders 
19in. by 26in., with long-lap piston valves and 
Walschaerts motion, one of the rare instances 
of such an arrangement, that is, for two- 
cylinder engines. In general, the design is 
based on the old L.N.W.R. 0-8-0 Class ‘‘ G2,” 
the boiler used being of the same size, but the 
steam pressure is raised to 200 lb. per square 
inch, as against 175 lb. The weight of the 
engine alone is 60:75 tons. A number of 
these engines are in traffic, but the present 
standard heavy freight locomotives for the 
L.M.S. system are of the 2-8-0 type, designed 
by Sir William Stanier and first built in 1935. 
These have outside cylinders, 18}in. by 28in., 
with 10in. valves operated by a Walschaerts 
long-travel valve gear. The outside position 
of the cylinders and motion is in many 
respects a distinct improvement and more in 
keeping with modern practice, and the engines 
as a whole are a good example of simple 
straightforward designing, being, in the words 
of the late Herbert Chambers, who was 
closely associated with Sir William when the 
drawings were prepared, “a good running 
shed job,” when referring to their simple 
construction and easily accessible working 
parts. The boiler is of the Belpaire type 


of 225 lb. per square inch. The total heating 
surface with superheater is 1865 square feet, 
and the grate has an area of 28-65 square 
feet. The engine only weight is 70-5 tons, 
The diameter of the coupled wheels is 56}in,, 
as for the 0-8-0 engines of 1929. ; 

These notes would be incomplete without 
a reference to Sir Nigel Gresley’s very large 
2-8-2 three-cylinder freight engines, built in 
1925 and illustrated in THE ENGINEER of 
June 26th of that year. Only two were 
built, but in 1934 the type reappeared, this 
time for passenger service in Scotland, but 
these, known as Class “‘ P2, Lord President ” 
type, being of recent construction, need no 
further mention. They are now being con- 
verted to six-coupled locomotives having the 
4-6-2 wheel arrangement, which seems to 
indicate that the time has not yet arrived 
when eight-coupled engines are required for 
passenger service in Britain. 

Before bringing to a close this short review 
of the development of eight-coupled loco. 
motives, a reference should be made to a few 
tank engines which have been built from time 
to time. Some have already been mentioned 
and further examples which come to mind are 
J. G. Robinson’s three-cylinder 0-8-4 side- 
tank engines, built by Beyer, Peacock and 
Co., Ltd., for the Great Central in 1907, and 
Wilson Worsdell’s engines of 1909, having the 
same wheel plan, but in reverse—that is, 
they were of the 4-8-0) type. These are the 
first of the three-cylinder design built for the 
North-Eastern Railway. For all of these 
engines the cylinders are of the same dimen- 
sions, 18in. by 26in. Beyer’s engines have 
56in. and the N.E. 55}in. coupled wheels. 
Other eight-coupled tank locomotives are 
to be found on the G.W.R. and also on the 
Southern and the Great Southern of Ireland. 
The G.W.R. engines are of the 2-8-2 and 
2-8-0 types, having cylinders 19in. by 30in., 
wheels 554in., and a steam pressure 200 lb. 
per square inch. The L.S.W.R. (S.R.) 
engines, designed by R. W. Urie, have large 
cylinders, 22in. by 28in., and coupled wheels 
6lin. diameter, and a working pressure of 
180 lb. per square inch. The Great Southern 
design, due to A. E. Watson, has inside 
cylinders, 19}in. by 26in., coupled wheels 
544in., a steam pressure of 175 lb. per square 
inch, and is of the 4-8-0 type. All the above 
are side-tank engines employed principally 
forshunting services. Some large “* banking ” 
engines, built for the L. and Y. Railway some 
years ago by George Hughes, had the 0-8-2 
wheel plan and inside cylinders, 21}in. by 
26in., with Joy’s gear and coupled wheels, 
54in. diameter. The steam pressure was 
180 lb. per square inch and the weight 84 tons. 

There may be other engines which could 
properly claim a place in this review, but 
within the limits of what does not pretend to 
be more than an outline sketch it is thought 
that sufficient has been said to indicate the 
principal steps taken in the development of 
eight-coupled locomotives on British railways. 
The writer is indebted to the North British 
Locomotive Company, Ltd., for the photo- 
graph of the Sharp-Stewart side-tank engines 
of 1896 for the Barry line, and to K. 
Stephenson and Hawthorns, Ltd., for the 
picture of Sir Henry Fowler’s 2-8-0 engine 
for the Somerset and Dorset Joint Railway, 
1925. The other illustrations are from 
photographs provided for this article by Mr. 
A.R. Bell, of The Locomotive. 








Tue MINISTER oF Suppty has released Mr. 
A. G. E. Briggs from the post of Deputy Controlle: 
of Iron and Steel Supplies. His services, however, 
will continue to be available in an advisory capacity. 
Mr. K. G. Lampson has been appointed Deputy 
Controller. 
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Double-Acting Marine Oil Engine 


————_>-—_—_ 


NHE type of engine illustrated in the accom- 

panying engravings, which was installed in 
two *‘ Empire ’ ’ class tankers built on the North- 
East Coast in 1943 and 1944 by the Nortb- 
Eastern Marine Engineering Company (1938), 
Ltd., is of the North-Eastern-Richardsons, West- 
garth double-acting, two-stroke design, and is 
of more than usual interest since it has been 
developed from the single-cylinder, double- 
acting engine designed by Mr. W. S. Burn, 
and built by Richardsons, Westgarth, Ltd., at 
West Hartlepool in 1925. 


HISTORICAL DEVELOPMENT 


It will be recalled that this origina] engine 
was of ail-British design, and that it embodied 
features which lent to the construction a 
simplicity which compared favourably with 
some of the more complicated Continental 
designs then being built. The experimental 
work was begun in 1925 and was continued for 
two to three years. The first technical descrip- 
tion of the engine was given in a paper read by 
Mr. W. S. Burn, in the spring of 1926 before 
the North-East Coast Institution of Engi- 
neers and Shipbuilders, on “‘ High-Power Oil 
Engines.”” That paper was reprinted in THE 
ENGINEER of April 30th and May 2lst, 1926. 
The first engine to go to sea was installed in the 
oil tanker ‘‘Irania”’ in 1929, and it had a 
cylinder bore of 21}in., with a stroke of 38in. 
With that engine considerable sea experience 
was obtained, and subsequent modifications 
were made to the large experimental unit. 
They included altered scavenging with super- 
charging, oil cooling for the pistons, and another 
position for the fuel pumps. In 1936 two four- 
cylinder engines were built and were installed 
in the Silver Line ships “ Silverlarch” and 
“Silverpine.”” The cylinders of these engines 


_ have a bore of 27}in., with a stroke of 47}in., 


and the running speed is 110 r.p.m. Their 
performance was carefully watched, and the 
modifications suggested by seagoing operation 
were embodied in the following design. When, 
in 1938, the interests of Richardsons, West- 
garth, Ltd., and the North-Eastern Marine 
Engineering Company, Ltd., amalgamated, the 
further development of the engine was entrusted 
to the latter company. 


DESIGN AND CONSTRUCTION 


Very few fundamental departures have been 





made from the original design, and most of 
them are of a relatively minor nature. They 
include an entirely new design of piston with 
no exposed, piston nut, and vertical scavenge 
pumps of more ortho- 
dox design have now 
been adopted, providing 
duplicate pumps, which 
give some provision 
against possible break- 
down. 

From the figures given 
below, it may be noted 
that a moderate rating, 
which should give a 
margin of power, has 
been adopted. Both the 
engine bedplate and, the 
framing are of fabri- 
cated structure, and do 
not differ essentially 
from the previcus design, 
except where modified 
to suit the crank case 
covers, which have now 
been arranged to expose 
the crosshead, guides to 
air cooling. In_ the 
earlier engines these 
guides were covered in 
by external casing doors 
fitted flush with the en- 
gine columns. The front 
doors have been simi- 
larly modified with con- 
sequent improved drain- 
age of lubricating oil to 
the bed plate sump. 
Forced lubrication is 
carried to all bearings, 
and the crank case is 
fitted with a vent pipe 
which is taken above 
the top level of the en- 
gine-room casing. As a 
good running balance is 
obtained with the five 
cylinders, it was un- 
necessary to fit balance-weights to the crank- 
shaft. 

All parts exposed to the combustion tempera- 
ture are made of the latest North-Eastern 
Lanz-Perlit cast iron, which has proved com- 
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4500 S.H.P. DOUBLE-ACTING MARINE OIL ENGINE 








pletely successful during six years of running 
experience in the earlier ships fitted with this 
type of engine. The cylinder entablature is 
stronger in section, and larger and more stream- 
lined supercharge valves and, indirectly operated 
central starting valves have been adopted. 
Whereas in the last design, the stuffing-box on 
the piston-rod was enclosed in the space between 
the cylinder cover and the top of the crank case, 
in the present case the cylinders have been 


CAMSHAFT DRIVE 


raised in order to expose to view the piston-rod 
between the stuffing-box gland and a stuffing- 
box, with scraper packing, which was also fitted 
in the “ Irania ” and the original design. 

The new design of piston is of interest. It 
consists of a hollow top or crown, with a peri- 
pheral skirt, a hollow bottom crown member 
with both inner and outer concentric skirts and 
an intermediate piece, to which the peripheral 
skirt of the top crown portion of the piston is 
connected. Passages are provided which enable 
the three portions of the piston to be connected 
and assembled. All surfaces are in contact 


Particulars and Dimensions 


Number of cylinders ... Five 
Designed output (continuous 

power) 4500 B.H.P. 
Cylinder bore 27hin. 
Piston stroke... ws coe Stu 
Running speed... ... ... 105 r.p.m 


Piston speed ... 825ft. per minute 
Brake mean effective pressure 61 lb. per sq. inch 
Scavenging air pressure 1-9 1b. per sq. inch 
Exhaust gas temperature 465-500 deg. Fah. 
Piston cooling oil aa item 136 deg. Fah. 

Fuel consumption... 0-33 lb. per H.P. hr. 


with the cooling oil. The oil enters the piston 
through a pipe running axially through the 
hollow-bored piston-rod, and the diameter of 
the pipe is such that it leaves an adequate 
annular passage for the return cooling oil. The 
oil supply is taken from the same circuit as 
that which supplies the main bearings and other 
bearings, and special care has been directed to 
the design of the telescopic pipe gear in the 
piston cooling system, so as to avoid hydraulic 
shock caused by the reciprocating motion, 
ample capacity air vessels being fitted. On the 
oil outlet from each piston ‘‘ Monitor ”’ tell-tale 
fittings to indicate the flow are arranged. 

The camshaft ig chain driven from the after 





end of the engine, as shown in the accompany- 
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ing engraving. There are four sets of cams for 
each cylinder. Two cams are provided for each 
fuel pump at top and bottom, two for the air 
starting valves, and two for the scavenge air 
slide valve, which gives a supply of super- 
charging air to the cylinders through separate 
sets of ports in the liner. 

At the front of the engine on the control side 
are the two scavenge air pumps, not shown in 
our illustrations, which are of the vertical 
reciprocating pattern, and are driven by beams 
from the crossheads of Nos. 2 and 4 cylinders. 
Air inlets are arranged on the forward and after 
ends of the pumps, 

The two starting levers, the gauges, thermo- 
meters, and other instruments are all grouped 
on a control board. 

At the back of the engine are two “ T. & K.” 
mechanical lubricators, which are chain driven 
from a shaft running along the front of the 
engine, There are five oil feeds for the top and 
bottom of the liners, and also feeds for the 
piston-rod gland and the supercharging valve, 
making eighteen points in all. The driving shaft 
is operated through a gear-box, giving either 
fast or slow speeds and a neutral position, so 
that manouvring conditions and slow-running 
conditions can:easily be met. 

The cylinder jackets are cooled by distilled 
water in a closed circuit, and a series flow 
through the covers, jackets, and the starting 
air valve is arranged. A “Monitor” type 





BOTTOM CYLINDER COVER 


tell-tale is fitted at each cylinder outlet, and, 
in addition, ‘‘ Monitor ” alarms to give warning 
should any fall of pressure take place in the 
cooling water or lubricating oil systems, are 
provided. 

The rods of the scavenge pumps are extended 
to take the plungers of the auxiliary pumps, 
and the main sea and distilled water cooling 
pumps are driven from No. 2 crosshead, while 
the lubricating sanitary and bilge pumps are 
worked from No. 4 crosshead. 

The pumps are of the usual marine pattern, 
with levers and links, and all bearings in drives 
are forced lubricated. 

The fuel pumps incorporate features of both 
Richardsons, Westgarth and North-Eastern 
designs, and are mounted in pairs at the top 
and bottom of each cylinder, each pump 
delivering to two fuel valves in each cylinder 
cover, top and bottom. They are cam-operated 
and are driven by Renold chain from the 
after end of the engine crankshaft. The start 
and finish of the fuel injection period is auto- 
matically regulated for varying engine speeds. 
The pumps are supplied under pressure from a 
small pump and a very complete system of filtra- 
tion is adopted. The injection valves are of 
C.A.V. standard design. 

The reversing and control systems are well 
designed. The usual system of lifting the lever 
rollers from the cams and sliding the camshaft 
fore and aft, in order to bring either the head 
or the astern cams into position, is used, but a 
new hydro-pneumatic engine has been intro- 
duced, which places the gear in position for 


either ahead or astern running. The starting 
and, stopping of the engine are carried out by 
pneumatic relays, and an “ Aspinall” governor 
is included in the control system. Interlocking, 
so that the operator cannot make any false 
move, is provided. The manceuvring of the 
engine with this new control gear has been found 
to be quite simple and sure. 








The Location of Trunk Roads 
in Urban Areas* 


PRELIMINARY INVESTIGATIONS 


HiGHway engineering, like any other depart- 
ment of civil engineering, requires prior to 
design some preliminary survey in order that a 
true picture of needs and conditions may be 
obtained. The survey is essential. Its place 
cannot be taken by preconceptions or beliefs 
regarding traffic routes and traffic needs; in 
fact, its function is in part to discount the 
adverse influence of preconceptions. At present 
traffic surveys are made for the purpose, not 
only of deciding on future facilities for traffic, 
but also for arriving at statistics which may 
help to find solutions for such problems as road 
accidents. 

While present traffic censuses are very service- 
able, they are on the whole not completely 
adequate from the point of view of the highway 
engineer, in that the majority of them do not 
indicate the sources and destinations of vehicles, 
but give only the types and quantities of 
vehicles passing certain points during a limited 
period of observation. This is unfortunate, 
because in the absence of sufficient information 
a number of suppositions have been made 
which, although inaccurate, have been too often 
accepted without question. As a result a 
number of main roads have been constructed 
in places where there has not been the traffic to 
justify the expenditure, while, on the other 
hand, useful proposals have been denied con- 
sideration due to them because they did not 
fall into line with current policy. 


ScHEMES OF YESTERDAY 


There have been in the past some not too 

successful experiments in the lay-out of high- 
ways in towns. During the rapid development 
of new cities in the United States and some 
other parts of the world various regular grids 
were tried out. The square grid, which at first 
must have seemed a splendid rational scheme, 
was applied without regard to local conditions, 
and became the most prevalent. But it was 
found to be very unsatisfactory. Some of the 
proposals embodying it had to be revised con- 
siderably because of local geographic features, 
and in other instances where the system had 
been put into practice its inefficiency from the 
point of view of directness of travel in the 
diagonal direction made it necessary for main 
diagonal roads to be cut at great expense. For 
these reasons the drawbacks of the square grid, 
from all points of view other than “ site develop- 
ment,” were soon generally appreciated. 
In such circumstances it would be expected 
that the necessity for proper traffic surveys and 
analyses of statistics would have been generally 
acknowledged and that traffic experts would 
have called for research into the matter; for 
while main roads are costly items, networks of 
roads are still more costly and expenditure 
alone would justify very extensive investiga- 
tions. But, on the contrary, suggestions have 
been made by town planners and others who 
are not highway engineers, while the engineers 
themselves have been content to remain silent, 
even when very questionable proposals have 
been put forward, and some of the proposals 
from the traffic point of view have been very 
questionable indeed. 


By-Pass Roaps 


Shortly after the last war many by-pass roads 
were constructed. The congestion of traffic 
in the centres of large provincial towns and 





* Abstract of paper by L. B, Escritt, prepared for 


towns outlying the London conurbation haq 
called for urgent remedies, and in view of the 
engineering difficulties, but more particularly 
the financial and administrative difficulties of 
improving the main roads through the towns 
local schemes of devious (often semi-circular) 
by-passes were executed. This in some casgeg 
relieved moderate-sized towns which had grown 
up on main highways, but in the case of the larger 
towns it was found that while at times the new 
by-pass roads absorbed fair quantities of traffic, 
relief in the urban centres was negligible and 
further measures had to be considered, 


Rine Roaps 

The by-pass principle has now been extended 
as a suggestion for the relief of the congestion 
at the centres of those larger county towns from 
which many main roads radiate, and also as a 
possible solution of the traffic problems of large 
conurbations such as London. In these cages 
the by-pass becomes a so-called “ circular ”’ road 
forming an arc of a circle on one or more sides 
of a town or a complete “ ring road ”’ surround. 
ing a town. In recent planning proposals, 
suggestions have been made for a number of 
concentric ring roads connected by radials ; for 
example, it has been proposed that for Greater 
London five concentric rings should be 
constructed. 

But is the ring road, or more particularly the 
** radial-and-ring ’’ design, a genuine technica] 
improvement on the square grid? Is it sound ? 
These questions should be answered if the design 
is to be used universally or at all, and for the 
questions to be answered the plan must be 
examined critically. 

The radial-and-ring design has some qualities 
in common with the square grid. Like the 
square grid, the areas framed, by the roads are 
four-sided ; the grid is a “‘ two-axis”’ grid. The 
only difference between the two designs is that 
in one all roads are parallel to two axes set at 
right angles, while in the other a set of curved 
roads cross at right angles a set of roads that 
radiate from a point, On these grounds it may 
be suspected that the two designs are of about 
equal efficiency. It could further be suggested 
that the square grid is preferable, in that it 
does not gather traffic towards a centre and 
cause congestion. 

Next, the radial-and-ring design may be 
examined from the ‘“ by-pass”’ point of view. 
There are ideas behind the ring road theory 
that at first appear obviously sound, They 
are :— 

That the circular roads by-pass the centres 
which would otherwise become congested 
by ‘through traffic.” 

(This first contention is based on the 
assumption that through traffic is an 
important proportion of the traffic found in 
the centre of a fair-sized town.) 

That the circular roads give improved 
communication from one part of the out- 
skirts or suburbs of a city to another. 

(This second contention is based on the 
assumptions that existing non-radial roads are 
inadequate and that there is a large per- 
centage of traffic requiring to travel in a 
circumferential direction.) 


Taken at its face value, this theory appears 
very reasonable, for it is clear that if a large 
proportion of traffic is that which passes through 
a town, diversion by a by-pass, particularly by 
a completely circular road, should prevent the 
congestion that, as no one doubts, occurs in 
the centres of our larger towns. But before 
plumping for this system as so many planners 
have done, one should first examine it to see if 
its efficiency is as real as it is apparent and to 
make sure that there is no better alternative. 

The assumption that a large proportion of 
traffic is that which passes through a town 
without having business in the town itself must 
be examined. As regards London, this is 
certainly not true. The traffic census of 1937 
showed that far more traffic flowed within the 
centre of London county along the main through 
roads than could be accounted for by the quan- 
tity recorded as entering and leaving by those 
ancient roads which lead to the counties. Even 
if the whole of the traffic that entered London 
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others, the congestion at the centre would not 
be explained. This fact is equally true of 
Leeds. 

But the traffic surveys portrayed in the figures 
do not demonstrate the extent to which the 
ring roads of these cities are used by the traffic 
moving within the area itself; traffic that 
presumably would prefer to use more direct 
roads were they available. The general method 
of making a traffic census is merely to count and 
classify types of vehicles at certain points 
without reference to their destinations, and if 
along a length of road a more or less even 
number of vehicles is found at different points 
it is assumed that the same vehicles are con- 
cerned throughout. For example, the Traffic 
Densities and Focal Points Map, taken from 
the “‘County of London Plan,’’ and based on 
the traffic census of 1937, shows a more or less 
even flow of traffic from the Portsmouth Road, 
where it enters the county at Tooting, to the 
Hertford Road, where it leaves the county at 
Stoke Newington. This assumption of through 
traffic cannot be accepted and it should be 
proved, before it is used as a basis of any form 
of design. Seeing that London is a main centre 
of commerce, it is reasonable to make the alter- 
native assumptions that the traffic entering and 
leaving the county by the various radial main 
roads is principally traffic that has business in 
the county itself and is passing in and out 
between certain central points—not through 
them—and that the internal circulation of local 
traffic forms a large proportion of that which 
goes to cause congestion. 

Much is said of the long-distance traffic that 
passed through London or even in and out of 
London. But is the long-distance traffic really 
of serious importance ? Those who have know- 
ledge of commercial transport will be aware that 
there are limits of economic radius for delivery 
of different goods by road and that the bulk of 
commercial road transport consists of com- 
paratively short journeys with many stops inside 
the region. Private motorists may go for longer 
distances, but surely a large proportion of 
those engaged in business make, like com- 
mercial vehicles, shortish journeys with many 
stops. A large proportion of traffic is purely 
local. Local authority and local tradesmen’s 
vehicles make very limited journeys and it is 
probably true that if all journeys by road 
through London between points outside were 
prohibited the reduction of road traffic in 
Greater London would, except during peace- 
time week-ends, not be noticeably reduced, 


A THEORETICAL APPROACH 

A reasonable preliminary assumption is that 
the amount of traffic entering or leaving a town 
depends on the size of the town compared with 
its neighbours. It may be reasonably assumed 
that small towns on an important through road 
connecting between two large cities would have 
much through traffic, but,.on the other hand, a 
large town with only small neighbours would 
have traffic mostly between its own component 
parts. If one then makes the further assump- 
tion that flow between centres is more or less 
proportional to the number and size of the 
centres, it becomes clear that where one large 
centre is surrounded by a number of smaller 
ones the flow in and out from the large centre 
to its smaller neighbours must exceed the flow 
through the main centre itself between the 
small centres. 

Suppose there is a central town made up of 
four units of area A, B, C, and D, and this town 
is surrounded at some distance by four smaller 
towns, the size of each being one unit of area, 
and denoted by E, F, G, and H. Now the 
possible journeys are made up as follows :— 

Journeys within the town between its 
component parts AB, AC, AD, BC, BD, 
CD. 

Journeys between the outlying towns and 
the components of the central town, AE, 
BE, CE, DE, AF, BF, CF, DF, AG, 
BG, CG, DG, AH, BH, CH, DH. 

Journeys from one outlying town to 
another, not passing through the central 
town, EF, FH, HG, GE. 

Finally, journeys between the outlying 
towns passing through the central town, 
EH, FG, 





Thus we find that in the system imagined, in 
which the central town is only four times the 
size of one of its neighbours and equal in size 
to the whole of the area of its neighbours, six 
of the possible journeys are journeys between 
the town’s own parts (let us call them “ Class W 
traffic ’’) ; sixteen are in and out of the central 
town in a radial manner (“‘ Class X traffic ”’) ; 
and only two actually pass through the town 
itself (‘Class Y traffic”), the remaining four 
journeys being journeys that do not come near 
the town (‘“‘ Class Z traffic’). While there are 
only two journeys that commence outside the 
central town and finish outside the central 
town, passing through its centre, there are eight 
journeys which either commence or finish in 
the central town and pass through it, thereby 
being possible causes of congestion. These are 
the journeys which are between the outlying 
towns and parts of the central town farthest 
from them. 

(To be continued) 








Electrodeposition Applied to 


Screw Threads* 


ELECTRODEPOSITION applied to screw threads 
may be for one of the following purposes :— 
(1) Protection from corrosion ; (2) rectification 
of worn or over-machined threads; (3) pro- 
vision of a non-seizing or non-scoring surface ; 
(4) surface hardening, especially on screw 
gauges. The first of these purposes is here 
omitted from consideration. 

Rectification of Worn or Over-Machined 
Threads.—It_ is rarely possible to rectify 
defective threads by direct electrodeposition— 
that is, without final machining or grinding— 
chiefly because the distribution of nickél deposit 
on @ thread form is uneven, more metal being 
deposited on the crests than on the roots; to 
a lesser extent the thickness of the deposit also 
changes gradually from the origin of the thread 
to its termination. If, as is nearly always 
necessary, machining or grinding is to follow 
electrodeposition, it is desirable that the original 
steel of the thread should not be exposed either 
during machining or as a result of wear during 
use. If steel is exposed during machining, a 
smooth finish may be difficult to obtain owing 
to the different properties of nickel and steel 
and their different reactions to the cutting tool. 
Even when the thread is coated, unless the 
repaired part is carefully marked or one thread 
left clear of deposit, it will be difficult to reset 
in the machine, with the result that the whole 
of the nickel deposit may be removed from one 
side of the threads. 

For these reasons it is desirable to prepare 
the thread in such a way that a substantial 
envelope of nickel will be left on the repaired 
thread. The following general rule is suggested. 
Where the required deposit is more than 
0-005in. and the total depth of the thread less 
than 0-054in. (equivalent to Whitworth 
standard form thread 12 t.p.i. or more), the 
thread should be machined off, leaving a smooth 
surface ; the minimum amount of metal should 
be removed. Nickel is then built up to a 
minimum thickness of 0-06in. (0-12in. increase 
in diameter) and the deposit is machined to the 
plan diameter; the thread is then formed 
entirely in the deposit, Larger threads may be 
machined to a flat top, e.g., half the thread being 
removed. 

The adhesion of the deposit, if the preparatory 
processes are conscientiously carried out, has 
been proved ample to avoid failure at the joint 
in shear, Tests have been carried out to 
establish this point using mild steel rods 
threaded }in. Whitworth. The threads of some 
rods were entirely removed, leaving a smooth 
cylindrical rod; on other rods the tops of the 
threads were machined off to depths of one- 
quarter, one-half, and three-quarters of the 
crest height. Duplicate specimens were then 
built up with excess of hard and soft nickel and 
were machined to size and re-threaded. The 


* Memorandum issued by the Electro sition Tech- 
nical Advisory Committee Representing the Admiralty, 
on aT of Aircraft Production, and Ministry of 

upply. 





threads were tested in shear, the loads being 
recorded and the appearance of the fracture 
noted. The load required to shear the threads 
differed somewhat for different specimens, 
although not in any relation to the amount of 
nickel remaining after re-threading. Fracture 
invariably took place at the root of the threads. 
It was concluded that electrodeposition of 
nickel can provide a mechanically strong 
method of reconditioning a damaged Whit- 
worth screw thread. The deposit should 
generally be of “hard” nickel; soft nickel is 
only allowable on lightly stressed unimportant 
members. 

Prevention of Scoring.—Nickel deposits, irre- 
spective of their intrinsic hardness, show a 
tendency to seize and score when under heavy 
sliding pressure in contact with steel. Where 
screwed members are to be pulled up hard, a 
final deposit of 0-0005in. to 0-00lin. of 
chromium should be applied to the machined 
thread before assembly. The ehromium deposit, 
if carefully applied, should need no further 
finishing. This method is also useful for applica- 
tion to one member of a pair of screwed steel 
components which are likely to score. 

Surface Hardening Screw Gauges by Chromium 
Deposition.—Electrodeposited chromium is 
extremely hard (VPN 800-950) and has a low 
coefficient of friction. It therefore forms a very 
suitable surface coating for one of two mating 
screwed surfaces which are frequently in relative 
motion. Electrodeposited chromium builds up 
more unevenly than nickel. For example, on a 
tin. brass rod, threaded twelve threads per inch, 
chromium which had been plated to an average 
thickness of 0-0005in. was found to be five 
times as thick on the crests of the threads as at 
the roots. It is thus necessary that the thick- 
ness of chromium should be so chosen that a 
useful increase in life is obtained without 
spoiling the form of the thread. Since this 
thickness will be insufficient to contribute to 
the strength of the threads, the gauge must be 
hard enough to withstand plastic deformation 
by the forces met in normal usage. It is not 
fadvised to make the whole thread of chromium 
deposit because of its brittleness. 

Chromium can be usefully plated on screw 
gauges to reduce wear and friction. In view of 
the high accuracy and finish required, it is 
usually necessary to undersize the gauge 
0-00lin. to 0-002in. on diameter, d it 
excess chromium, and regrind to size. Since 
most screw gauges are made from extremely 
hard steel, especial care should be taken to 
prevent hydrogen embrittlement and cracking 
of the steel by the plating process. The follow- 
ing precautions are advised :—(1) Temper at 
150 deg. to 200 deg. Cent. for one hour before 
plating; cool in air; (2) if cleaning electro- 
lytically in alkaline solution, make the gauge 
anodic, not cathodic; (3) do not pickle the 
gauge in acid ; (4) temper at 150 deg. to 200 deg. 
Cent. after plating. 

The resetting and precision grinding of a 
plated screw gauge may be obviated by the 
following procedure :—The new steel gauge is 
selected or ground to near its low tolerance 
limit and is then chromium-plated, taking 
every precaution to obtain the most uniform 
distribution of deposit ; the average thickness 
of deposit being of the order of 0-0001in. or half 
the drawing tolerance, whichever is the greater. 
Although the deposit is thicker on the crests of 
the threads than at the roots in the ratio of 
1 to 4 or 5, the absolute difference of thickness 
is small and usually within the tolerance. The 
gauge is used until the chromium just begins to 
show signs of wearing through and is then 
returned to the plating department, where the 
remaining chromium is chemically removed and 
replaced. The process may be repeated a 
number of times. 








** A.E.C, GazetTe.”’—It is with pleasure that we 
are able to record the resumption of publication of 
The A.E.C. Gazette, the March, 1945, number of 
which has just been issued. It contains a Foreword 
by Mr. C. W. Reeve, chairman of the company, and, 
in addition to articles similar to those published in 
the past of interest to users of A.E.O. vehicles, it 
contains some aceount of the company’s wartime 





activities and products. 
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VICTORY IN EUROPE 


ALL organised resistance by Germany in 
Europe and on the seas has come to an end. 
Victory Day was announced by the Prime 
Minister in the House of Commons on Tuesday 
afternoon, and the King spoke to his people 
through the Empire broadcasting system in 
the evening. Thus ended the greatest tragedy 
Europe has ever witnessed, a tragedy whose 
immensity we cannot yet measure. We 
know the destruction in our cities; few 
persons on the fronts and fewer still 
in unravished lands have any but vague 
ideas of the damage—moral, material, 


and intellectual—that five years of un- 
restrained destruction have wrought. In 
all the great wars of the past the misery 
inflicted upon the civil population has been 
grievous, 


but in this war the bomber, the 


flying bomb, and the rocket increased it a 
thousand-fold. It will be distinguished from 
all other wars by the rapid development of 
the airarm. That arm in its various forms is 
capable of effecting incredible destruction at 
great ranges, and no problem of the future is 
greater than its control in the hands of aggres- 
sors. Unless that can be achieved, the whole 
tenor of life of all the nations of the earth 
must suffer a change. The fear of destruc- 
tion will hang over them, and happy peace 
with no inner dread of the future will be 
unknown. 
And now we turn to the resuscitation— 
the rehabilitation—of Europe and our own 
land. No one can avoid the certain know- 
ledge that the difficulties ahead are very great 
indeed. The dictates of humanity impel us 
to assist the unhappy peoples who, having 
groaned and suffered under the wanton and 
ruthless hand of Germany, suffered again in 
the process of liberation by the Allies. Even 
our late bitter enemies must in some measure 
be helped. Europe cannot exist with a fester- 
ing sore ever in its midst. Thus great sacrifices 
will have to be made by happier nations to 
feed the starving, tend the sick, and help a 
distraught and ruined continent back to 
health and contentment. No less than that 
would be in accord with the greatness of this 
kingdom, no less would be in harmony with 
its traditions of generosity to the fallen and 
distressed. The task is one that will call for 
all the skill and forbearance that the states- 
men and diplomatists of all the nations can 
command. No doubt one of the first steps, 
after the problem of attending to immediate 
human needs, will be the preparation of 
surveys of the state and needs of industries 
in ravaged countries. Then perhaps some 
allocation of contracts for the supply of food, 
goods, and machinery may be attempted, and 
the means by which they are to be paid for 
agreed between the several parties. It 
would be unseemly if unlicensed rivalry and 
competition for orders was, in such a case, 
allowed to prevail. Equally, it would be 
inhumane if, owing to the poverty of the dis- 
tressed countries, there was a reluctance to 
provide them with necessities. In a matter 
of this kind the old hard slogan must be 
softened. Business may still be business, 
but it must be so ordered as to satisfy the 
demands of our common humanity. In this 
country, as in those of our Allies, home needs 
cannot be wholly sacrificed. Here, our indus- 
tries must be set on their feet again, not alone 
with the object of restoring our own pros- 
perity, but, we trust, with a Christian thought 
of the services that can be rendered to all 
those who have suffered at the hands both of 
their enemies and their saviours. May we 
not, when we are putting our own house in 
order, bear in mind the needs and misery of 
those whose sufferings have been a thousand 
times greater than our own ? 
The Peace, if it may be so called when 


upon us as an anti-climax. 


degree. 


heavy psychological effect on many, perhaps | tion. 
all, of us, has gone by order and the mecha-|culty which he found in expressing his 
nical remnants of it are going ; the last traces|meaning in a brief sentence composed of 


world of politics, industry, and trade, thiy 
country is struggling upwards out of th¢ 
dark pit of war into the light of day. The 
problem that vexes the mind of all is what 
use we shall make of the Peace ; what issue 
we shall find through the many difficulties 
and obstacles, national and international, 
that face us. That there will be real danger 
cannot be doubted. Sections of our people, 
as well as other nations, will advance rival] 
claims, and all the skill of diplomats and the 
restraint of the people themselves will be 
strained at times to the utmost. It is a 
commonplace that the period after great 
wars is fraught with perils. But that we 
shall win through them we do not for a 
moment doubt, and we believe that in the 
attainment of a resettlement of Europe this 
nation will play a part no less great, no less 
vital to the freedom of the world, than it did 
when alone in June, 1940, it faced the 
challenge of Germany. 


The Language of Physical Science 


WE of to-day who have been nurtured in a 
school of physical science possessing a clear- 
cut unambiguous terminology rarely give a 
thought to the advantages which that 
terminology confers upon us or to the diffi- 
culties which had to be overcome and the 
bitter controversies which had to be settled 
before it became firmly established. Yet for 
many years—actually for nearly two centuries 
—the development of physical knowledge was 
hampered by the confusion which prevailed 
in the verbal usage of its exponents. The 
trouble began with the publication of the 
“ Principia.” Conforming to established 
tradition, Newton expressed his doctrines 
in a language which was dead long before 
formal physical science was born. He had, 
perforce, to use words to which the Latin 
grammarians had assigned inflexible common- 
place meanings, and for many years the 
understanding of his philosophy was hindered 
by the too rigid adherence of his translators 
to their lexicons In particular, endless 
trouble arose from the erroneously precise 
translation of the words in which he expressed 
the second law of motion. In the original it 
runs, ‘‘ Mutationem motus proportionalem 
esse vi motricti impressae...” From the 
grammarian’s narraw point of view the first 
two words mean “ change of motion ” and 
down to this very day we find them so trans- 
lated, even in authoritative textbooks. Yet 
if we take motion to mean change of position, 
as it does in commonplace usage, the law 
reduces to nonsensical verbiage. Had 
Newton used instead of motus the equally 
good Latin word momentum, his meaning 
would have been no clearer, for momentum, 
according to the grammarians, means simply 
movement. Even if he had used this alter- 
native and added a note to the effect that by 
momentum he meant—as we now do—the 
quantity represented by the product of the 


war still continues against Japan, has come] mass of a body and its velocity, he would 
For several | still have failed to make himself clear. 
months the end has not been in doubt. On|not the change of momentum, but its rate 
March 29th the last rocket was fired at|of change which is proportional to the applied 
England. Since then we have pursued our | force. 
normal courses of life in ever-increasing |meant the quantity represented by the pro- 
The black-out, which had such a|duct of the mass of a body and its accelera- 


It is 


By “mutationem motus” Newton 


We need hardly wonder at the diffi- 








of nervous tension have departed, and in the | commonplace Latin words, or at the confusion 
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and misinterpretation which prevailed for 
many years afterwards, even in the highest 
circles, down almost to the end of the nine- 
teenth century. 

Newton’s manner of expressing the second 
law of motion, combined with the misdirected. 
zeal of his translators and expositors, 
eventually resulted in a degree of misunder- 
standing which was such that it was possible 
to find the words motion, momentum, force, 
vis viva, energy, and work, used by different 
people to indicate the same things. To many 
of our younger readers this assertion will no 
doubt appear exaggerated. In support of it, 
however, we may recall the contest which at 
one time raged between two rival parties as 
to whether momentum was to be expressed 
by M v or M v, a contest which was probably 
unparalleled in the scientific world for its 
bitterness. Even as late as 1880 some 
treatises on dynamics used Mv to denote 
mass and $Mv* to represent momentum. 
About the same time, too, physical scientists 
showed signs of dividing into two camps over 
the meaning of the word “force.” One 
party, led by Professor Tait, was inclined 
towards the view that there was no such 
thing as force. The other insisted upon 
regarding force as one of the physical 
entities, but showed a complete lack of 
unanimity as to what it meant by the word. 
Maxwell, for instance, defined force as 
“ whatever changes, or tends to change, the 
motion of a body by altering its direction or 
magnitude.” Setting aside the use of the 
vexed word motion, many of Maxwell’s 
contemporaries argued that this definition 
added nothing to the information given in 
Newton’s first law of motion—of which, in 
actual fact, it is merely a verbal inversion. 
They contended, too, that it was not a good 
definition, because it did not tell them what 
force was, but only described one of its 
attributes. Equally well, they said, might a 
locomotive engine be defined as that which 
drew a train. These and many other dis- 
putes, which arose in connection with the 
language of physical science, may to-day 
appear trivial and unworthy of the time and 
learning which were spent on them. To the 
Victorians, however, they were of very great 
moment, and to the efforts which they made 
to resolve them we of this age owe far more 
than is commonly recognised. Science, 
expanding rapidly in all directions, was 
gathering a vast volume of fresh facts which 
demanded analysis and correlation. How 
could they be properly analysed and corre- 
lated while discordance and misunderstand- 
ing prevailed in the interpretation of the 
most fundamental words in the vocabulary 
of physical science? Heat, some asserted, 
was a “ mode of motion,” but of what value 
was that information to others if there was 
dispute and uncertainty concerning the 
meaning of the word “motion”? Was 
electricity a force as many contended ? How 
could this question be profitably debated in 
the absence of agreement as to the meaning 
of the word “‘ force ” ? 

Lord Kelvin used to say that as soon as he 
was in a position to measure a thing he felt 
he was on the way towards understanding it. 
To give the thing a name, however, represents 
an earlier and no less essential stage in our 
progress towards its comprehension. The 
evolution of all branches of science has been 
coeval with the evolution of their termi- 





The truth of this statement is 
particularly evident in the sciences of 
zoology and botany. It is equally true, 
although perhaps less generally apparent, 
in the case of mathematics and physics. The 
mathematician’s standardised symbols for a 
differential, an integral, a Bessel function, or 
a determinant are part of his highly 
specialised vocabulary, and their invention 
and common adoption have powerfully 
assisted the development of his science. So, 
too, the rationalisation and standardisation 
which the past fifty or sixty years have 
witnessed in the language of physical science 
have contributed greatly to its advancement ; 
how greatly those of us who have inherited 
the benefits of our forerunners’ labours in 
this field are prone to forget. There are 
some people who criticise and even scoff 
at the scientist’s insistence upon the use of 
a precise and specialised vocabulary. They 
stigmatise it as pedantry and seem to think 
that he should be able and ought to express 
his theories and conceptions in common every- 
day words, with their common, everyday, 
and generally many-shaded meanings. On 
the lowest plane, the use of an exact and 
specialised scientific vocabulary can be 
defended—if it needs defending—on the 
strictly utilitarian ground that it avoids an 
endless, tiresome, and time-wasting repe- 
tition of definitions and conventions. On a 
higher plane it can be defended on the philo- 
sophical ground that it economises thought. 
Physical nature is so complicated and the 
capacity of our minds to understand it is so 
limited and circumscribed that economy of 
thought is essential to the progress of human 
knowledge. Some people would even say 
that the progress of our knowledge concern- 
ing the physical world is identical with the 
discovery or invention of more economical 
means of thinking about it. The actual words 
embodied in the language of physical science 
are also frequently resented by unthinking 
critics. It is really a matter of little import- 
ance what words are chosen. We may, as 
the founders of physics did, adopt common 
everyday words and leave it to the efflux of 
time to attach precise and specialised mean- 
ings tothem. Or we may begin with definite 
conceptions in our minds and invent or coin 
words to designate them. This process has 
been followed notably—but far from uni- 
formly—in the sciences of thermodynamics 
and electricity. As an intermediate alter- 
native, we may adopt common everyday 
foreign words and rely upon their unfamiliar 
sound to disguise the simple, unspecialised 
meaning attached to them in the country of 
their origin. This process is typified in the 
language of aeronautics. It is not the words 
actually adopted that matter, but the precise 
meanings assigned to them and the general 
acceptance of those meanings by all scientists. 
In these meanings the fruits of our know- 
ledge concerning the physical world are 
crystallised. Inevitably those who have not 
the key to the language of physical science 
must find large tracts of it closed to their 
understanding. It cannot be helped. As the 
fate of many attempts to popularise science 
clearly demonstrates, science cannot abandon 
its specialised language without opening the 
door to misunderstanding and incomplete 
comprehension. It is certain that were it to 
do so its own progress would speedily wither 
and die. 


nologies. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





THE HEAT PUMP 


Sir,—Commenting upon the abstract in your 
issue of April 27th, 1945, of Dr. Faber’s paper 
on the value of heat, I would like to suggest 
that the mechanical equivalent of heat, as 
widely understood, is a source of errors in the 
thermal world. To an electrical engineer, the 
assignment of a mechanical equivalent to a 
B.Th.U. appears to be as misleading as would 
be a statement that electric charge and mech- 
anical energy are interchangeable. 

Dr. Faber compares the ‘‘ value” of the 
1000 B.Th.U. emitted from 5lb. of water 
cooling from 260 deg. Fah. to 60 deg. Fah 
(721 deg. absolute to 521 deg. absolute) with 
that from 1000 lb. cooling from 61 deg. Fah. to 
60 deg. Fah., and I would suggest that, apart 
from practical difficulties in realising the value 
of the heat in the latter case, the actual heat 
energies differ in the same way as the electrical 
energy from a 5 » F capacitor discharging from 
721 volts to 521 volts differs from that of a 
1000 » F capacitor discharging from 522 volts 
to 521 volts; although the quantity of 
electricity is the same (1000 micro-coulombs) 
in each case, the energies are 0-621 and 
0-522 coulomb-volts (or watt-seconds) respec- 
tively. 

The fractions of useful heat evaluated from 
Fig. 1 of the abstract can be deduced directly 
from fundamental principles by assuming that 
the energy of a given quantity of heat is pro- 
portional to the absolute temperature of the 
body in which it is stored (compare the energy, 
$qv watt-seconds, of a capacitor carrying a 
charge g coulombs at voltage v). Thus the 
energy of a quantity of heat H (B.Th.U.) at 
T, deg. Fah. (absolute) is equal to } HT, 
(B.Th.U.-degrees absolute), whilst the energy 
of the Same quantity of heat at T, deg. is 
4HT,. 

The difference in these energies, .7.e., }H 
(T,—T,), represents the mechanical work 
required to force H units of heat up the tempera- 
ture gradient T,—T, and may be likened to the 
work expended in moving apart the plates of a 
capacitor carrying a charge of coulombs, thus 
reducing its capacitance and increasing its 
voltage from v, to v,, and its energy by 
4q(v,—v,) watt-seconds. This result is in 
accordance with that of Dr. Faber. There 
appear, then, to be two ways of obtaining a 
quantity of heat H (B.Th.U.) at temperature 
T, (absolute) from a source at temperature T, ; 
one, the heat pump method, is to take a 
quantity H at temperature T, and expend 
4H(T,—T,) B.Th.U.-degrees of work upon it ; 
the other, the direct method, is to take a body 
of thermal capacity H/T, (B.Th.U./degree 
absolute) and temperature T, and. heat it 
directly from T, to T,. The quantity of heat 
required in this process is H/T, x (T,—T,) and 
the average temperature of the process is 
4(T,+T.); hence the energy required would 
appear to be H (T,—T,) (T,+T,)/2 T;. 

This gives for the “ advantage ’’ of the heat 
pump the value (T,+T,)/T,, which is not in 
accordance with Dr. Faber’s paper, since it 
has a maximum possible value of only 2 when 
T,—T, is very small. 

I should be glad to have your readers’ com- 
ments upon this anomaly. 

G. Jackson, A.M.I.E.E. 


Birmingham, May 4th. 
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Dehydration of Potatoes 


By A. E. WILLIAMS, F.CS. 


_— since Noah was marooned in his 
Ark man has been interested in drying 
processes, which in those early days took the 
form of drying fish or fruit in the sun, with 
the object of preserving it; and in our day 
most of us have, probably against our will, 
by this time become acquainted with the 
various forms of dehydrated or dried food- 
stuffs, such as eggs, milk, &c., but fewer of 
our number have yet met with dehydrated 
potatoes. In dehydrating such produce there 
are several objects in view, chiefly to save 
space in transit and in storage, to delay 
decomposition, to facilitate the preparation 
of the foodstuffs at the point of utilisation, 
and to prevent a glut of any specific com- 
modity, resulting in wastage. For many 
years before the war we were importing 
thousands of tons of water in the form of 




















moisture content of about 75 per cent., while 
the dehydrated potato contains only 6 to 
7 per cent. water. The packing density of 
dehydrated potato will obviously be much 
higher than that of canned potato, and for 
the dehydrated product the figure varies 
from 44 lb. to 62 lb. of potato per cubic foot, 
the exact figure obtainable depending on the 
particle size of the product. 

The dehydrated potato powder is recon- 
stituted by merely stirring in warm water at 
a temperature of about 90 deg. Cent., until 
the desired consistency is obtained, when a 
little salt is generally added, thus giving 
mashed potato which simulates very closely 
the mashed product direct from the whole 
potato. If one adds to the dehydrated 
powder boiling water instead of water just 
under boiling point, the starch cells are 













































mediate conditioning and sifting, a hard 
cohesive mass of potato results, which 
cannot be broken down to powder without 
damage to the starch cells. Therefore jn 
the first stage of drying, the pulped potato jg 
not dried down to its ultimate 6 to 7 per cent, 
water content before passing through sifting 
machinery, but an intermediate moisture 
content is aimed at. The tunnel dryers used 
in the process have been specially built for 
this class of work by Kestner Evaporator 
and Engineering Company, Ltd., 5, Gros. 
venor Gardens, Westminster, London, S.W.]. 
The standard type of tunnel dryer consists of 
three tunnels arranged alongside each other, 
as in Fig. 1, the two outer ones being termed 
the “wet” tunnels and the inner one the 
“dry” tunnel. Trolleys loaded with trays, 
each tray carrying a layer of the pulped 
potato, pass through the two outer tunnels, 
and converge at the entrance to the centre 
tunnel, through which they next proceed. 
The two outer tunnels are heated to a tem. 
perature of around 180 deg. Fah., and the 
inner one to about 150 deg. Fah., a current of 
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we were losing hundreds of tons of potatoes 
annually through decomposition. Dehydra- 
tion prevents this waste. The increasing 
importance of the potato industry in Great 
Britain is shown by the fact that during the 
1944 season no less than 1,400,000 acres were 
devoted to potato growing, an acreage far 
surpassing anything previously attempted in 
this country. Although during the present 
war dehydrated potatoes have been produced 
mainly for use by the various Services, there 
is every sign that after the war their use will 
become general in this country, and the 
impact of this on the food trades is likely to 
be as great as that effected by the canning 
industry some years ago. Potatoes have for 
some time now been put on the market in 
sealed cans, and this method of packing 
enables the product to be eaten in its original 
whole state, but this is the only advantage 
of this type of canning over dehydration. 
For example, 1 ton of potatoes when canned 
and packed will weigh approximately 3476 lb., 
but 1 ton of potatoes dehydrated will weigh 
when packed only about 7931b. This con- 
siderable decrease in weight on dehydration 
results from the fact that potatoes have a 


Fic. 1—-TYPICAL TUNNEL DRYER 


starch paste. This is a point worth remem- 
bering by the hungry man of the future, who, 
left to his own devices in the kitchen, is 
faced with a can of potato powder, for here 
a plate of starch paste is the reward of forget- 
fulness. Because of this great vulnerability 
of the starch cells, much care has to be 
exercised in the preparation of the powder, 
and engineers have shown much ingenuity 
in devising plants that will handle and dry 
potato without damaging the starch cells. 
The potatoes are first thoroughly washed, 
bad ones being thrown off a picking belt, 
and when peeled the tubers pass into a steam- 
heated cooking vessel, when they are sub- 
jected to a slow boiling, then passed, while 
still hot (for if cold the starch cells would be 
opened), through pulping machinery. There 
is little new about the machinery and plant 
which performs these operations, so that 
their description is unnecessary. 


TUNNEL DRYERS 


Drying of the potato may take place in 
two stages, with a sifting process between the 
first and second stage. By drying down the 


spheric air is heated in a steam heater, or by 
other convenient method, to the required 
temperature, and then introduced into the 
centre tunnel. This air passes once only 
through the tunnel, without recirculation. 
At the air exit end of the tunnel the air 
stream is split into two sections and rein- 
forced by additional hot air to give a higher 
temperature for the two outer tunnels, 
through which it is then passed. Such a 
scheme of heating is both simple in operation 
and easy to control, and there is virtually no 
advantage in heat economy by recirculating 
the once-used air under drying conditions as 
required for potato pulp. In fact, recircula- 
tion of the air offers disadvantages in such a 
case, a correct balance of air being difficult 
to achieve, while temperature and humidity 
would not be so easily controlled. 

Each tunnel is 40ft. long by 3ft. 6in. wide 
by 6ft. high internally. The construction is 
in reinforced concrete, the walls and roof 
being 4in. thick and resting on a prepared 
concrete foundation. To facilitate cleaning 
inside, all internal surfaces are lined with a 
special glass-finish cement, while the external 








pulped potato direct, without any inter- 


surface is rubbed down and coated with thick 
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cement grout. Built into the end tunnel 
walls are roller shutters, consisting of inter- 
locking steel sections running in end deep 
mild steel channel guides. The casing hous- 
ing the shutters when open is mounted on 
top of the concrete tunnels, one independently 
operated shutter being at’ each end of each 
tunnel. The current of air is created by 
three fans, one to each tunnel, so that the 
air supply to each tunnel can be independ- 
ently adjusted and controlled. These fans 
are of mild steel construction, having a sheet 
steel casing in which runs an overhung mullti- 
vane type impeller, the latter being carried 
on a substantial mild steel shaft supported 


by two ball bearings carried in a suitable. 


housing. The fan has flanged inlet and outlet 
connections which are coupled up to the 
ductwork, the fan being mounted on top of 
the tunnel, bolted down to raised concrete 
plinths. The fan shaft extends through the 
outer bearing and is driven by a 5 H.P. pro- 
tected type squirrel-cage motor through a 














* “tHe EnGineca™ 


FiG. 2—SIFTING MACHINE 


vee belt. Each tunnel has an independent 
heater for the air current, the heater con- 
sisting of a steel-gilled steel tube battery, 
contained in a galvanised steel casing. The 
heaters are mounted above the tunnels, 
either in the ductwork or bolted on to the 
concrete roof. Any pressure of steam from 
60 1b. to 160 1b. per square inch is suitable 
for the heater supply, as the size of the heater 
allows considerable latitude in the steam 
pressure. Ductwork, which is used to con- 
nect heaters, fans, and tunnels, is of gal- 
vanised steel construction, the air outlet 
connections from the discharge ends of the 
wet tunnels being small flanged sections 
which are normally connected to additional 
ductwork to run to atmosphere or to an 
adjacent chimney. Regulation of the volume 
of air passing through a tunnel is accom- 
plished on each tunnel by a damper provided 
with remote control for ease of operation. 
The trolleys which carry the potato pulp 
through the tunnels are constructed of mild 
steel galvanised, a substantial base being 
built up in steel channels carrying plummer 
blocks, in which run the steel axles mounting 
6in. cast metal wheels. Above the main 
bottom framework is erected an angle iron 
structure suitably cross-tied to carry the 
trays, which are supported independently on 
light angle guides, suitably spaced to allow 
free passage to air between. In addition 
to the load-carrying wheels, which are 
centrally placed, there are a forward and a 
rear guiding wheel which engage in a single- 
line track running centrally in the tunnels. 
The trolleys may be passed through the 





gradient is sometimes created ; or they may 
be driven by electric motor. A tunnel dryer 
is equipped with twenty-one trolleys, each 
containing forty-four trays, which latter are 
made up with a steel outer framing cross-tied, 
and galvanised steel wire mesh is secured to 
the frame to give a good smooth finish. The 
design of the trays gives a light weight when 
loaded with potato pulp, combined with 
sufficient strength to withstand working 


the potato falls on to the sieve C and comes 
into contact with the revolving brush B. 
This brush is specially designed in two 
portions, the first of which, acting at the 
hopper end of the machine, passes the finer 
particles directly through the sieve C. Any 
lumpy potato not immediately escaping 
through the sieve is automatically propelled 
by the movement of the brush towards the 
other end of the machine, where the brush 





conditions. Control of the drying process is 
rendered easier by dis- 
tance reading dial ther- 


is designed to break down gently the cohering 





mometers, giving the 
dry bulb air tempera- 
tures at the inlet and 
outlet of each tunnel. | | 
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different points of each 
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by a compound pres- 
sure gauge. The heaters 
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cally controlled, the control being water 
operated on a floating diaphragm type valve. 
Steam consumption required by the plant 
under normal conditions of operation is 
2400 lb. per hour at 60 1b. per square inch, 
while the electric power consumed is approxi- 
mately 9 kW. Each tunnel normally holds 
six trolleys, so that there are eighteen in the 
tunnels simultaneously, while the remaining 
three are being loaded or unloaded. A 
standard size of tunnel dryer will evaporate 
1000 lb. of water per hour, and handle about 
20 tons of potato pulp per twenty-four hours, 
drying down to a moisture content inter- 
mediate between the original and the ulti- 
mate of 6 to 7 per cent., in the first passage 
of the pulp through the plant; and on the 
second stage of drying, reducing the moisture 
from the intermediate figure to the final 
6 or 7 per cent. 


SIFTING 


The potato leaving the tunnel dryers is 
allowed to cool thoroughly before passing to 
the sifting machines. This cooling stage or 
conditioning period is necessary because the 
warm product would clog the sifting machines 
and also damage to the starch cells would 
result, with the consequent total loss of the 
product for food purposes. The type of 
sifting machine used is illustrated in Fig. 2, 
built by W. Gardner and Sons, Ltd., Bristol 
Road, Gloucester. Cooled potato from the 
dryers passes into the hopper A, containing 
a shaking feed and regulator gate, which 
latter can be opened or closed as desired to 
adjust the rate of feed in accordance with the 








FIG. 3—CENTRIFUGAL SPRAY DRYING PLANT 


mass of potato, this breaking-up action being 
facilitated by the rotation of the brush 
against the top sieve E. As the potato is 
broken up it falls through the sieve C, but 
any harder particles, such as potato peel, 
left in by the peeling machines are passed out 
by the brush through the outlet H, through 
which also passes materials of a heterogeneous 
nature, such as stones or iron nuts which 
may have fortuitously entered the product 
during previous processes. Thus the sieve 
never becomes choked nor damaged through 
hard material. The sifted potato falls into 
the mixing chamber F, which contains a 
specially constructed agitator G. Into this 
chamber through the door K go the preserva- 
tives which are added to maintain the white 
colour of the potato and to preserve it from 
premature decomposition. These preserva- 
tive chemicals may be in powder or liquid 
foam, but they always form well under 1 per 
cent. by weight of the batch in the chamber. 
Yet such small proportions are very quickly 
and evenly distributed throughout the batch. 
Due to the design of the mixing chamber, it 
is not possible for any of the potato powder 
to escape being blended with the preserva- 
tive, and chemists unaccustomed to this 
machine have spent many hours on analy- 
tical work in a fruitless effort to find a morsel 
of powder coming from the machine un- 
blended. The potato powder is discharged 
from the machine through the aperture I. 
In a large installation these machines are 
arranged in line, so that a conveyor belt, 
common to them all, may be run between the 
supports of the machines and directly under 








tunnels by man-handling, when a suitable 





speed of sifting below. From the hopper 








the discharge doors. The various parts of 
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the machine are all interchangeable, and the 
whole machine is constructed for quickly 
taking apart. 
be instantly withdrawn and another one sub- 
stituted, which is a valuable feature when the 
powder is required of different particle size ; 
while the brush B is also quickly removable. 


For example, the sieve C can|butor is fitted a cast iron Z ring, carrying 


plates to give a uniform air velocity in the 
chamber. To the centre of the air distri- 


the atomiser and driving gear H. As the 
potato suspension is sprayed in a finely 
divided state into the chamber, each minute 
particle is immediately met by the current 





the atomiser disc is shown by a tachometer 
coupled to the gear-box by a flexible drive, 
Efficient control of the plant is facilitated 
by the instrument panel, which is fitted 
with distance-reading “U” type water 
gauges for indicating the pressure of the 
inlet air to the chamber, the exit air from 


By loosening the thumb knobs L the bottom }of hot air and almost instantaneous drying|the chamber, and the pressure inside the 


part of the mixing chamber F, being hinged, 


at once opens into position shown by dotted | powder to the bottom of the chamber, and is 
discharged through a sealing valve or air|the inlet and exit air temperature, besides 


line J, and the whole of the agitator G is 
then exposed to view. The machine is con- 
structed with cast iron frame, other metal 


parts of mild steel, and the sieve frames of|inverted baffles to arrest dried powder 


Northern American white wood. Different 
sizes of sifter are now made, varying in capa- 
city up to 20 tons. The potato leaves these 
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machines in powder form and goes back to 
the tunnel dryers for the final drying down to 
6 to 7 per cent. moisture content. It is then 
ready for dressing and packing. 


DEHYDRATION BY SPRAY DRYING 


An alternative method of drying the cooked 
mashed potato is by the use of centrifugal 
spray dryers, in which case the drying opera- 
tion can be carried out in a single stage. In 
this method the pulped potato is diluted with 
water until about 15 per cent. solids are 
present, this strength being found the most 
suitable for operation in spray dryers. A 
centrifugal spray drying plant has been 
developed for this purpose by the Kestner 
Evaporator and Engineering Company, Ltd., 
consisting essentially of a spraying and drying 
chamber, dust separator, dust collector, air 
heater, and fans. The drawing, Fig. 3, gives 
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FIG. 5—-DIAGRAM OF SPRAY DRYING 


a typical arrangement of this plant, while the 
diagram, Fig. 5, makes clearer the cycle of 
operations. Air is drawn in through the filter 
A by the steel plate fan C and is passed into 
heater D through the tubes which are sur- 
rounded by steam and out at the upper end 
at the predetermined temperature for drying, 
the tubes in the heater being designed to 


create a high air-velocity with maximum heat| system. In the larger sizes of gear-box the 
Hot air is delivered into the top| oil passes through a separate water cooler, 
of the chamber K through a double tangential|and the lower casing of the gear-bex is 


transfer. 


results. The dried product falls as a fine 


lock. In the centre of the cone of the 
chamber is a spent air pipe, fitted with 


carried over with the air stream. The air 
entering the tangential separator M_ still 
contains a trace of the dried potato powder, 
and this is for the most part collected in this 
separator. Any final traces of powder still 
in the air stream leaving the separator are 
collected in a series of bag dust collectors R. 
These are made up of a number of sections, 
one of which comprises four filter sleeves, 
each section in turn being isolated from the 
others for purposes of emptying and clean- 
ing, which arrangement enables the plant to 
operate continuously. Potato powder is 
thus collected from the plant at three differ- 
ent points S1, § 2, and S 3, the bulk of the 
product, of course, coming from the chamber 
Sl. 


CENTRIFUGAL ATOMISATION 


A special feature of this plant is the unique 
apparatus for securing the necessary fine 
spraying, so called “atomising,” of the 
potato product. The older type of spray 
dryer employed the pressure jet method to 
obtain a fine spray, but this necessitates the 
use of very high pressures, exerted by special 
feed pumps with their costly maintenance, 
and the jets themselves frequently become 
clogged. In the plant under consideration, 
jets, or other fine clearances, are dispensed 
with altogether, and use is made of a specially 
shaped disc, rotating at high speed, on to 
which the potato suspension is fed by gravity 
from a feed tank. The liquor is thrown from 
the periphery of the disc, as shown in the 
diagram, Fig. 4, in the form of a fine mist 
or spray of minute particles, so exposing a large 
surface of the product to the action of hot air. 
Because of this, drying takes place very 
quickly and the product does not deteriorate 
in any way due to prolonged exposure to 
heat. Fig. 6 depicts the spraying disc 
coupled to the gear-box, which is usually 
driven by an electric motor, although any 
other source of power, giving a uniform 
driving torque, may be used. The vertical 
spindle, D, Fig. 4, is operated from the gear- 
box, and has at its lower extremity the 
spray disc, which projects into the drying 
chamber. Potato liquor is fed through the 
annular pipe A, falling on to the distributor 
B, which spreads it evenly over the disc. 
The gear-box is provided with an automatic 
centrifugal clutch to facilitate starting up, 
this being housed in the driving pulley which 
runs at normal motor speed. The vertical 
dise spindle is driven by the pulley through a 
specially designed single-stage step-up gear. 
Thus when a standard motor speed of 1440 
r.p.m. obtains the spindle speed may be as 
high as 10,000 r.p.m. In the gear-box is an 
efficient lubricating system consisting of 
reciprocating and rotary pumps for positive 


sight-flow glasses to the various bearings 
through a filter fitted in the oil circulating 


chamber. The panel also carries distance. 
reading dial type thermometers indicating 


the ammeter for the motor driving the 
atomiser. 

This type of drying plant, the spray 
chamber and separator of which are con. 
structed in tinned steel, is made in various 
sizes to suit the requirements of large or 
small potato products factories, the drying 
capacity being, in terms of water evaporated 
per hour, from 40 lb. to 1200 lb. The standard 
size of spray dryer will handle in one hour 
1000 lb. of potato suspension, containing 
15 per cent. solids, evaporating therefrom 
840 lb. of water and producing 160 lb. of 
potato powder, the steam consumption used 
in the cooking and drying (through the spray 
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dryer) of this amount of potato being approxi- 
mately 3000 1b. One of these spray drying 
plants installed in a factory occupies three 
normal size factory floors, and the design of 
the plant ensures a high degree of cleanliness 
in operation. Sight glasses are provided at 
convenient positions in the body of the 
chamber, through which the course of opera- 
tions can be viewed. These glasses are on 
hinged frames for ease of cleaning. 

It is claimed that dehydrated potato has’ 
practically the same nutriment value as the 
original tuber, and in this connection much 
care is taken in the processing not to destroy 
or lessen in quantity the amount of ascorbic 
acid the potato contains. Recent scientific 
work shows that to maintain the human body 
in a healthy state a certain amount of 
ascorbic acid must always be present, and 


oil feed to the bearings. By this means the|that where there is a deficiency of this acid 
oil is continuously circulated, passing through| the person concerned is not only in a state 
of sub-normal health, but would recover only 


very slowly from a bodily injury or wound. 


Thus the necessity for maintaining a supply 
of ascorbic acid in the food served to anyone, 
and particularly to the troops in the battle 








distributor E, which is provided with diffusion | jacketed for water cooling. The speed of 


zone, is obvious. 
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The Trend of Modern Steam 


Locomotive Design* 
By H. J. HULME 


INTRODUCTION 


In any investigation into the trend of steam 
locomotive design the first thing which strikes 
the investigator is that, despite the great strides 
made in the application of steam power in 
stationary land practice and in marine engineer- 
ing, the modern steam locomotive is, with the 
exception of superheating, identical in its basic 
design with the first successful steam locomotive 
introduced by George Stephenson over 100 years 
ago. At first sight this would seem to indicate 
a sad lack of initiative and progress on the part 
of the locomotive designer, and indeed such a 
charge has often been made in recent years by 
engineers not directly connected with railway 
operation. In actual fact, the charge is very 
far from the truth, for many attempts have 
been made in various parts of the world to 
introduce into railway working steam locomo- 
tives embodying features of land or marine 
practice which had proved their worth in those 
fields. 

At one time or another locomotives have been 
built incorporating in their design high-pressure 
water-tube boilers, steam turbines with and 
without condensers, and either directly geared 
to the driving wheels or with electric drive, 
pulverised fuel firing, closed circuit super- 
pressure boilers and similar features of land and 
marine practice. 

With the exception of the L.M.S.R. turbo- 
locomotive, a directly geared turbo-driven loco- 
motive of otherwise orthodox design, none of 
these unorthodox locomotives is, as far as the 
author is aware, in general use to-day on the 
world’s railways. The reasons for this are not 
far to seek. 

Railway working imposes upon the designer 
and operator far more restrictions than are 
found in either land or marine practice. The 
locomotives must be built within a very 
restricted loading gauge. It must be so pro- 
portioned that the desired weight distribution 
may be obtained on the axles, the maximum 
weight upon any one of which is also severely 
restricted. It must be capable of operation 
with widely varying qualities of fuel and water 
and over widely varying ranges of power; it 
must require the minimum of maintenance and 
renewal of parts ; it must give maximum avail- 
ability of service, and, above all, it must be 
reliable in operation and capable of handling all 
forms of traffic without difficulty. 

It is the locomotive designer’s job to ensure 
that his locomotive will meet all the above 
requirements, and that having met them it will 
give the best possible thermal efficiency under 
the circumstances. 

The operative words in the preceding para- 
graph have been purposely italicised, for it is 
too often stated that the efficiency of the steam 
locomotive is lamentably low and capable of 
great improvement if only the locomotive 
designer were progressive enough to take 
advantage of practices common in land or 
marine steam engineering. 

This belief is entirely unwarranted, as is 
witnessed by the numerous attempts which have 
been made to introduce features of land and 
marine practice into locomotive design only to 
meet with complete failure. The truth is, of 
course, that the restrietions and demands of 
railway working are such that only the simplest 
forms of motive power can hope to fulfil require- 
ments and give the all-round reliability and ease 
of maintenance demanded. 

It is of little use increasing by 10 per cent. the 
thermal efficiency of a locomotive whose fuel 
bill amounts to only some 8 to 10 per cent. of 
the total running costs, if by doing so the 
increases in capital costs and maintenance 
charges are of an appreciable amount, as this 
will quickly nullify any benefits obtained from 
the increased thermal efficiency. Only too often 
in the past has this fact been ignored by pro- 
tagonists of new and unorthodox types of steam 





* Excerpt from a paper presented to the Manchester 
Association of Engineers on March 9th. - 





locomotives which very often by their com- 
plexity and elaboration of design were doomed 
to failure before ever being placed in service. 

It is no surprise therefore to find that whilst 
appreciable improvements have been made in 
the efficiency of the steam locomotive within 
recent times, the increased efficiency has been 
effected by improvements to existing forms of 
equipment and not by any radical changes in 
design. 

It is the object of this paper to indicate in 
broad outline how these improvements have 
been effected and to show the lines on which it 
is anticipated the steam locomotive will continue 
to be developed in the future. 


THE GENERAL DESIGN OF THE LOCOMOTIVE 


Whilst the steam locomotives now in use in 
various parts of the world are in their main 
features of design very similar one to another, 
they exhibit various characteristics common 
only to the country of their origin or use, and. 
it will be more convenient therefore in consider- 
ing the trend of present-day design to deal with 
this on what may be termed a national or 
regional basis in order that the reasons for the 
variations in design may be appreciated 
correctly. 

There are many differences in the designs of 
locomotives emanating from Great Britain, the 
European Continent, and the U.S.A., each 
having well-defined features distinguishing it 
from the designs of the other regions. It is 
proposed therefore to touch briefly upon the 
characteristics of these three regions in the 
order mentioned above. 


GREAT BRITAIN 


(a) Home Railways.— Until quite recent 
times, the majority of the main line passenger 
trains of this country were operated by 4-6-0 
locomotives having boilers of moderate dimen- 
sions and narrow fire-boxes placed between the 
engine frames. These locomotives gave long 
and valued service,*and even to-day, in their 
modernised form, are the locomotives most 
commonly seen on British railways, operating 
express passenger trains of between 400 and 450 
tons behind the tender. In the early 1920s 
the late Sir Nigel Gresley introduced into the 
G.N.R. for the haulage of heavy express 
passenger trains the first 4-6-2 “ Pacific” 
type locomotive, with high-capacity boiler, 
having a wide fire-box situated behind the 
coupled wheels, to be placed in general service 
in this country. 

The trend of present-day design on the 
British railways is, selecting cylinder area as a 
basis of comparison as indicating the potential 
mechanical horsepower of the locomotives, that 
the boiler proportions have been in all cases 
very considerably increased. In relation to the 
cylinder area the boiler evaporative heating 
surface has increased approximately 24 per cent., 
superheater surface approximately 110 per 
cent., and grate area approximately 40 per cent. 
In the boiler itself in relation to the evaporative 
heating surface, the superheater surface has 
increased by approximately 70 per cent. and 
the grate area has increased by approximately 
11 per cent. 

These figures indicate that the 4-6-2 locomo- 
tives, whilst basically having approximately the 
same cylinder horsepower as the 4—6—0 locomo- 
tives they have replaced, will be capable of main- 
taining maximum horsepower without forcing 
the boiler or increasing unduly the firing rate per 
square foot of grate area, thus leading to an 
immediate increase in boiler efficiency for the 
same power output. The new locomotives will 
also be capable of hauling much heavier train- 
loads at higher average speeds than could the 
4-6-0 locomotives, by reason of their much 
improved haulage capacity on heavy gradients 
and their capacity for-maximum sustained 
power output. 

Another feature of note is the very marked 
increase in the proportion of the superheater in 
relation to boiler heating surface. This increase 
of approximately 70 per cent. will obviously 
give a much higher superheated steam tempera- 
ture, again leading to a substantial increase 
in engine efficiency. The greatly increased 
boiler capacity and grate area should lead also 
to a reduced boiler maintenance and repair 





charges for the reason that the evaporative 
rates and firing rates should be greatly reduced 
in normal working, leading to less wear and tear 
on the boiler and grate. 

Considerably less progress has been made in 
the development of freight locomotives on 
British railways than of passenger locomotives, 
for the reason that whilst the four-wheeled 
unbraked loose-coupled wagon remains the 
main type of freight container in use, the 
maximum trainloads which can safely be 
handled by one engine remain well within the 
compass of the 2-8-0 freight engine, which, 
apart from the 2-6-2 ‘“‘ Green Arrow ”’ express 
freight locomotive of the L.N.E.R., has been 
standard equipment for many years on the 
main line railways of this country. 

In general construction, all engines, both 
passenger and freight, have plate frames and, 
apart from the “ Merchant Navy ” class of the 
Southern Railway, which has a steel fire-box of 
welded construction, have fire-boxes of copper 
in accordance with usual British practice. It 
will also be noted that in all cases these heavy 
passenger locomotives have three or four 
cylinders, the reason being that the British 
loading gauge is too restricted to allow of the 
power required being developed from two 
outside cylinders. 


EUROPEAN LOCOMOTIVES 


In general, there are two distinct schools of 
design on the Continent of Europe. In France 
the compound locomotive has been developed 
to an extent quite unknown elsewhere and with 
a success never attained in any other country. 
The reason for this is difficult ‘to say, for the 
principles of compound working have been 
known to railway engineers for many years and 
many attempts have been made in other coun- 
tries to standardise compound engines, but 
without the success attained by the French 
railways. These compound locomotives are 
invariably of the four-cylinder design with the 
two high-pressure cylinders outside the frames 
and the two low-pressure cylinders inside the 
frames, an achievement which is only possible 
by reason of the generous loading gauge on the 
French railway system. From many tests 
made in France there seems little doubt that 
the latest of these French compounds have the 
highest thermal efficiency of any steam loco- 
motives running to-day, though how much of 
this is due to the compound principle and how 
much to the very high superheated steam 
temperature of approximately 800 deg. .Fah. 
at which they operate it is hard to say. 

Apart from France and in Germany, where a 
limited number of compound locomotives is in 
use, most of the other Continental countries 
have standardised on the simple expansion 
locomotive, as in this country; but, as is 
natural with their more liberal loading gauge 
and heavier trainloads, the general size of loco- 
motive is larger than in this country. 

For passenger service the 4-6-2, 4-8-2, and 
4-8-0 types are in general use, whilst the freight 
service 2-8-0 and 2—10—0 locomotives are most 
commonly used. 

In general construction both plate and bar 
frames are in use, the latter in Germany and 
countries following German design, and the 
former in France, Belgium, and Spain. In all 
countries copper is almost universally used for 
fire-boxes, although of late years a number of 
locomotives have been equipped with steel 
fire-boxes. Particular attention is drawn to the 
boiler and superheater proportions relative to 
the cylinder proportions on the majority of 
European locomotives, for it is in this respect 
that the Continental locomotive designer 
departs most noticeably from British practice. 
Whilst the boiler evaporative heating surface 
is generaJly less than on British locomotives, 
the superheater surface is considerably higher, 
with the result that when working at maximum 
boiler output and burning coal at a high rate 
per square foot of grate, a considerably higher 
proportion of the heat generated is absorbed in 
the superheater. This is borne out by the high 
superheated steam temperature at which the 
locomotives usually operate, much higher than 
in either British or American practice. As far 
as detail design of the locomotives is concerned, 
it is generally true to say that, component for 
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component, the Continental locomotive is much 
more elaborate than the British locomotive and 
that the Continental locomotive engineer is 
more prone to fit “gadgets” than the British 
engineer. 

Unrrep States oF AMERICA 


Owing to the much more generous loading 
gauge on the railways of the U.S.A., and the 
immense distances over which trains have to be 
hauled, the steam locomotive has reached the 
ultimate of power and size in that country. 
Passenger trains of 1500 and 1800 tons behind 
the tender and freight trains of 3000 to 4000 
tons are not uncommon, and it is therefore 
natural that with such loads to deal with, 
development of the steam locomotive has been 
equally impressive. 

The necessity for high-capacity boilers and 
large fire-grates was realised many years ago, 
and in consequence locomotives of the 4-6-2 
and 4-8-2 types for express passenger service 
and 2-8-2 and. 4-8-2 types for freight services 
were introduced many years before they made 
their appearance on other railways of the world. 
Of late years the demand for ever heavier trains 
has led to a further range of locomotive types 
being evolved to meet the new conditions. 

Cylinder capacities having reached their 
maximum, larger and larger boilers have been 
introduced with higher pressures now ranging 
up to 3001b. per square inch, and with larger 
fire-grates, this necessitating the introduction of 
a trailing four-wheeled bogie at the rear end to 
carry the increased weight, the two-wheeled 
truck being inadequate for the purpose. In 
consequence the standard passenger and freight 
locomotives are now the 4-6-4, 4-8-4, and 
2-8-4 types. The latest U.S.A. locomotives 


have boilers whose proportions are greatly | locomotive used for normal train operation. 


increased in all respects over the earlier 
standards. 
relation to the cylinder area is 50 per cent. 


greater than on the British 4~6—-2s and two or 


three times greater than on the British 4~6—0s | wheel arrangement embodying two six-wheeled 


for the same cylinder capacity. The super- 


heater heating surface is also greatly increased | coupled wheels, each set driven by a pair of 
and now amounts to over 40 per cent. of the|cylinders, the net result being a locomotive 


evaporative heating surface. 


Needless to say, the advent of these huge | cylinders arranged in tandem. 


locomotives has brought many problems in its 


train, not the least being that of firing of large| unusual arrangement are that by its means it 
grates and of keeping them clean during a run.|has been possible to reduce considerably the 
Firing of grates having areas of 90 and 100] reciprocating weights per cylinder and that the 
square feet is, of course, impossible manually, | large capacity boiler has necessitated the use 
and this has led to the development of special] of six-wheeled trucks to carry the weights 
mechanical stokers. Cleaning of grates has|involved. The locomotive incorporates a one- 
been facilitated by the introduction of rocking | piece cast steel frame, with which the cylinder 
grates operated either by hand or by power, and | and frame stays, &c., are cast as integral parts, 
of special fire-bars enabling clinker to be|roller bearing axle-boxes throughout, and fully 
dumped into the ashpan during a run. The] braked bogies, in addition to the brakes in the 
generation of such large quantities of steam in | driving wheels. 

The locomotive has been designed to haul] up-and-down operation and has a central 
neutral or stop position. 
inside the oil tank and is remotely controlled 
by a hand lever situated on the right-hand side 
of the press. 


these huge boilers has given an opportunity of 


developing feed-water heaters, whose first cost | trains weighing 1200 American tons at speeds 
can be justified by the large fuel savings which | of 100 m.p.h. on level track, its estimated horse- 
A new type of superheater has}power being 6500. The locomotive weighs 


can be made. 


In particular the grate area in| however, 


train, which, under conditions similar to those 
enjoyed by the high-speed diesel-engined units, 
would prove capable of putting up perform- 
ances of equal merit. In consequence, there 
was the almost simultaneous introduction into 
railway operation in this country and the 
U.S.A. of specially designed steam-operated 
high-speed trains, the British production being, 
of course, the now famous L.N.E.R. “ Silver 
Jubilee” train hauled by the “Silver Link” 
4-6-2 type of locomotive, and the American 
“‘ Hiawatha” express, hauled by a 4-4-2 type 
locomotive. In both instances the locomotives 
were streamlined to reduce air resistance at 
high speed and streamlined lightweight coaching 
stock was designed for use with them. 

Since the introduction of these locomotives, 
streamlining of locomotives has become the 
fashion for the large majority of express 
passenger locomotives, although it is very 
doubtful, when the streamlined locomotive is 
operated with ordinary unstreamlined rolling 
stock, as is often the case, whether the addi- 
tional cost and weight of streamlining and the 
added complications are justified, apart from 
the undoubted advertising value of the stream- 
lined cowling which does, at least, give the 
locomotive an appearance of increased speed 
and power. Probably the greatest advantage 
to be obtained from streamlining is that with 
proper attention to design at the front end and 
at the cab, the smoke and steam discharged 
from the chimney can be prevented from drift- 
ing across the cab windows and thus obscuring 
the vision of the driver. 
Apart from the addition of the cowling, most 
of the streamlined locomotives running to-day 
are of normal design, being in many cases 
merely streamlined versions of the standard 


One striking departure from this rule has, 
recently been introduced in the 
U.S.A., where the Pennsylvania Railway has 
in operation some locomotives having a unique 


bogies fore and aft, and two sets of four- 


having a wheel arrangement 6-4-4-6 and four 


The reasons given for the adoption of this 


pump driven directly by a 1} H.P. electric 
motor running at 1425 r.p.m. e@ maximum 
capacity of the press is 50 tons and the pump 
pressure required to give this force is approxi. 
mately 2500 lb. per square inch. Although the 
maximum pump delivery is only 14 gallons per 
minute, both high and low speeds of ram opera. 
tion are obtained by a patented system. 

The pump is of the radial type with seven 
pistons, giving 10,000 impulses per minute, thus 
ensuring a steady pressure. The pump pressure 
is adjustable by means of a hand wheel down to 
approximately 500 lb. per square inch., equiva. 
lent to a pressing force of 10 tons. When the 
predetermined maximum pressure is reached 
the pump automatically moves to a no-stroke 
position, thus maintaining only  suflicient 
delivery to make up any small leaks in the 
system or to follow up the flow of material in 
the mould just before the curing period com. 
mences. Before entering the pump the light 
hydraulic oil, of which the tank holds 12 gallons, 
passes through an aircraft type filter, which 
removes all foreign matter with a particle size 
exceeding 0-00004in. The filter is fitted inside 
the tank above the oil level so that the filtering 
element can easily be removed, for cleaning. A 
single piston hydraulic control valve is used for 
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UPSTROKE MOULDING PRESS 


The valve itself is 


capacity. 

In spite of the multiplicity of details and 
increased complexity of these locomotives, it 
would seem that their greatly increased power, 


economy in operation, and increased operating Upstroke Moul li g Press for 


radius, fully justify their much higher cost and 
standard of maintenance required, if best use is 
to be made of their capabilities, and it would 
seem that these large locomotives have fully 


justified their introduction, and will rapidly | with, is a self-contained hydraulic press, which 
replace the smaller locomotive previously in use. | has been designed by the Turner Manufacturing 


also been evolved to deal with the relatively | 2714 tons and the tender, which carries 23} tons 
high proportion of water carried over in the] of coal and 20,200 gallons of water, a further 
steam when these large boilers are working at | 201 tons, a total weight for engine and tender 
of 473} tons. 








Plastics 
THE 50-ton upstroke press, illustrated here- 


This, briefly, is the general trend of locomo- Company, Ltd., of Wolverhampton, specifically 


tive design to-day, but before passing on to an| for the compression moulding of plastics. The 
investigation of its effects on the detail design|main frame consists of heavy steel plates 


of the locomotive, it is desirable that two types | welded together, bevelled on the inner faces to 


of locomotive which have come into increasing | guide the moving platen and fixed at the top 


use in recent years should first of all be briefly | and bottom respectively to the press head and 


considered. 


HicH-SPEED LOCOMOTIVES 


cylinder base. 
directly on a welded steel tank, within which the 
complete hydraulic system is contained. With 


The press unit is mounted 


In 1939 the vogue of the high-speed light-| the exception of the small tube leading to the 
weight diesel railcar and trains having become | pressure gauge no part of the hydraulic system 
firmly established on the Continent and in| is outside the tank base. Above the press unit 
America, certain railway executives turned| is mounted the instrument panel. 


their attention to the problem of producing a 


The hydraulic system incorporates a Turner 





high-speed steam locomotive and lightweight | automatic variable delivery high-pressure oil 


The handle is controlled by springs so that it 
returns automatically to neutral when released, 
but a notch is provided in the quadrant to 
enable pressure to be maintained in the up 
position only for curing purposes. When the 
control valve is in the neutral position the pump 
continues to circulate oil at no pressure, the 
power consumption being } H.P. only. In 
order to raise the ram quickly it is provided with 
an internal bore, which, being much smaller in 
area than the main ram, gives an upward speed 
of 3in. per second. Whilst the ram is moving 
upwards at this speed pre-filling oil is drawn 
into the main cylinder through a special valve 
which opens automatically and reseats itself 
when pressure is admitted to the main cylinder. 
This relatively high speed of movement of tho 
ram continues until resistance is met, for 
example, when the powder in the mould is being 
compressed. At this point the resulting rise of 
pressure in the inner cylinder acts upon a 
transfer valve which admits oil also to the main 
cylinder, thus reducing the speed of the ram 
whilst simultaneously increasing the total force. 
When the control valve is in the down position 
the oil is directed to the annular space behind 
the piston in the inner cylinder and this causes 





the ram to return at a speed of 1 fin. per second. 
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Before the ram can return, however, it is neces- 
sary to allow the oil to escape from the main 
cylinder. This is dono by utilising hydraulic 
pressure from the pump to open the prefilling 
valve immediately the control handle is moved 
to the down position. 

All the glands and moving seals, and the 
majority of the static sealing rings, are made 
from synthetic rubber, which is not affected by 
tho hydraulic oil. Whilst these seals should 
have a very long life, replacement in the case 
of necessity is a relatively simple matter. All 
moving surfaces in contact with glands and 
seals are ground and highly polished so as to 
reduce frictional wear. The hydraulic pressure 
piping is made from “ Tungum”’ metal, which 
has exceptional strength. 

The hydraulic cylinder is a ‘“ meehanite ”’ 
casting, designed so that the gland can be 
changed without withdrawing the ram from the 
cylinder. As the glands are not split, this is 
done by removing the lower platen and lifting 
the ram guide off the ram. The old gland can 
then be removed, and, the new one put on from 
the top. The moving platform has adjustable 
guide blocks bevelled to match the guide plates 
ofthe press. This system of guiding the moving 
platen, it is claimed, enables all wear to be 
taken up at once by a simple adjustment, and 
after a long period should the guide plates 
become worn the bevelled guides could easily 
be restored to their original condition. The 
guide blocks are made from sintered bronze 
impregnated with lubricating oil, and require 
no lubrication. 

The electric hot plates are made from solid 
steel and have standardised interchangeable 
elements that can easily be replaced. Although 
the press is designed mainly for working with 
portable tools, both hot plates are fitted with 
tee slots to enable fixed tools or guide rails to 
be fitted if required. Each hot plate has an 
adjustable thermostat giving a temperature 
range from 200 deg. Fah. to 400 deg. Fah., and 
a separate dial thermometer mounted on the 
instrument panel is fitted for each hot plate so 
that the operator has a continuous check on the 
platen temperatures. The hot plates are 
insulated from the platens by ‘ Sindanyo” 
board, }in. thick, and a grid is provided between 
the lower hot plate and the moving piston. A 
third double-sided hot plate for double daylight 
working can be supplied. If preferred, the 
press can be supplied with platens for steam or 
water heating. 

The front and both sides of the press are pro- 
vided with fully interlocked sliding guards, 
which cannot be opened except when the control 
valve is in the neutral position, and which 
prevent movement of the control valve from 
the neutral position unless all the guards are 
fully closed. The interlocking system is entirely 
mechanical. 

In addition to the thermometer dials already 
mentioned, the instrument panel is fitted with 
a 6in. diameter pressure gauge showing the 
pump pressure in pounds per square inch and 
the total force on the ram in tons. There are 
two switches, one with an indicator lamp to 
control the pump driving motor, and the other 
controlling the electric hot plates. Adjacent 
to each hot plate thermometer dial there is an 
indicator lamp which shows when current is 
actually being supplied to the corresponding 
hot plate. Finally, the instrument panel is 
fitted with an interval timing clock, which can 
be set for intervals from one to thirty minutes 
to control the curing time. When the control 
valve lever is locked in the up position it sets 
a buzzer ringing and lights an indicator lamp 
to remind the operator to set the interval timing 
clock. The buzzer then ceases and the lamp is 
extinguished until the required interval has 
elapsed, when both signals operate until the 
control lever is released from the up position. 

The pump is driven by a “ Brook” totally 
enclosed induction motor of 1? H.P. It is 
mounted, horizontally by means of the flange 
at the rear of the oil tank. Behind the instru- 
ment panel is a complete switch and fuse control 
unit, arranged to swing out on hinges for easy 
access to the rear of the press. Only one power 
supply is necessary, namely, a three-phase, 
three-wire connection without neutral, as the 
electric hot plates are designed and wired to 





work off the same leads that are used for the 
electric motor.’ This point will be appreciated 
by the plant engineer, who has to install the 
press, as the electrical work is greatly simplified. 
Single-phase hot plates can be supplied if 
preferred. 








South African Engineering 
Notes 
(By our South African Correspondent) 
CarE Town, March, 1945. 


£250,000 Conversion Job at Cape Town 
Docks 

OnE of the biggest wartime engineer- 

ing jobs ever tackled in Cape Town was the 

conversion of a captured French freighter into 

a British hospital ship. Details of this £250,000 

contract, which kept 700 men busy for about 

six months, have now been released for publica- 
tion. 

The “Cap St. Jacques” was one of the 
Vichy-owned vessels intercepted off the South 
African coast early in 1942, while on her way 
to French West Africa from Madagascar. She 
was being escorted to Table Bay as a prize of 
war under the White Ensign when further 
misfortune befell her—she was involved in a 
collision. 

The decision was made to convert the “ Cap 
St. Jacques” into a hospital ship, but before 
the first blue-print could be prepared, extensive 
repairs had to be carried out. 

The vessel was old, and she needed a new bow. 
Workmen got to work. One of the first major 
jobs was to overhaul all propelling and auxi- 
liary machinery. 

Then plans began to take shape for the vessel 
to assume the new character of a hospital ship. 
Arrangements were made for her to carry 450 
patients in nine wards. For cleanliness, the 
steel decks in every embryo ward were covered 
with linoleum, and forty-five bathrooms, with 
showers, together with sixty lavatories, were 
installed and fitted out. Two operating 
theatres, a dental room, isolation wards, two 
padded cells, and a morgue were constructed, 
and heating and sterilising equipment and hot 
and cold water were laid to several points in 
each ward. All the equipment was made in 
Cape Town. Even the operating lights were 
fabricated on the spot and operate in such a 
fashion that they are automatically relighted 
from batteries should the ship’smain current fail. 
All nine wards were air-conditioned, and the 
ducting, louvres, and so forth manufactured in 
Cape Town. Other equipment installed in- 
cluded a large laundry, disinfecting rooms, and 
store rooms. Complete new accommodation for 
the ship’s captain and his officers was built and 
furnished. 

Nine tons of paint, principally white, gave 
her a slick and clean appearance, and the 
vessel’s hull was wired and lighted in accord- 
ance with the Geneva Convention. A hospital 
ship requires special life-saving apparatus. The 
extra rafts and boats, together with the equip- 
ment for launching them, were made and fitted. 
The davits were supplied by Iscor works. After 
six months of hard work, the “‘ Cap St. Jacques” 
was transformed. 


Graving Dock Completed 
The main contract for Cape Town’s 
new graving dock-has been completed. The 
work consisted of excavations totalling 210,000 
cubic yards and of the placing of more than 
340,000 yards of concrete. 


Dehydration in the Union 

Dehydrated vegetables produced by 
the Union since 1942 have proved so successful 
that they have come to stay, according to Dr. 
G. M. Dreosti, of the Department of Agriculture. 
The seven factories, he says, are catching up on 
the demand, and there was a possibility that 
their products might be placed on the civilian 
market next year. These vegetables were 
likely also to play a big part in the compre- 
hensive school feeding scheme. To safeguard 


against another shortage of potatoes, a sub- 
stantial quantity of dehydrated potatoes had 
been placed in reserve. Up to now over 1000 
tons of dried vegetables had been made from 
15,000 tons of raw materials. Most of it had 
gone to the naval and military authorities. 
Fixed contracts were being placed with farmers 
and the vegetables were being grown specially 
for dehydration. But instead of interfering 
with the flow of vegetables to the markets, 
dehydration had acted as a stabilising influence 
on the vegetable position by releasing raw 
materials when necessary and by having de- 
hydrated reserves available for any contingency. 
Union products to-day were as good as any 
produced in Britainand America, and better 
than the enemy’s. The Department now had a 
complete dehydration laboratory and that was 
the reason for the amount of £10,000 appearing 
on the additional estimates tabled. House- 
wives have taken to the dehydrated article, 
which some of them definitely prefer to the 
fresh. Three of the seven factories are in the 
Cape Province, three in the Transvaal, and 
one in the Eastern Province. One is being 
built in the Free State. 


Cape Town’s New Foreshore 


The Cape Town Foreshore Develop- 
ment Investigation Committee has now arrived 
at a solution of the differences dividing the 
City Council and the railways in regard to the 
lay-out of the foreshore. The new scheme, 
which satisfies the ideas of both parties, pro- 
vides that the railway station will remain more 
or less where it is, the platforms and rail tracks 
will be lowered about 2}ft., and almost the entire 
length of the platform will be decked over by a 
superstructure carrying roads and public 
amenities. There will be a large public square 
above the station. It will form a centre for the 
city’s road traffic system and will probably 
become the main bus terminus, replacing the 
present bus terminus in Lower Plain Street. 
Buses, trains, restaurants, and rest rooms will 
then be separated only by a few flights of steps. 
Envisaging a monumental approach from the 
sea to this elevated square and onward to 
Darling Street and the present City Hall, the 
scheme provides for a regrading of levels in the 
Grand Parade area and across the foreshore to 
the sea. The Committee was primarily con- 
cerned with solving the deadlock which had 
arisen because the Railway Administration 
wanted the station to remain where it is and the 
City Council wanted the barrier of the railway 
lines removed and a civic centre on the station 
site. As long as this deadlock continued it was 
impossible to agree to any final plan for the 
lay-out of the foreshore in general. Now that 
both parties have been satisfied and provided 
the Government accepts the Committee’s 
solution, the Committee feels that no major 
obstacle remains to delay the preparation of 
detailed plans and drawings of a final foreshore 
scheme that will be acceptable to all interested 
parties. 

Union’s First Underground Railway _ 

The South African Railways state 
that the first underground railway in the Union 
is nearing completion. This is the Village, 
Main, Faraday Street line in Johannesburg. 
More than 80 per cent. of all the work has been 
done and a start is to be made in the near future 
with the new terminal station building, electrifi- 
cation, and signalling work. The line is almost 
entirely in tunnel, built on the cut-and-cover 
principle, and the new terminal station is sunk 
between retaining walls about 20ft. below 
surface level. 


* Gold Mining Below 10,000ft. 

The tonnage of ore locked up in the 
deep-level areas of the Central Witwatersrand 
is enormous and in the 35 miles between 
Roodepoort and the East Rand Proprietary 
mines has a value of about £200 million, accord- 
ing to the report of the Committee on Deep- 
Level Mining, tabled in the Assembly this 
session. The Committee, of which Sir Robert 
Kotze was Chairman, took “ deep-level” to 
denote a depth below 8500ft. The Committee 
says that with good ventilation the present 





system of wet mining, possibly with some modifi- 
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cation and with the aid of refrigeration, may be 
carried to 10,000ft., but that greater depths will 
require the adoption of dry mining. A 
vigorous campaign of practical experiment into 
the possibility of dry mining should be initiated. 
A provision of £30,000 for the first year is 
suggested for experiment with dry mining in 
one of the deepest mines, and investigation of 
ventilation, refrigeration, support of workings, 
and the physiological problems connected with 
mining are mentioned and the Committee urges 
and emphasises the necessity of treating the 
whole question as one of importance and 
urgency. The investigations should be prose- 
cuted with the utmost vigour and should not be 
delayed at any time for want of funds or for any 
other reason. If they are not done thoroughly 
and quickly the whole scheme might just as well 
be left severely alone. It must be appreciated 
that the investigation may result in total 
failure, but the issue at stake and the benefits 
to be reaped by success are so great that the 
expenditure of a large amount is justified. The 
report of the Committee points out that pro- 
grammes for deep-level expansion cannot be 
embarked upon until the experiments of the 
proposed research institute have proved the 
feasibility of deep-level mining and that will 
take at least several years. Where great risks 
are taken success should be crowned with a 
higher reward than is to-day expected from 
mining ventures on the Witwatersrand. The 
present system of taxing profits leaves little 
hope for such reward. The law of taxation 
should be radically altered to meet the special 
circumstances of the deep-level mines. The 
Committee can hardly imagine that the new 
capital required will be forthcoming unless 
there is some considerable relief, and without 
the capital the deep-level ore will remain 
unworked. 


Food Yeast Factory 


After successful production of food 
yeast on the pilot plant scale at Merebank, 
Durban, in July, 1944, the Industrial Develop- 
ment Corporation arranged for the erection of a 
semi-commercial plant to be located in the 
premises of the Natal Cane By-products, Ltd., 
Merebank, in anticipation of the sugar industry’s 
co-operation in further development werk. The 
negotiations with the sugar industry have 
resulted in the registration last month of a 
company called the Food Yeast Development 
Company (Proprietary), Ltd., with a capital 
of £20,000, which is to be subscribed equally 
by the Industrial Development Corporation 
and the South African Sugar Association. The 
objects of this company, according to an official 
statement just issued, are to carry the process 
through the semi-commercial stage, explore 
markets, determine costs of production, and 
formulate plans for full-scale commercial pro- 
duction. So far as is known, food yeast has 
not yet been produced on a commercial scale 
outside Germany and possibly Sweden. A plant 
with a capacity of 4000 tons per annum was 
scheduled to commence production in Jamaica 
in January, but it is not known whether opera- 
tions have actually commenced. It is essential 
to approach commercial production in stages 
and to provide a sufficient quantity of food 
yeast for nutrition test purposes in this country 
before embarking on full-scale production. The 
plant for semi-commercial production is at 
present being fabricated, the stainless steel 
sheet and tubing required having been made 
locally. The potentiality of the project can be 
gauged from the fact that an output of 20,000 
tons will be possible in an average year without 
interfering with the existing commercial use 
of molasses, apart from that ordinarily exported. 


Ship Repairs 

Mr. D. B. Levy, in his Presidential 
Address to the first annual general meeting of 
the National Industrial Council for the Iron, 
Steel, Engineering and Metallurgical Industry, 
referred to the exvcution of ship repairs in 
Union ports, and stated that if South African 
harbour charges, dock dues, and other costs 
were reduced to the lowest possible minimum 
the Union’s ship repairing industry would be 
able to compete on level terms with those of 


employers and employees would agree that 
those young men who joined the Services 
straight from school should have preference in 
employment in the industry after the war. 


Rand Station Extension 
The report of Major-General G. 8S. 
Szlumper, Director-General of Transportation 
in Britain, and who was recently Chairman of 
the Cape Town Foreshore Development Investi- 
gation Committee, was submitted recently 
and appears to have satisfied most of those 
concerned. The Government of the Union has 
now taken the opportunity afforded by his 
visit to this country to obtain his advice with 
regard to railway facilities in Johannesburg. 
General Szlumper has now furnished the 
Government with a report on the subject, 
which was tabled in the House of Assembly on 
the 15th inst. Major-General Szlumper’s 
recommendations are that no further time be 
lost in increasing accommodation of the exist- 
ing station site by widening it on the north side ; 
that consideration should be given to the possi- 
bility of slightly lowering the station in order 
to facilitate the provision of road access 
between the north and south sides of the city ; 
and that all trains passing through Johannes- 
burg Station should be electrically hauled or 
electrically driven as soon as equipment can be 
obtained and the change-over effected. General 
Szlumper said the Johannesburg City Council 
felt that railway facilities should be provided 
for a population on the reef of 2,000,000 by 1975. 


Machinery and Plant 

Mr. Hofmeyr, in the course of recent 
speeches, made an important statement regard- 
ing the position of certain industrialists who 
have been able to make no proper provision for 
the purpose of necessary machinery and equip- 
ment for their factories. In this, and also in 
other cases, considerable expenses may have to 
be incurred to obtain new machinery and plant. 
Under our present Act, provision is made for a 
wear and tear allowance averaging 10 per cent. 
It is now proposed in the case of new machinery 
and plant purchased for post-war industrial 
development to make further provision for the 
writing off of an amount of 15 per cent. of the 
purchase price as part of the production in the 
year of purchase. This proposal will apply only 
to purchases made in the 1945-46 and 1946-47 
taxation years. Government is considering 
contributions to assist in industrial research. 








Sixty Years Ago 


Last OF THE WoopDEN ARMOUR CLADS 


IN a paragraph in our issue of May 8th, 1885, 
we recorded, that the Admiralty was offering for 
sale all except two of the remaining wooden 
armour-clad warships. The ‘“‘ Lord Warden” 
and the ‘‘ Repulse’ remained in commission, 
but soon, we said, this class of warship would 
become nothing more than a naval tradition. 
The ships being offered for sale were the “ Cale- 
donia,” ‘‘ Hastings,” ‘‘ Magpie,” ‘‘ Dapper,” 
‘** Cromer,” “‘ Royal Oak,” ‘‘ Zealous,” ““Favour- 
ite,” “‘ Netley,” and “ Plover.”” We gave some 
brief particulars of certain of these vessels. 
The ‘“ Caledonia,”’ of 6832 tons and 4538 H.P., 
was launched at Woolwich in 1862, and was 
finally paid off in 1875. Her total cost, includ- 
ing her engines, by Maudslay, was £264,658. 
The “ Royal Oak,” of 6366 tons and 3704 H.P., 
was built at Chatham in 1862, and cost £234,691, 
including £45,310 for her machinery. In 1872 it 
was found that £60,000 would be required to 
make her serviceable for further commission, 
and she was paid off. The ‘ Favourite,” of 
3232 tons and 1773 H.P., was launched at Dept- 
ford in 1864. Her first cost was £122,423 for her 
hull and £24,016 for her engines, by Humphrys 
and Tennant. In 1870 she was refitted at a cost 
of £6815, and in 1876 she was finally paid off. 
The ‘ Zealous,” of 6096 tons and 3448 H.P., 
was launched at Pembroke in 1864, her total 
cost being £220,079, inclusive of £53,168 for 
her engines, by Maudslay. In 1875 when it was 
found that, as‘in the case of the ‘‘ Royal Oak,” 
a sum of £60,000 would be required to prepare 


Rubber Production and 
Consumption 


Ar the annual general meeting of the Kubber 
Growers’ Association, held a few days ago in 
London, the Chairman, Mr. H. B. Egmont 
Hake, referred to the post-war production and 
consumption of rubber. He said that he could 
stress only one major fact which was known 
out of half a dozen which would have to be 
revealed by time and study before any real 
policy could be framed. That one fact, and it 
was entirely a new one, was that the world 
capacity to produce synthetic rubber was in the 
region of 14 million tons a year. The unknown 
facts were many. We did not know, for 
instance, the time factor in the rate of world 
capacity to produce natural rubber, which must 
wait upon the liberation of the great producing 
areas in the Far East and the conditions govern. 
ing the speed with which they would get into 
their full stride of production. The most expert 
opinion suggested that in a few years’ time 
world capacity to produce natural rubber would 
be roughly 14 million tons a year. That gave 
a combined capacity of natural and synthetic 
rubber of a little less than 3 million tons a year, 
With regard to world capacity to consume 
rubber, Mr. Hake said that no body of experts 
had dared to put it higher over the next few 
years than 1} million tons. The potential dis. 
equilibrium had to be solved, not, he hoped, by 
a narrow deal between the two industries 
looking only to their short-term protection, but 
with the fullest regard to the long-term interests 
of the world’s consumers. The post-war pro- 
duction costs of synthetic rubber were not 
known, and we could only guess at the pro- 
duction costs for natural rubber in the years 
to come. In these difficult circumstances, Mr, 
Hake continued, the only sensible thing for the 
British, Americans, and Dutch to do was to 
get together and study closely, continuously, and 
as objectively as possible, the different facts as 
they emerged. That was precisely what was 
being done by the Rubber Study Group. Its 
task was to explore what was the framework of 
fact within which the problems would lie. 
Policy would develop in due course out of its 
findings. 








Books of Reference 





The Directory of Shipowners, Shipbuilders, and 
Marine Engineers, 1945. London: The Directory 
Publishing Company, Ltd., 33, Tothill Street, 
S.W.1. Price 20s. net.—The forty-third edition of 
this Directory presents, in a convenient form for 
reference, particulars of the leading shipping and 
shipbuilding companies of the world with, in the 
case of belligerent countries, certain limitations 
imposed for security reasons. This restriction, 
however, does not apply to certain valuable features 
of the work, such as the names of directors, managers 
and senior executive personnel, such as marine 
superintendents, chief draughtsmen, and naval 
architects. The entries have all been brought up 
to date, and the many changes of addresses occa- 
sioned, first by wartime migration and subsequent 
restoration of trading facilities, have all been 
recorded, together with an overhaul of telephone 
numbers and telegraphic addresses. The revision 
has been under the direction of the editor of The 
Shipbuilding and Shipping Record, Mr. John P. 
Taylor. The general plan of the book remains as 
in previous years. Information is given as to the 
ownership of each vessel, the name of the builder 
and engine builder, and the year of commissioning. 
In addition, particulars are given of the gross, net, 
and deadweight tonnages, cubic capacities of the 
holds, in the case of a large number of cargo ships, 
passenger accommodation, draught, and speed. / 
feature initiated last year of indicating which 
shipping companies possess air powers has been 
extended. The shipbuilding section gives details 
of shipyards and marine engineering establishments, 
including normal output capacity, and _ ship- 
repairing facilities. Lists of consulting marine 
engineers and naval architects, and of societies, 
associations, and federations connected with the 
industries are also included. Government Depart- 
ments which deal with maritime affairs and the 








ports in other countries. He felt that both 


her for another commission, she was paid off. 


classification societies form separate sections. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


New Export Selling Group 

A new company, to be known as British 
Engineers’ Small Tools and Equipment Company, 
Ltd. (B.E.S.T.E.C.), with offices at Buckingham 
House, Buckingham Street, London, W.C.2, has 
been formed to develop the export sales of Brooke 
Tool Manufacturing Company, Ltd., Coventry 
Gauge and Tool Company, Ltd., A. A. Jones and 
Shipman, Ltd., F. Pratt and Co., Ltd., Taylor, 
Taylor and Hobson, Ltd., and E. R. Watts and Son, 
Ltd. The finances of this company are to be pro- 
vided by its constituent members. The organisation 
will supplement existing agency arrangements, and 
satisfactory existing export or overseas agents of 
the firms concerned will not be displaced, but will 
have the assistance of the new company. Mr. H. H. 
Harley is the first chairman and Mr. H. P. Potts 
vice-chairman. The offices of chairman and vice- 
chairman will be held by annual rotation amongst 
the member companies. The company has been 
formed with the complete knowledge and co-opera- 
tion of the Department of Overseas Trade. The 
range of products comprised in the scheme at the 
moment covers a wide field of engineers’ tools, 
recision measuring instruments, gauges of all 
types, machine tool equipment, and a wide range of 
complementary equipment covering all the require- 
ments of the modern factory and its standards room. 
It is intended, however, to widen the company’s 
activities by admitting to membership engineering 
firms manufacturing products supplementing the 
present range. B.E.S.T.E.C. will also act, where 
required, as buying agents abroad for British com- 
panies. Although the company offers a complete 
export sales service to its member firms, it is a 
cardinal feature of the organisation that members 
still retain their own goodwill and identity in foreign 
markets. In addition to direct export selling, a 
comprehensive service is offered to member firms. 
This will cover market research specifically directed 
to the marketing of engineering products based on 
local conditions in every territory; liaison on 
members’ behalf with such organisations as Govern- 
ment Departments, foreign delegations, purchasing 
missions, trade associations, and Chambers of 
Commerce and diplomatic officers, both in this 
country and abroad; overseas advertising; ship- 
ping; insurance ; banking; reference library ; 
translation service ; and a regular series of informa- 
tion bulletins. This information service will also 
be used for the benefit of B.E.S.T.E.C.’s customers, 
and may be made available to non-members on a 
specially negotiated subscription basis. There 
will undoubtedly be a considerable demand for 
engineers’ precision tools, measuring instruments, 
and equipment of all types in the post-war period, 
and B.E.S.T.E.C. will use its best endeavours to 
secure for Great Britain a fair share of the resultant 
business, at the same time assisting to the best of 
its ability the reconstruction of industry in friendly 

countries. 


The Pig Iron Market 


The pig iron market has not shown any 
changes during the last few weeks. There is, so far, 
little improvement in the supply position, as pro- 
duction is kept on a level just sufficient to meet 
current needs, and there is little possibility of stocks 
being accumulated. Coke supplies are fairly good, 
but there is still a stringency, and any increase in 
pig iron production would require bigger fuel sup- 
plies than are at present available. The increased 
allocations of hematite which were recently reported 
do not amount to much, and substitute irons con- 
tinue to be used wherever possible. In the case of 
low-phosphorus pig iron the supply position appears 
to be a little easier, and consumers are obtaining 
sufficient to meet their present commitments. The 
general engineering and jobbing foundries are fairly 
well employed, although the demand for castings 
for various Government purposes has declined. The 
textile machinery industry is in the period of 
transition to its peacetime activity, but so far this 
has not become noticeable to any great extent in 
its demand for pigiron. The light castings foundcies 
absorb good quantities of high-phosphorus pig 
iron, and are experiencing some difficulty in obtain- 
ing sufficient to meet their requirements. There 
has been increased activity in the light castings 
foundries during the past few months, owing chiefly 
to a bigger demand for castings for the building and 
kindred trades, but it seems unlikely that this 
expansion will go much further until more pig iron 
becomes available, and until there is an improve- 
ment in the labour position. Steady business pre- 
vails in the market for ferro-alloys. Most alloys 
are in request. Ferro-titanium and ferro-manganese 
have recently had a bigger demand. There are no 
changes in the prices of ferro-alloys. 





Export quotations are f.o.b. steamer 


Scotland and the North 


The Scottish iron and steel industries 
continue to experience rather irregular trading 
conditions. The volume of business reaching most 
departments has diminished a good deal in recent 
months, and with the successful completion of the 
war in Europe, Government iron and steel require- 
ments are becoming smaller. It has naturally been 
expedient to retain a full measure of control over the 
industries to meet any eventualities liable to arise 
in the closing stages of the war with Germany. 
Considerable attention, however, has been given to 
post-war needs, and to the transition to peacetime 
production, and there are hopes that the iron and 
steel industries may soon see an expansion of both 
home and export civilian business. The demand 
which is bound to arise in the work of reconstruc- 
tion should keep producers actively employed for 
a long period. At the moment, however, it is not 
easy to keep plant continuously engaged. The 
plate mills are not very busy, the dearth of ship- 
building specifications still being noticeable. A 
certain amount of business is provided by the regular 
demand of locomotive and rolling stock builders, 
but the platemakers would welcome an expansion 
of activity amongst merchant shipbuilders. The 
re-rolling works have not experienced any improve- 
ment of business in recent weeks. For some time 
their activity has been confined mainly to com- 
pleting existing contracts, and new orders have not 
been reaching them freely. Small bars and sections 
are in rather small request, and there is not more 
than a moderate business in reinforcing rods. The 
early delivery dates now given by most re-rolling 
establishments reflect the decreasing demand for 
their products. Good business continues to be 
transacted with the producers of railway equip- 
ment of various kinds, and the regular call for 
colliery arches and props provides a fair amount of 
employment. The sheet works remain fully occupied 
and keep up a high rate of production of light- 
gauge sheets, which are required for a variety of 
purposes. Government needs form a large pro- 
portion of the present orders for sheets, and the 
contracts in hand will provide the sheet makers 
with a great deal of work for several months. There 
is not much change in the condition of the Lanca- 
shire iron and steel industry. In most works, there 
is moderate activity, although new business does not 
seem to be coming forward very quickly. The 
demand for semi-finished steel products is good, the 
regular requirements of the wire-drawing industry 
being a feature of some prominence. There is a 
fair demand for mild steel bars of all diameters, and 
business in black bars for bright drawing purposes 
continues steadily. The plate mills are meeting a 
fairly good local demand for boiler and frame plates, 
and the sheet makers are well engaged with orders for 
light-gauge sheets. The call for colliery steel of 
various descriptions provides a steady business. 
In the past week or so there has been less new 
business reaching the finished iron industry. 


The North-East Coast and Yorkshire 


The North-East Coast iron and steelworks 
continue their operations at a moderately active 
rate. As in other districts, they have been affected 
by the declining Government requirements during 
the closing stages of the war with Germany, but 
their outputs are still fairly substantial, and some 
departments have a good deal of work in hand. It 
is well realised that, both at home and overseas, 
vast quantities of iron and steel will be needed to 
carry out programmes of reconstruction work, and 
producers await the opportunity to start on the 
fulfilling of these requirements. There are some 
indications that more material is being released to 
meet export demands, and the iron and steel 
industry is anxious to develop and increase its 
export business as soon as conditions permit. The 
very high pressure at which the industry has been 
working during the war years has prevented a 
great deal of plant renewal and maintenance work 
from being undertaken, and the carrying out of 
this will provide a considerable amount of employ- 
ment in the post-war period. . With regard to present 
conditions, the re-rolling mills still have a fair 
amount of work in hand, and require good supplies 
of steel semis to keep them going. __ Billets, blooms, 
and slabs continue to be delivered to the re-rollers 
in reasonable quantities by home producers, and a 
certain amount of defective material is also taken 
up. Mills producing steel rails are well employed, 
and a good demand is also maintained for colliery 
requisites. Business in ‘heavy joists is on a very 
moderate scale, and it seems unlikely that any 
recovery will occur until reconstruction work is put 
in hand. Conditions in the plate mills are at present 
somewhat irregular; some plate producers have 
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experienced a little improvement in recent weeks, 
but the scarcity of shipbuilding specifications is a 
restrictive feature in the activity of the plate mills 
generally. On the other hand, full activity prevails 
in the sheet mills. The demand for light gauge 
sheets, both black and galvanised, is still insistent, 
and many makers are booked for almost the whole 
of the next period. The request for sheet bars is 
consequently increasing, and defectives, as well as 
primes, are passing into consumption. In York- 
shire, the iron.and steel industry is moderately 
active, although with the completion of some 
Government contracts there is room for a bigger 
volume of new business. Basic steel plants are 
fairly well employed, and the acid carbon steel 
producers are also experiencing steady conditions. 
Business in alloy steels is not outstanding at 
present, the principal activity in this section of the 
market being confined to the less expensive grades. 


The Midlands and South Wales 


In most sections of the Midlands iron and 
steel industries activity is not outstanding at 
present. Little change has taken place during the 
past few weeks, but there is a fair amount of work 
in hand, which provides regular employment. The 
completion of Government contracts has left capa- 
city available for civilian business, but orders of 
this nature are not yet rapidly forthcoming. As 
soon as it becomes possible to make some relaxation 
of controls, however, and as the labour situation 
improves, an increase of business is confidently anti- 
cipated. The current demand for small bars and 
light sections keeps the re-rollers moderately well 
employed, but the pressure on them has subsided a 
good deal during the closing months of the war in 
Europe. Supplies of prime billets are as good as 
is possible, but some stringency may be noted, and 
there is greater readiness to accept quantities of 
defectives now that re-rollers are dependent upon 
home producers for primes. At the sheet mills 
there is continuing heavy pressure of work. Many of 
the orders for light-gauge sheets are on Government 
account, and most sheet works are fully committed 
for some months to come. Lately, a small improve- 
ment has become noticeable in the demand for 
heavy structural sections and plates. Locomotive 
and wagon builders take up good tonnages of plates. 
Steel required by the collieries for maintenance and 
replacement work continues to provide some good 
contracts, but business in special steels does not 
show much expansion. There is a fair degree of 
activity in the finished iron industry, the makers 
of best quality bars having sufficient orders in hand 
to ensure employment for some time. The demand 
for bars of Nos. 3 and 4 quality is steady. In the 
South Wales steelworks the smaller demand for 
war materials is noticeable, but the prevailing 
request for semis provides a good rate of employ- 
ment. There is a little relaxation in the demand 
for soft and other steel billets, but outputs are at a 
high level, and for steel sheet and tinplate bars the 
demand is still very active. The activity of the 
sheet makers is maintained, most sheet works being 
heavily committed for some months to come. 
Business in heavy plates is rather quiet, although 
some of the plate mills have experienced a slight 
improvement in recent weeks. In the tinplate 
market, home trade has been moderately good in the 
last week or two. 


Iron and Steel Scrap 


Although in one or two districts the 
demand has become rather less active, trading con- 
ditions in the iron and steel scrap markets are main- 
tained at a good level. There has been a reduction 
made in deliveries of some descriptions, but in most 
places the demand for first-class heavy material 
remains strong. Heavy mild steel scrap is called 
for in increasing quantity, and users are eager to 
secure all available tonnages. Bundled steel scrap 
and hydraulically compressed steel shearings have 
been in improving demand for some time past, and 
there is a ready sale for all the quantities offered. 
The request for heavy steel turnings is fairly regular 
and business is well maintained in the lighter blast- 
furnace grades. The demand of the basic steel 
furnaces for mixed wrought iron and steel scrap has 
not deteriorated. Good-quality heavy material of 
this description is readily taken up, but there is 
much less interest in light material. Transactions 
in compressed basic bundles continue to be 
moderately good. The demand for cast iron scrap 
remains in evidence in all districts. In some places 
supplies appear to be a little better, but generally 
they are restricted. Heavy cast iron scrap, in large 
pieces and furnace sizes, is quickly absorbed, and a 
few more transactions have recently been noted in 
light cast iron scrap. There is an active business in 
cast iron machinery scrap of good quality. 
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Air and Water 


THE Avions FarrRey Factory, BrussELs.—Five 
years after the Germans occupied the Avions Fairey 
factory at Gosselies, near Brussels, the parent com- 
pany in England has caused to be inserted in the 
local Belgian Press an advertisement inviting 
workers to collect their back wages. The advancing 
Panzer forces in 1940 overran Gosselies on the 
weekly payday. All documents were lost or 
destroyed and funds appropriated. But although 
no work records now exist, and although the loss of 
wages might be regarded as one of the unfortunate 
hazards of war, the Fairey Aviation Company in 
England has spontaneously taken the opening step 
to redeem obligations to Belgian workers. The 
Avions Fairey factory at Gosselies is the only air- 
craft factory on the Continent having direct asso- 
ciations with Britain. First steps towards resump- 
tion of work are already in hand, and have been 
welcomed by Belgians of all degrees. 


OVERSEAS TRAVEL FaciILities.—The Home Office, 
the Air Ministry, and the Ministry of War Transport 
announce that, owing to heavy demands on shipping 
and aircraft for military and other purposes, and the 
loss of many ocean-going liners on war service, 
passenger accommodation to overseas countries is 
still very severely limited. The existing priority 
arrangements for ocean and air travel must there- 
fore be continued, and reservations can normally be 
made only when the appropriate. Government 
Department is able to certify that the proposed 
journey is in furtherance of the war effort in the Far 
East or otherwise in the national interest. -Moreover, 
until control is thoroughly established in Germany, 
it will still be necessary to maintain security pre- 
cautions as regards overseas travel and travel to 
Ireland, and there will, for the present, be no change 
in the exit permit regulations. These restrictions 
will be relaxed at the earliest possible moment and 
a further announcement will be made when this 
becomes practicable. Many British subjects 
belonging to the Dominions as well as to the United 
Kingdom are naturally anxious to book their 
passages home as early as possible. Every effort 
will be made to provide passages for such persons 
as soon as military and other priorities permit, but 
no resumption of normal overseas traffic can be 
expected until some considerable time after the end 
of hostilities with Japan. 


Miscellanea 


THE NEWCOMEN Society.—The date of the 
summer meeting of the Newcomen Society, 
announced in the syllabus for June 14th, has been 
changed to Saturday, June 2nd, and the meeting 
will be held conjointly with the Midland Branch at 
Bewdley, Worcs. The chief visit will be to the 
Folk Museum, Tickenhill Manor, by kind invitation 
of Mr. J. F. Parker, F.S.A., and Mrs. Parker. A 
programme will be sent to members who apply for 
it, and an early decision of intention to take part, 
if accommodation is required, is necessary. 


RECRUITMENT OF ENGINEERS, &C., FOR THE 
CoLonNIAL SERVICE.—From May Ist, 1945, arrange- 
ments for the appointment to the Colonial Service 
of engineers who are normally required to possess 
academic or professional qualifications, and also of 
qualified architects and town planners, formerly 
undertaken by the Crown Agents for the Colonies, 
will be conducted by the Colonial Office. Informa- 
tion regarding appointments of this nature will in 
future be obtainable from the Director of Recruit- 
ment (Colonial Service), 15, Victoria Street, S.W.1. 


THe Late Mr. T. R. RENFREE.—We regret to 
learn of the sudden death, on April 30th, of Mr. T. R. 
Renfree, Comp. I.E.E., A.M. Inst. C.E. Mr Renfree 
was born at Redruth and, following his early educa- 
tion and engineering training in Cornwall, he studied 
electrical engineering at King’s College, London. 
After a short period on the educational staff at 
King’s College he spent some years with the British 
Westinghouse Company, Ltd., Trafford Park. 
Subsequently he joined the British Electric Trans- 
former Company, Ltd., in 1907 as senior technical 
sales engineer, a position which he held until his 
death. 

GOVERNMENT SurPLUuS MAcHINE Toots.—The 
new arrangements in operation for the disposal of 
Government surplus machine tools provide for the 
maintenance of complete records in six disposal 
centres in Great Britain. It has now been decided 
to maintain in Belfast a complete record of all the 
surplus Government machines lying in Northern 
Ireland which are available for disposal. This will 


of investigating availability and offering to purchase 
without having to refer to the records in Britain. 
Full information regarding the operation of the 
disposal scheme can be obtained from the Machine 
Tool Control Regional Office, Law Court Buildings, 
Chichester Street, Belfast. 


GOVERNMENT FacTORIES IN NORTHERN IRELAND. 
—A small number of factories in Northern Ireland 
is shortly to become available to industrialists under 
the Board of Trade’s policy of leasing surplus 
Government factories for peace-time production. 
The factories range from 50,000 to 100,000 square 
feet. The Board of Trade invites applications from 
firms interested. These applications should indicate 
the size of factory required and the type of produc- 
tion proposed, and should be addressed to the 
Control of Factory and Storage Premises, Board of 
Trade, I.C. House, Millbank, London, S.W.1. 


JOHN FOWLER AND Co. (LEEDS), Lrp.—A recent 
announcement states that the share capital in John 
Fowler and Co. (Leeds), Ltd., formerly owned by 
the Ministry of Supply, has been disposed of to 
Rotary Hoes, Ltd.. agricultural implement manu- 
facturers, of East Horndon, Essex. The new board 
of directors of John Fowler and Co. (Leeds), Ltd., 
will include Mr. C. Crabtree, Mr. J. W. Thackeray, 
Mr. T. Davis, and Mr. A. C. Howard, managing 
director of Rotary Hoes, Ltd. It has been agreed 
that the factory should be used, first, to supply 


home needs for agricultural machinery, and, 
secondly, to develop export trade. 
THE ENGINEERS’ CLUB, MANCHESTER.—The 


thirty-second annual general meeting of the Engi- 
neers’ Club, Manchester, was held on March 27th, 
when the retiring President, Mr. Eric A. Mercer, 
presented the report of the Committee for the year 
1944, together with the balance sheet and profit and 
loss account. The membership has increased and 
more and more engineering and allied institutions 
have made use of the facilities of the Club for 
lectures, &c., and many distinguished visitors have 
addressed these meetings. Mr. Charles G. Renold, 
who is Chairman of the Post-War Industrial Recon- 
struction (Manchester) Group and a founder member 
of the Manchester Engineering Council, and who is 
closely associated with the Manchester University 
and the Chamber of Commerce, was unanimously 
elected President for the year 1945. The Hon. 
Treasurer, Mr. E. Royle, and Hon. Secretary, Mr. 
A. G. Livesay, were re-elected. 


COMMERCIAL CONDITIONS IN BritTIsH East 
Arrica.—A review of commercial conditions in 
British East Africa is the latest of a series covering 
twenty-six countries which is being prepared by 
the Department of Overseas Trade in collaboration 
with its overseas officers to assist firms with their 
post-war export plans. The reviews deal with 
commercial conditions in the various countries 
before the war, with particular reference to trade 
with the United Kingdom, wartime changes in their 
economy and external trade, and the opportunities 
they offer for United Kingdom goods. They give, 
in fact, a straightforward account of developments 
in each market since the outbreak of the war, and 
should therefore be of distinct value to exporters 
engaged in the preparation of post-war plans. The 
review of commercial conditions in British East 
Africa, together with four others dealing with 
Argentina, Uruguay, Sweden, and Portugal, as well 
as those previously issued for U.S.A., Bolivia, 
Brazil, Chile, and Peru, may be obtained from H.M. 
Stationery Office, price 6d. each. 


Personal and Business 


Mr. J. E. Wricut has been appointed secretary 
of E. R. and F. Turner, Ltd., [pswich. 

Mr. R. E. KimBer.ey, chief mechanical engineer 
of the Buenos Ayres and Pacific Railway, is retiring 
at the end of this month. He will be succeeded by 
Mr. E. J. Beckwith. 

Masor-GENERAL Str Evan Grips, President of 
the London Chamber of Commerce, has been elected 
a Vice-President of .the Association of British 
Chambers of Commerce. 

THE MINISTER OF WAR TRANSPORT has accepted 
with regret the resignation of Mr. Tom Macpherson, 
Regional Port Director for Scotland, and has 
appointed Mr. Hector McNeill, of Glasgow, as his 
successor. 


THE CONTROLLER OF IRON AND STEEL has agreed 
to the release of Mr. Felix Levy, a director of George 
Cohen, Sons and Co., Ltd. Mr. Levy was seconded 
in September, 1939, to the Ministry of Supply, 
where he has been Assistant Director of Scrap 


administration of George Cohen, Sons and Co.. Ltd 
and their associate companies. 


Str James S. Prinaue, F.C.G.1, M.LE.R, 
lately Director of Electrical Engineering, Admiralty, 
has undertaken, with the permission of the 
Admiralty, to act in an advisory capacity to 
Metropolitan-Vickers Electrical Company, Ltd. 


Mr. J. D. Stirt, at his own request, is relinquish. 
ing his position as managing director of Redpath, 
Brown and Co., Ltd. He is remaining on the board 
of the company and also retains his directorship of 
Dorman, Long and Co., Ltd. Mr. Cecil Hipwell, 
manager of Dorman, Long and Co., Ltd., Nine Elms, 
London, constructional works, has been appointed 
general manager of Redpath, Brown and Co., Ltd. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all. cases the time and PLACE at which 
the meeting is to be held should he clearly stated. 


Association for Scientific Photography 

Thursday, May 24th.—Caxton Hall, Westminster, S.W.1, 
‘** Photography Applied to Research in the Steel 
Industry,” S. H. Thorpe. 7 p.m. 

Dluminating Engineering Society 

Tuesday, May 15th.—Inst. of Mechanical Engineers, 
Storey’s Gate, 5.W.1. Annual general meeting. 
“Daylight and its Penetration into the Sea,” Dr. 
W. R. G. Atkins. 5 p.m. 

Institute of Economic Engineering 

Sunday, May 13th.—Waldorf Hotel, London, W.C.2. 
** Budgetary Control,’”’ A. H. Huckle. 2.30 p.m. 

Sunday, May 27th.—MANCHESTER SECTION: 30, 
Beeston Aveyue, Timperley, Cheshire. ** Engineer- 
ing Economics,” J. D. Cook. No time stated. 

Institute of Physics 

Saturday, May 12th.—S. Wares Brancn: University 
College, Cathays Park, Cardiff. ‘* The Use of Infra- 
Red Radiation in Medicine,” W. V. Mayneord. 
2.30 p.m. 

Institute of Welding 

Thursday, May \7th.—Lereps anp District Brancu: 
Great Northern Station Hotel, Leeds. “Are 
Welded Cutting Tools,” H. Tremlett. 7 p.m. 

Institution of Civil Engineers 

Tuesday, May 15th.—Great George Street, Westminster, 
S.W.1. “Sheet Piling in Maritime Works,” 5. 
Packshaw. 5.30 p.m. 

Institution of Electrical Engineers 

Saturday, May 12th.—Norvn Mipianp 
Yorkshire Hussar Hotel, Eastgate, Leeds. 
general meeting. 1.15 p.m. 

Monday, May 14th.—Lonpon StupeNtTs: Savoy Place, 
Victoria Embankment, W.C.2. ‘* A.C. Generator 
Protection,” D. 8. Daoud. 7 p.m. 

Tuesday, May 15th.—Rapio Secrion: Savoy Place, 
Victoria Embankment, W.C.2. Discussion on 
‘*The Characteristics of Luminescent Materials for 
Cathode Ray Tubes,’ C. G. A. Hill. 5.30 p.m. 

Friday, May 18th.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘* Magnetic 
Materials,”’ Sir Lawrence Bragg. 5.30 p.m. 

Tuesday, May 22nd.—Raptio Section: Savoy Place, 
Victoria Embankment, W.C.2. ** Non-Ferrous 
Contact Springs,” H. G. Taylor and L, B. Hunt. 
5.30 p.m. 

Institution of Mechanical Engineers 

To-day, May \1\th.-Storeys Gate, S.W.1. ‘The 
Modern Direct Hydraulic System,” F. H. Towler. 
5.30 p.m. f 

Saturday, May 12th.—LoNvDON GRADUATES: Storey's 
Gate, S.W.1. ‘‘'The Developments in the Design of 
Military Aircraft Between 1918-1944,” Peter 
Masefield. 3.30 p.m. F 

Thursday, May \ith.—Miptanp Brancu : James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘“ Drawing-Office Practice in Relation to Inter- 
changeable Components,” C. A. Gladman. 5.30 p.m. 

Institution of Mining and Metallurgy 

Thursday, May \7th.—Geological Society, Burlington 

House, W.1. Annual general meeting. 4 p.m. 
Junior Institution of Engineers 

To-day, May 11th.—SuerrteLp SecTion: Metallurgical 

Club, West Street, Sheffield. ‘‘ The Ladybower 

Reservoir: The New Extension of the Derwent 

Valley Scheme,” A. R. C. Ball. 7 p.m. 


Royal Institution of Great Britain 

To-day, May 11th.—21, Albemarle Street, W.1. “* X-Ray 
Analysis: Past, Present, and Future,” Sir Lawrence 
Bragg, O.B.E. 5 p.m. 

Royal Society of Arts 

Wednesday, May 16th.—John Adain Street, Adelphi, 
W.C.2. ‘The Social Relations of Science,”’ Pro- 
fessor J. D. Bernal. 1.45 p.m. f 

Wednesday, May 23rd.—John Adam Street, Adelphi, 
W.C.2. ““Wire Broadcasting,” Paul Adorjan. 


STUDENTs: 
Annual 








give intending purchasers requiring these tools for 
use on production in Northern Ireland opportunity 


Supply. From now on he will devote his time to the 
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A Seven-Day Journal 


The “Shetland” Flying Boat 
Tue four-engined “Shetland” flying-boat, 
of which particulars have been released this 
weck, is the largest British aircraft that has yet 
flown. It is powered by four Bristol ‘ Cen- 
taurus ” engines, has a fully loaded weight of 
130,000 Ib., @ wing span of 150ft., and an overall 
length of 110ft. The “Shetland” has been 
designed and constructed by Short Brothers 
(Rochester and Bedford), Ltd., with the colla- 
boration of Saunders Roe, Ltd. The original 
design was conceived by Short Brothers, who 
were responsible for the performance, manu- 
facture, final assembly, and flight testing of the 
aircraft. Saunders Roe were responsible for 
the detail design and manufacture cf the com- 
ponent parts of the main planes, including flaps, 
ailerons, engine mountings, and wing tip floats. 
The first prototype ‘‘ Shetland ”’ has, we learn, 
been outstandingly successful on its initial 
flight trials. Deéspite its size, it has a maximum 
speed of 267 m.p.h. Cruising at 184 m.p.h., 
it carries a payload of 7620 lb. for a range of 
4650 statute miles (the distance between London 
and Bombay), or, alternatively, cruising at 
188 m.p.h. the range is 2076 miles, with a pay- 
load of 30,000 lb. The general appearance of 
the ‘‘Shetland”’ has a family resemblance to 
its predecessors, the ‘“‘ Golden Hind,” “ Sunder- 
land,” and “ Empire” flying-boats. The air- 
craft has two decks, which can accommodate 
up to seventy passengers. In addition, a crew 
of eleven is carried. There are three main com- 
partments, as well asa promenade on the aft 
upper deck, a fully equipped kitchen, and 
adequate toilet facilities. Two Rotcl auxiliary 
generating plants, each capable of supplying 
20 kW at 110 volts A.C., provide current for 
all services, including bilging and refuelling. 
Apart from the passengers’ luggage, freight 
compartments on the upper deck, complete 
with loading hatches, have a capacity for 
6600 lb. of freight and mail. 


Orkney Islands Barrier Roads 


On Saturday, May 12th, the First Lord of the 
Admiralty, Mr. A. V. Alexander, formally 
opened an island-to-island series of barrier roads 
laid on the top of war defence causeways con- 
structed to protect Scapa Flow naval base 
against U-boat attack, such as that which 
occurred, when H.M.S. “* Royal Oak ”’ was sunk 
in Scapa Bay in October, 1939. The barriers 
closed the channels of Kirk Sound, Holm Sound, 
Weddel Sound, and Water Sound. Im the 
1914-18 war and early in this war these channels 
were blocked against submarines and torpedo 
craft by blockships, and plans had long been 
prepared to block permanently the eastern 
approaches to Scapa Flow by the construction 
of a series of causeways. Overhead railways 
were built to carry thousands of tons of materials 
including concrete blocks which were dropped 
into the sea. In some channels the tide ebbed 
and flowed at speeds greater than 8 knots. Yet 
after a few small breachings the work was 
successfully completed. About two years ago it 
became possible to surface the causeways with 
roads, and, later on, with the co-operation of the 
Orkney County Council, they were made into 
the best traffic roads in the North of Scotland. 


Science and Government 


SPEAKING at a luncheon of the Scientific 
Instrument Manufacturers’ Association in 
London on Monday, May 14th, Lord Sempill 
said that we lived in an age in which science and 
technology were predominant, but our historic 
system of education did not make us aware of 
this fact and its implication, and it was there- 
fore not surprising that the machinery of govern- 
ment lacked effectiveness in technical matters. 
The first sign of official appreciation of this 
truth came when a Scientific and Advisory 
Committee to the War Cabinet was set up under 
the chairmanship of Lord Hankey, who was 
assisted, amongst others, by Professor A. V. 
Hill—one of the all-too-few scientists in the 


similar committee dealing with engineering 
problems, and including outstanding figures 
like Sir Henry Tizard, was established. The 
thin end of the wedge of science and engineer- 
ing, continued Lord Sempill, was pressing more 
and more into the machinery of government, 
and it was a most welcome intrusioa. We must 
see to it that science was made more than ever 
a partner of the Government, but in an execu- 
tive and not merely an advisory sense. Parlia- 
ment, through holding the purse-strings, con- 
trolled the country, and the national wealth 
was derived from different enterprises, the 
majority of which owed their existence to the 
skill of scientists and engineers. Speaking of 
the scientific instrument industry, Lord Sempill 
said that the different instruments which had 
revolutionised every phase of warfare un- 
doubtedly had important peacetime applica- 
tions, and it was essential that scientific 
research and technical development should 
march hand in hand with industry. 


National Reserve of Emergency 
Electrical Equipment 


THE Central Electricity Board has had under 
consideration the necessity for the retention of 
the national stores of emergency electrical 
equipment provided under the Civil Defence 
Act of 1939, and has come to the conclusion 
that a considerable amount of such equipment 
can now be sold. The Electricity Commis- 
sioners, after consultation with the Ministry of 
Fuel and Power, concur in that view. Requests 
are now being received from liberated and other 
Allied countries for the sale to them of some 
of the equipment, but before coming to a 
decision regarding such requests, the Commis- 
sioners desire to ascertain whether and to what 
extent authorised electricity undertakings in 
this country wish to purchase any of the equip- 
ment to meet urgent requirements. The equip- 
ment was purchased mostly in 1939 and 1940, 
since which time prices have increased materially 
and after consultation with the National A.R.P. 
Committee for the Electricity Supply Industry 
and the Treasury, it has been decided that the 
price to be asked for each item should be the 
‘original cost, plus 21 per cent. to cover accrued 
storage and other charges. On sale, the equip- 
ment would be taken over by the purchaser at 
the storage depots, when any liability of the 
Central Electricity Board in regard to it would 
cease, and the purchaser would have to arrange 
for any necessary packing and to defray the 
cost of transport from the depot at which the 
equipment is available. Particulars of the 
principal items of equipment were circulated in 
January, 1940, and any further information 
including prices, can be obtained in writing 
from the Chief Engineer, Central Electricity 
Board, Horsley Towers, East Horsley, Surrey. 
Arrangements to inspect any of the equipment 
should be made through the district managers 
of the Central Electricity Board. Undertakings 
wishing to consider the purchase of any of this 
equipment are asked to inform the Electricity 
Commissioners not later than May 3lst. 


Cambridge University Chair of 
Electrical Engineering 


SomE months ago the Council of the Institu- 
tion of Electrical Engineers resolved to offer 
to the University of Cambridge a sum of money 
which would provide for the establishment of a 
Professorship of Electrical Engineering for a 
limited period in order that a Chair might be 
established without delay, pending the comple- 
tion of arrangements fof a perpetual endow- 
ment. In accepting this offer, the Council of 
the Senate of the University expressed the 
opinion that the establishment of a Chair of 
Electrical Engineering was a matter of suffi- 
cient immediate importance to justify a depar- 
ture from normal practice, and recommended 
that the University should undertake the 
responsibility of making such further provision 
for the Professorship as might be required if 


external sources. It has now been announced 
that Dr. Eric Balliol Moullin has been appointed 
as the first occupant of thé Chair of Electrical 
Engineering at Cambridge University. Dr. 
Moullin, who was born in 1893, holds the M.A. 
degree of Cambridge, where he was a University 
Lecturer from 1920 to 1929, and of Oxford, 
where he has been for some years a Fellow of 
Magdalen College. He is at present Donald 
Pollock Reader in Engineering Science, Oxford 
University. During the war he has served as a 
member of the senior research staff of Metro- 
politan-Vickers Electrical Company, Ltd., and 
as a senior experimental officer at the Admiralty 
Signals Establishment, Portsmouth. Dr. Moullin 
was the inventor of the Moullin torsionmeter 
and various electrical measuring instruments, 
and is well known for the work he has carried 
out in the field of radio engineering. From 
1934 to 1942 be was a member of the Radio 
Research Board of the Department of Scientific 
and Industrial Research, and is a Vice-President 
of the Institution of Electrical Engineers and a 
Past-Chairman of the Radio Section. He will 
take up his new appointment on October Ist. 
A Small Civil Engineering Exhibition 

Last Friday there was opened at Charing 
Cross Underground Station an exhibition of 
models and photographs illustrative of the work 
of civil engineers. Their wartime work is 
touched upon. There is a model of one unit 
of a sea fort. Seven such units, each founded 
upon the sea bottom and linked together by 
bridges, formed a complete sea fort for the 
defence, mainly against aerial attack, of river 
estuaries, &c. Another model shows the arrange- 
ment of a floating dock for tank landing craft. 
Photographs from Italy illustrate the construc- 
tion of the Piavo-Ansiei reservoir dam, a war- 
time work of British engineers. The remainder 
of the exhibition, which contains models of 
earth-moving equipment, such as bulldozers 
and excavators, dredgers, and rock-breakers, a 
railway with sidings, bridge, &c., is concerned 
with the peacetime work of civil engineers, and 
illustrates the building of bridges, docks, dams, 
tunnels, railways, harbours, and other works. 
In bringing tc the notice of the thousands of 
Londoners who daily use this Underground 
station the dependence of modern civilisation 
upon the works of engineers, the exhibition, 
limited though it is in extent and in technical 
interest, will perform a useful service. It has 
been arranged by the Federation of Civil Engi- 
neering Contractors. 


European Inland Transport 


Ir has been announced officially that an 
agreement was signed a few deys ago by repre- 
sentatives of Great Britain and the United 
States of America, France, Belgium, Luxem- 
bourg, the Netherlands, and Norway, regarding 
the establishment of a provisional organisation 
for inland transport in Europe. Discussions 
have taken place with the United Nations 
Governments interested in inland transport in 
Europe upon a draft agreement, the purpose of 
which is to set up a European Central Inland 
Transport Organisation to advise and guide the 
Governments and authorities concerned on 
problems of co-ordinating the movement of 
traffic of international character, and restoring 
the surface transport system of Europe by 
railway, road, and waterways. The discussions 
upon this draft agreement have not yét been 
completed, but as hostilities in Europe have 
come to an end, the Governments have agreed 
to bring the draft agreement as it now stands 
provisionally into force in respect of the terri- 
tories in Europe under their authority, and to 
set up a provisional organisation for that 
purpose. This provisional organisation will be 
ready to give any assistance which may be 
desired by those Governments which are taking 
part in the discussions, but which have not 
signed the agreement. It is hoped that the- 
agreement will be completed in the near future, 
and the European Central Inland Transport 








House of Commons. Following this lead, a 





no permanent endowment was obtained from 





Organisation will then be brought into operation. 
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American Road-Making Machinery 


By E. E. 


LTHOUGH the United States has now a 

road or highway system of some 600,000 
miles, including all classes, this system is far 
from being complete or a finished unit. In 
addition to normal expansion, now deferred 
or interrupted under war conditions, it needs 
continual improvement of existing roads, and 
also much rehabilitation to bring certain parts 
up to the requirements for heavier loads, 
higher speeds, and more intensive traffic. 








Fics. 


The general plan for long-term development 
has been upset by war conditions, since many 
new reads have had to be built in unexpected 
directions to serve military establishments, 
camps, and war industries. Furthermore, 
these same conditions have imposed heavy 
traffic and heavy loads on routes designed and 
constructed for light traffic, involving repair 
and reconstruction under difficulties. 


R. 
No. 





Road improvement work includes widen- 


TRATMAN 
I 


State, county, township, and municipal 
authorities. 

This vast system of public roads includes 
many and varied characteristics, and may be 
classed about as follows :—First, express 
roads, known as “ expressways,’ toll or free, 
designed specially, and sometimes exclusively, 
for high-speed passenger traffic, having con- 


nections with lateral roads only at long 





intervals, and all intersecting or cross roads 


Of special importance in construction are 
the main roads and expressways, which must 
not only be substantial for heavy loads, but 
very smooth for easy riding at high speeds. 
Dimensions, paving, and details vary widely, 
but typical views of such roads are shown in 
Figs. 1 to5. Of typical cross sections, shown 
in Fig. 6, the two sections at the top are for 
the Industrial Expressway at Detroit. The 
one at the left is for the road in open country, 
and the other is for that part which is 
depressed to pass through the city, and is 
crossed by a number of street bridges. The 
other sections are for State roads in Connecti- 
cut, Michigan, and Colorado. 

The striking view in Fig. 1 is on the 
Arroyo-Seco Parkway, in California, between 
the cities of Los Angeles and Pasadena. 











4 AND 5—MAIN 


being carried over or under the expressway. 
This class of road is likely to develop exten- 
sively in the post-war period. Secondly, 
main roads, often of considerable length, 
connecting large cities and traversing wide 
regions. Many of these will be required to 
link together existing but disconnected main 
roads to form new and direct continuous 
routes. Thirdly, rural and secondary roads, 
tributary to the main network and connecting 
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ROADS WITH BITUMINOUS PAVING 


Here, the parkway—or expressway—has six 
lanes of traffic, those of opposing directions 
of travel separated by a turfed strip planted 
with shrubbery. At the right is an extra 
turnout lane or spur connecting with the 
intersecting Marmion Way, which is carried 
over the parkway by a concrete bridge of 
three spans. Note the kerb separating the 
main road from the turnout curve. 





Of less heavily travelled roads, the road 
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ing, repaving, reduction of gradients and 
’ curves, easing junctions and. intersections or 
crossings, providing drainage works and 
building more substantial bridges. There is 
also the routine maintenance and occasional 
repair work, as well as—in normal times—the 
landscaping and beautifying of the land 
within the road boundaries. All this work 
involves co-operative planning, construction, 


with villages and country districts as part of 

‘* farm to market ’’ routes. Fourthly, detours 
and avoiding roads and belt roads, to enable 
through traffic to by-pass or keep clear of 
cities or congested industrial districts. Fifthly, 
urban and suburban roads and streets for 
definite routes connecting with main roads 
and facilitating the movements of traffic 
which must enter, leave, or pass through the 





financing, and management by Federal, 


town or city. 


shown in Fig. 2 is the Merritt Parkway, in 
Connecticut, which is for automobile traffic 
only, with no commercial traffic, and has two- 
lane roadways with 8ft. dividing strip. It 
has no level crossings for intersecting roads, 
all the latter being carried over or under the 
parkway. Few connections are made with 
lateral roads, but one such connection is 
illustrated. Thus the car at the right would 
turn out at the first curve to reach a lateral 
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road passing under the parkway, while a 
car from that road would run into the park- 
way at the second curve of the Y connection. 
A similar arrangement for opposing traffic is 
shown at the left of the picture. The Phila- 
delphia and Baltimore road (Fig. 3) has two 
22ft. two-lane roadways, with a 50ft. divid- 
ing strip. The foregoing are all concrete 
roads. Typical roads with bituminous paving 
are shown in Figs. 4 and 5. 

As to traffic density, heavy traffic is 
classed variously as a maximum of 3000 to 
5000 vehicles daily on an annual average. 
Higher figures might warrant additional 
traffic lanes. Main or trunk line roads in 
Wisconsin average 800 to 1600 vehicles 
per day. Gradients and speeds vary 
with the character of the country. Thus, in 
level or rolling country the maximum gradient 
might be 3 per cent., or 1 in 33, for an 
assumed design speed of 70 m.p.h.; in rough 
country, it might be 6 per cent, or 1 in 16, 
for a design maximum speed of 50 m.p.h. 

With high-speed roads of four or more 
lanes, it is uspal to separate the lanes of 
opposing traffic by a dividing or separating 
strip, which is usually covered with turf and 
sometimes planted with low shrubbery. 
This is an important element of safety, as 
it prevents the dangerous—but too frequent 
—practice of careless or reckless fast drivers 
weaving in and out of opposing traffic in 
trying to pass vebicles in front. Opinions 
vary widely as to the width of the separating 
strip, but 4ft. to 10ft. is common, and it 
ranges up to a width sufficient for future 
additional paved lanes. 

Construction work on the roads is handled 
largely by contract, and even maintenance 
work operations are now being handled in 
the same way, especially since both the 
technical and labour forces of the highway 
departments of the several States have been 
badly depleted by war conditions and the 
draft. One of the largest items of the con- 
struction industry in the early post-war 
period will be this road work, in order to meet 
the inevitable unemployment emergency, as 
well as to provide for present and future 
travel conditions. 

To expedite the work on this comprehen- 
sive programme and to reduce the cost of 
construction, machinery has been introduced 
and has been developed to a surprising 
extent. It covers not only the rougher and 
heavier kinds of work, such as earthwork, 
excavation, and embankment, together with 
the preparation and placing of concrete and 
bituminous paving, but also machines and 
appliances, great and small, for the handling 
of materials, the dressing and finishing of the 
roadbed or formation, and the finishing of 
the paved surface to the desired degree of 
smoothness. There are also numerous 
machines and appliances which assist mate- 
rially in the maintenance and repair of roads. 
All of these mechanical aids are aimed at 
lower cost, higher speed of the work, and 
easier manual labour to compensate for an in- 
adequate supply of manpower. The larger 
machines are made in a variety of sizes for 
heavy, medium, and light work, and as they 
are built by numerous manufacturers, there 
is endless variety in design, details, special 
attachments, and means of control. 

In the construction of a new road, the first 
stages of the work will be the clearing of the 
route, followed by the earthwork for embank- 
ments and cuttings, up to the level of the 
road bed or formation upon which the paving 
is to be laid. Modern American machinery 
for heavy earthwork of this kind has been 
described by Mr. Rolt Hammond in a series 
of articles on “ Soil-Moving Equipment,” in 
THe ENGINEER of August 18th to September 
8th, 1944. Removal of brush and trees is 


done largely by the now well-known bull- 
dozer, which is essentially a tractor fitted 
with a blade or mould-board across the front 
end, the position of the blade being regulated 
by cables or by hydraulic control apparatus. 
A horizontal and longitudinal arm may push 
over the trunks of large trees while the blade 
cuts around the roots. Another attachment 
is a rake for gathering and piling brush and 
trees for burning. 

For heavy excavation, with the material 
to be loaded into motor trucks or lorries for 
removal, there are three well-known types 
of machines—the power shovel, the crane 
with grab bucket, and the drag-line. They 
are operated by oil, petrol, or steam engines, 
or electric motors. Many shovels are so con- 
structed as to be readily convertible into one 
or both of the other machines. They are 
mounted on crawlers or on four or six wheels, 
having iron or rubber tyres. The machinery 
portion, with the boom and dipper handle, 
usually revolves through an are of 180 deg. 
to 360 deg. The bucket makes an upward 
stroke or cut as it is forced into the face of 
the bank, and is then swung round over the 
motor lorry into which the material is dropped 
through the bottom gate or door of the bucket. 

The movements for excavating, swinging, 
and travelling are controlled by one man, 
either by levers or by pneumatic, hydraulic, 
electric, or vacuum control systems, all 
designed to increase the speed and facility 
of operation. Bucket capacity ranges from 
} to 35 cubic yards, but for general purposes, 
including road work, the range is from 4 to 6 
yards. Small compact machines are made 
for tunnel work. A special kind of shovel, for 
making thin horizontal cuts, as in trimming 


or levelling the formation or gradient, has 
the bucket underhung from a trolley or 
carrier riding inside a pivoted boom. The 
boom is horizontal for excavating or loading 
and is then raised so that the bucket runs 
to sufficient height to discharge its load into 
a motor truck or lorry. 

The second type of earthwork machine, 
the crane excavator, is essentially a revolving 
crane, or a shovel having its dipper handle 
removed, but having its jib or boom rigged 
with cables for handling a grab bucket. ‘ihe 
machine is mounted on wheels or crawlers, 
In the third type of machine, the dragline 
excavator, the bucket is a link in a closed 
cable circuit. For excavating or loading, the 
bucket is hauled out to the head of the boom 
by an out-haul cable, leading from the engine 
to the head of the boom and ending in a bail 
attached to the sides of the bucket. As the 
bucket is dropped upon the bank or face, it 
is hauled inward by a return cable leading 
from the engine through the foot of the boom 
and attached to a bail of chain or bar con- 
struction across the mouth of the bucket, but 
not interfering with its filling. To empty the 
bucket, it is swung and raised to the desired 
position and then up-ended to a vertical 
position by manipulating the cables. The 
bucket is a rectangular box, with open top 
and front end. 

The “ walking dragline’”’ is not mounted 
on wheels or crawlers, but has on each side 
a long shoe connected by levers to a rolling 
cam on a transverse shaft. As the cams 
revolve, the machine ‘is lifted and swung 
forward, and the shoes are advanced to the 
new position. 





(To be continued) 








yee methods have been evolved of 
developing tidal power and have been the 
subject of numerous patents. These methods 
include the utilisation of the velocity of the 
tidal stream in paddle wheels, carried on 
rafts ; the raising of a float by the rising tide 
and development of power by its descent 
after the tide has fallen ; the compression of 
air by the rising tide ; lastly, the impounding 
of water in a basin and development of the 
power by its discharge through turbines on 
the falling tide ; or, alternatively, the filling 
of the basin through turbines on the rising 
tide. 

Of the various methods enumerated, only 
the last—the basin method—is adapted to 
the development of power on a practical 
scale. 

The rapid advances which were made in 
the problem df generation and transmission 
of electricity during the latter half of the last 
century caused renewed interest in the possi- 
bilities of tidal power, especially in France, 
and various methods of applying the basin 
system have been evolved to overcome the 
practical difficulties of the problem. It 
requires that the water shall be impounded 
during the rising tide, and released through 
turbines after the level of the sea has dropped 
below the level of the water in the basin. 
Alternatively, or in addition, the water can 
pass through the turbines to fill the reservoir 
during part of the rising tide. The relative 
advantages of ebb-tide, flood-tide, and 
double-tide working depend on the natural 
characteristics of the particular site. Theore- 
tically, the basin might be constructed on 








Tidal Power’ 


By Sir WILLIAM HALCROW 


the open coast, but practical consideration 
favours the utilisation of inlets or estuaries 
where the tidal range is greater and the con- 
struction of a barrage to hold back the water 
is more practical. A French engineer, 
Monsieur Boisnier, suggested a scheme on the 
River Seine near Le Havre, where the basin 
was to be formed along the shore of the 
estuary by making use of a bank which was 
to be constructed some distance off the shore 
and parallel to it, to help navigation. This 
bank would be connected to the shore by a 
short dam at each end. The cost of this 
great length of barrage could thereby be 
divided between two undertakings. 

The greatest difficulty which has stood in 
the way of the development of tidal power is 
the intermittent and variable nature of the 
output. The available power varies during 
an individual tide, the time of high water is 
48 min. later each day, and the rise of the 
tide varies considerably between spring and 
neap tides. Actually, the power available 
during a spring tide is several times that 
which can be generated on a neap tide. 

These variations make it difficult to adapt 
tidal power to the ordinary requirements of 
commercial load which call for a steady 
supply of electricity, subject to daily peaks 
and possibly to seasonal variations. 

No method has yet been found of storing 
electricity on a large scale, but several 
methods of rendering tidal power usable 
have, however, been suggested. These may 
involve adaptation of the power to the load 
or the load to the power. 

The intermittent nature of the available 
power could be overcome to some extent if 





* From a Royal Institution Friday evening Diseourse. 
—May 4th. 


two tidal stations, situated in different parts 
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of the country, worked together in such a way 
that the output from one station occurred at 
the time when no power was being generated 
at the other. It is, however, difficult to find 
two sites which are sufficiently out of phase, 
but near enough to each other for the trans- 
mission cost not to be excessive. A some- 
what similar effect can be obtained by having 
two basins. Neither of these methods, how- 
ever, overcomes the difficulty of the varia- 
tion of output due to spring and neap tides. 

Another method of regulating the power 
output is that known as ‘* pumped storage.” 
In this, high and low-level reservoirs are con- 
structed with as large a difference of level as 

yossible, and when surplus power is available 
at the tidal barrage, it is used to pump water 
from the lower to the higher reservoir. This 
water is run back into the lower reservoir 
through turbines to generate power when 
required to adjust the combined output of 
the barrage and the subsidiary scheme to 
meet the load demand. Of course, the sea 
or a river might take the place of the lower 
reservoir where the site permits. 

This method involves considerable capital 
expenditure in the construction of dams and 
aqueducts, and, in addition, there is a great 
loss of energy in using power for pumping 
and then reconverting into power. 

A French engineer has suggested using the 
power generated at the barrage to extract 
hydrogen from water by electrolysis. The 
hydrogen would be stored in large containers 
and could be used as required, either to fire 
the boilers of a steam generating station or, 
when the gas turbine has been further 
developed, it might be used to drive one 
connected to a generator. 

These methods are instances of adjusting 
the power to the load. 

Two methods of adapting the load to the 
power are to use it in special electro-chemical 
or electro-metallurgical industries, which can 
take an intermittent and variable supply of 
energy, or to apply it for district heating. 
This latter is a recent proposal, and consists 
of using the energy when it is available to 
heat water in large tanks situated in towns 
and designed to give a constant supply of 
hot water for buildings in the same way as 
they are supplied with cold water, gas, and 
electricity. The power would be used in 
electrode boilers, and the storage of heat 
would take the place of the storage of elec- 
tricity to overcome the difficulties of the 
intermittent and variable supply. 

Another method of dealing with this 
variable supply is to provide auxiliary steam 
plant to work in conjunction with the barrage 
to give a combined output suitable to the 
load. The cost of this plant, which would 
have to be of the same capacity as the 
barrage, would be prohibitive, but an adapta- 
tion of the principle is practicable. 

Where a network of transmission lines, 
such as the British grid, linking up a number 
of steam power stations exists, the barrage 
can be connected to it. The regulation of the 
power supply to the demand can then be 
made by partly shutting down some of the 
steam stations when the barrage station is 
in operation. Provided that the barrage 
energy forms only a small fraction of the 
total demand, this is an attractive proposi- 
tion. Fuel is saved in steam stations and 
the wear and tear of machinery is reduced. 

Another French suggestion is to use the 
intermittent power for driving electric loco- 
motives hauling goods trains. The time- 
tables could be arranged so that the greatest 
number of trains would run when the barrage 
Was producing the maximum power. 

In any tidal scheme the turbines must 
hecessarily operate on a variable head, and 
one of the main difficulties in the past has 


been the fact that a high efficiency could only 
be attained when the turbine was running 
under the head for which it was designed. 
The recent development of the Kaplan 
turbine has made tidal power much more 
attractive. The Kaplan turbine is a pro- 
peller type with blades whose pitch can be 
varied automatically according to the head 
under which it is running, and can operate 
at high efficiency over a wide range of heads. 

Tidal power on a large scale has been 
investigated for three areas in the world, 
mainly because so few sites are to be found 
having a high tidal range, and ground con- 
ditions which will help in the construction of 
a barrage. These three schemes are at 
Passamaquoddy Bay in the Bay of Fundy, 
on the frontier of Canada and U.S.A.; at 
the Gulf of San Jose, in the Argentine; and 
at the Severn Estuary in England. All these 
schemes have received governmental investi- 
gation and have been studied in some detail. 

The Bay of Fundy is famous for its high 
range of tide, the highest ever recorded in 
the world being the Saxby tide of 1869, which 
was 56-85ft. at the head of the bay. Normal 
spring tides at the end of the bay vary from 
47ft. to 52ft., but at the site of the Passama- 
quoddy scheme they range from 23ft. to 27ft. 
The reason for choosing this site, even though 
the tide is not the most favourable, is that 
the configuration of the ground is such that 
two large basins can be formed with the 
minimum of barrage construction. Water 
power is proportional tv the head and the 
quantity of water available, and siting the 
scheme where the head is not a maximum is 
compensated by the large quantity of water 
which can be stored in the comparatively 
easily formed reservoirs. 

The operation of the scheme is similar to 
the multiple basin scheme of Monsieur 
Defour, and is designed to give a continuous 
output. The energy supplied varies only 
with the spring and neap tides, and the maxi- 
mum output is estimated at 1,045,000 kW. 
The works would include the construction of 
about 5 miles of dam in sections, linking up 
islands and separating Passamaquoddy Bay 
from Cobscook Bay to form the two reservoirs 
and it has been estimated that the cost of the 
scheme would be about £37,000,000 at pre- 
war prices. 

Political differences between Canada and 
the United States put a stop to further 
developments of the scheme, so some years 
later a second scheme was studied, which was 
entirely on United States territory. This 
scheme only used Cobscook Bay and gives 
intermittent supply. To give a continuous 
supply a pumped storage scheme was pro- 
posed, which consisted of a reservoir situated 
15 miles away from the tidal station and 
125ft. to 135ft. above sea level. The output 
of this scheme is in the region of 350,000 kW. 

Two sites in Argentina are favourable for 
tidal power development, the estuary of the 
Deseado River, where the maximum tidal 
range is about 27ft., and the Gulf of San Jose, 
where the range of tide varies from 15ft. to 
27ft. The latter site is more favourable as a 
larger volume of water can be stored, the 
area of the reservoir being about 300 square 
miles. The installed capacity would be about 
1,050,000 kW, and the estimated cost of the 
scheme was £35,750,000, giving the cost of 
one unit of electricity as about 0-1ld. at 
pre-war prices. The Gulf of San Jose is 
almost circular in shape, and is about 170ft. 
deep, but at the outlet the bed rises up and 
gives a good site for the barrage. The only 
disadvantage is that it is very exposed to the 
Atlantic, and the cost of the barrage is 
increased by having to build strong protec- 
tion works. Even so, the estimated cost of 


The lecturer then dealt with the Severn 
power scheme, and continued :— 

I now propose to refer to some economic 
aspects of the scheme, as set out in the 1944 
report. 

In the report emphasis has been given to 
the value of the barrage as a power-producing 
unit on the basis of coal conservation, and 
in arriving at an equivalent price of coal it 
has been assumed that the restriction at 
present imposed by the Central Electricity 
Board on the output of any one power station 
would apply, and also that the barrage 
energy is debited with the cost of transmis- 
sion lines to London and to Birmingham. 
The restriction limits the output from any 
one station to a percentage of the total area 
load at any time. The period given in the 
report is based on an assumed annual increase 
in the consumption of electricity in the 
country, and if this should prove to be an 
under-estimate, the restriction would not 
apply, and it is also possible that the Board 
might not feel justified in applying the restric- 
tion to the barrage when it comés into opera- 
tion, in view of the low cost of the energy. 
There is considerable difference of opinion on 
the justification for charging the cost of 
transmission lines to the barrage. Long 
transmission lines are not debited to steam 
stations. In my opinion, they should not be 
charged to the barrage. If the temporary 
restriction on output and the cost of trans- 
mission, lines are both omitted, the equivalent 
cost of coal which is shown to be 49s. 1d. per 
ton under the most onerous conditions, is 
reduced to 35s. 6d. per ton, a price which is 
7s. below the average price of coal delivered 
to power stations in August last, namely, 
42s. 6d. Since that date the price of coal has 
risen considerably. 

No credit is taken in the estimates for the 
saving in the cost of running and maintaining 
steam stations to generate an output equi- 
valent to the 2300 million units which the 
barrage would produce. This saving is a 
hidden one, but from practical experience it 
is estimated to be equivalent to something 
of the order of 2s. per ton of coal. 

The estimated cost of the barrage is 
£40 millions, and of the transmission lines 
£7 millions at present prices. It is not 
unreasonable to assume that costs will come 
down after the war. 

It has been suggested that £40 millions is 
a large capital sum to spend to produce 2300 
million units of electricity. I find, however, 
that the published schemes of the North of 
Scotland Hydro-Electric Board, recently set 
up by the Government to develop the water 
power resources of the Highlands, show that, 
if further schemes are similar in regard to 
cost, the Board will spend £55 millions to 
produce the same output as the barrage. It 
should not be forgotten that modern steam 
stations of 800,000 kW capacity would cost 
over £30 millions to construct. 

Whilst the report has of necessity assumed 
that the energy from the barrage would be 
supplied to the grid, if any consumers can 
make use of it direct they will obtain elec- 
tricity at a price far below that of any other 
source of power in this country to-day. In 
fact, it would be well below the cost of fuel 
only at to-day’s price of coal. 

Hydro-electric schemes have an important 
financial advantage over steam stations in 
that when construction is completed and the 
cost known, the annual charges are fixed. 
The actual cost of running a hydro-electric 
station is very small, and the greater part of 
the annual charges is for interest on and 
amortisation of capital. It follows therefore 
that no increase in the cost of energy will 
occur, and fixed contracts can be entered into 











a unit is very low. 





for long periods without risk. Moreover, at 
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the end of what I may call the concession 
period, whatever it may be—a_ purely 
arbitrary figure of 80 years has been taken for 
the civil engineering part of the Severn 
barrage—part of the capital can be repaid, 
and there will be a reduction in annual 
charges of over 50 per cent., with a corre- 
sponding reduction in the cost of energy. 
Steam stations do not have these advantages. 
The plant is out of date in about 20 years, 
and the sinking funds are required for replace- 
ments. Furthermore, a large part of the cost 
of energy is the cost of fuel, which is not a 
fixed factor, and has in the past invariably 
tended to rise. It is therefore not possible 
for owners of steam stations to enter into a 
fixed contract for supplying energy without 
a sliding scale to cover fluctuations in the 
cost of fuel. 

The Severn scheme under present con- 
ditions is now economically sound, and apart 
from its attraction as a producer of cheap 
energy its construction would provide em- 
ployment for a large number of men over a 
long period. 

In conclusion, I should like to mention an 
aspect of this undertaking which is neither 
technical nor economic. It is political, and 
affects the nation as a whole. 

During the last century British civil engi- 


neers led the world. They invented the rail- 
ways and built them all over the world. 
They built the Forth Bridge, the largest in 
the world and still an outstanding example 
of engineering skill. They built great dams 
at Aswan and other places which have 
proved of immense value to Egypt. British 
engineers devised the tube railways, drove 
the first underwater tunnels in the world, 
not only in this country but in America. 
Throughout this period the civil engineering 
industry of Great Britain was a world-wide 
force. During the present century Americans 
have taken the lead. This is largely due to 
the fact that they have a country with huge 
physical features which call for construc- 
tional works on a large scale, and there is 
clearly a belief in many parts of the world 
that only American engineers can carry out 
immense schemes. It seems desirable that 
the Government should appreciate the value 
of the Severn barrage from a national point 
of view. If carried out, as it very well can 
be, by British engineers and contractors, it 
would once again set them in the forefront, 
and be—for want of a better word—a good 
advertisement for the industry which brings 
in its train employment and export trade 
which this country will require increasingly 





in the future. 








Institution of Naval Architects 


No. IV—(Continued from page 367, May 11th) 


HE next paper taken on Thursday, April 
19th, was presented by Dr. G. Hughes. 
The author’s summary follows :— 


On SINGING PROPELLERS 


A theory of propeller singing is developed. Singing 
is attributed to a “ blow” caused by a sudden 
change of pressure which accompanies a local 
‘“* breakdown ”’ of the flow on the back of the blade 
near the leading edge. The breakdown is of the 
nature of an increase of turbulence taking place 
during rapidly changing expansion of this flow. The 
shapes of the blade sections at the leading edge and 
the manner in which the angle of incidence varies 
in the mixed wake in which the propeller is working 
are deduced to be the chief factors affecting singing. 
The theory is further developed to show how the 
propeller speeds for singing depends on these factors. 

An analysis is made of detailed measurements of 
blade section shapes taken from thirty-one full- 
scale propellers, and of the average real flow con- 
ditions under which these propellers were working. 
The blade section shape at the leading edge and 
the average real angle of incidence are related by a 
factor Q, the value of which is shown to be the main 
criterion determining whether the propeller will be 
completely quiet or will sing between certain limits 
of speed. A curve of critical values of Q dividing 
quiet from singing propellers is derived for single 
screw ships having after-body sections of average 
shape, the value of Q depending on the fullness of 
the hull. Marked agreement is shown between the 
results of this analysis and the deductions made 
from the theory. 

For design work a complete scheme for the calcu- 
lation of the value of Q, reduced to a short and direct 
process, is set out in tabular form. 


Dr. L. C. Burrill, opening the discussion, 
remarked that our knowledge of the hydro- 
dynamic action present when a propeller was 
singing was very slight indeed, because to 
experiment with a propeller which was any- 
where near the singing region was a very 
dangerous thing indeed, and it could be a 
very expensive business. In other words, we 
did not know the limits when singing occurred 
and when it did not occur. In view of this 
fact, it was simply vain to criticise the paper, 
and say that certain things were correct and 
others were not in accordance with the known 
facts. The author had attempted to draw 


limits, and in order to do so had had to direct 
attention to one small feature in the pro- 
peller. 


It was not justifiable nor logical to 





build up a structure on the assumption of the 
0-2a position in relation to the leading edge. 
Whilst he agreed in some measure with the 
general theory set out in the paper, he felt 
that the auther had missed the fundamentals. 
He had made no reference to the position of 
the maximum thickness of the section, nor 
the fullness of the leading part of the section, 
and he had made no reference to the thick- 
ness ratio of the section nor to the physical 
thickness of the propeller in the various 
parts, particularly near the tail, all of which 
were matters of primary importance in 
relation to the question of singing. 

The question might be asked, after reading 
this paper, Was it going to be nécessary 
to make all these complicated calculations 
for propeller design to satisfy ourselves as 
to whether the propeller was going to sing 
or not? He could say that the answer was 
“No.” Within certain limits there were 
some propellers which were almost bound 
to sing. He could guarantee to put a pro- 
peller on a ship to-morrow which would sing 
throughout the whole range, and another one 
which would sing throughout several stages 
in the range, and that the physical features 
of the design would be quite clear to anybody. 

Mr. H. Hunter, after expressing the view 
that we have gone a long way on this subject 
since the first paper on it was read some eight 
years ago, said the problem of the singing 
propeller had two sides to it, viz., the “‘ bell ” 
and the “‘ clapper.” The bell was the pro- 
peller itself, and there were various reasons 
why it could be made a less responsive bell. 
The present paper, however, was confined 
to the clapper aspect, and treatment along 
the lines set out by the author was generally 
effective, and, in fact, was a regular drawing- 
office procedure in the design of propellers. 
Nevertheless, it was not desirable to neglect 
the ‘“ bell” aspect, since a sensitive “ bell ”’ 
would respond to a slight clapper effect. 
The author made no reference to the damping 
effect of fine edges, particularly the trailing 
edge of aerofoil seating with the maximum 
thickness well forward. His own experience 


was that this damping effect could be quite 
important. It would be interesting to have 
the author’s views on the matter, and par. 
ticularly whether or no it was desirable to 
design the trailing edge of aerofoil section 
with a view to damping effect. 

Dr. E. V. Telfer suggested that the author's 
theory was quite irrelevant to the singing of 
propellers and that what he had been able 
to show was something of the mechanism of 
leading edge corrosion, which was quite 
common feature of all propellers, provided 
the materials were sufficiently pure and the 
necessary conditions existed. 

Dr. Hughes replied to the discussion at 
some length. 

The final paper was by V. D. Naylor on 
“The Concept of Pitch.” 


THE CONCEPT OF PITCH 

It is usual to define the pitch of a propeller as 
being the advance per revolution when it advances 
into an unyielding medium, and thus, to identify 
the pitch of the propeller with the pitch of the 
motion of the propeller. It is then usual to obtain 
the formula p=2 7 r tan @ for a surface of constant 
pitch, and then, for a surface of variable pitch, to 
define pitch at a point as being that value of p 
which is obtained from the above equality when a 
given value of r and @ is substituted. 

In this article a definition of pitch at a point is 
given first, this definition being independent of any 
motion of the propeller. To show how this defini- 
tion enters into the scheme of things, the effect on 
pitch of a radial displacement and of a rotation of 
the blade are considered. To show in what relation 
our definition stands to the pitch of the motion of 
the blade, we have considered the angle of attack 
of the elements and stalling. The new idea of 
transverse pitch is also introduced. The considera- 
tions are mainly kinematic, as the effects of inflow 
have been neglected. 

Dr. G. 8S. Baker (National Physical Labo- 
ratory) said it was good to have the paper 
because it taught us to do a little logical 
thinking about terms which were used in 
ordinary marine design. For instance, under 
the heading of ‘‘ Radial Displacement Centre,” 
that method of working was introduced to 
us by French engineers a good many years 
ago, not in the way the author used it in his 
paper as pointing out a thing which could be 
an, error, but as a definite means of designing 
a screw with a pitch differing from tip to 
boss in an orderly way. Another matter 
worthy of mention was the rather attractive 
and simple way in which the author set out 
the different results produced by positive 
and negative rotation of the blade about the 
root of the blade. With regard to the last 
section of the paper, on stalling, so far as it 
went it was quite correct geometrically, but 
the author ignored so much that was essen- 
tial with regard to the screw that it did not 
get him very far, and there was a simpler way 
of looking at these things. 

Dr. E. V. Telfer said that the only point 
of controversy which he thought should be 
raised was with regard to the author’s defini- 
tion of effective pitch, which was different 
from that usually adopted in naval archi- 
tecture. The author must know that in naval 
architecture it was the practice to take a 
pitch which was greater than the phase 
pitch by an amount closely associated with 
the zero lift angle of the section, and the 
effective pitch was taken when no thrust 
was given by the screw. It was quite wrong 
to call the effective pitch the effective pitch 
of motion in that case. 








Tue Late Masor T. G. Brrp.—It is with regret 
that we learn of the death of Major T. G. Bird, 
D.S.0., on May 7th. Major Bird had been asso- 
ciated with Sir W. G. Armstrong, Whitworth and 
Co., Ltd., for the last twenty-five years, and latterly 
was managing director of Sir W. G. Armstrong, 
Whitworth and Co. (Ironfounders), Ltd., and the 





companies of the Jarvis Industries group under the 
chairmanship of Sir John Jarvis, Bart. 
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Standardisation of Reinforced 
Concrete Structural Members 


ApPROXIMATELY one-third of the prime cost 
of a typical reinforced concrete structure is 
absorbed by the temporary formwork, and 
roughly two-thirds of the cost of the formwork 
js absorbed by labour. The scope for economy 
in this item of constructional cost is therefore 
very great . 

The outstanding results which have been 
obtained by the frequent reuse of purpose-made 
forms on large jobs in which much repetition 
js involved, and in which the design of the 
structure and cf the formwork have been dealt 
with as part of the same problem instead of 
separately and independently by the designer 
and the contractor, have clearly shown that the 
key to low formwork costs is ‘ standardisa- 
tion.’ An essential preliminary to the stan- 
dardisation of formwork, however, is the stan- 
dardisation of the dimensions of structural 
elements. 

If a limited range of overall dimensions of 
columns, beams, and other members were 
agreed upon, and if the design of all buildings 
and structures were, as far as practicable, based 
upon those dimensions, contractors would be 
able to use standard forms, designed and 
constructed as pieces of plant, throughout each 
individual contract. They would also be 
reasonably sure of an opportunity of reusing 
them on many future works, and it would not 
then be necessary to write off the whole cost on 
each. Manufacturers would be encouraged to 
make and keep forms available for hire by con- 
tractors, and in course of time large stocks 
would accumulate. This would have the effect 
not only of reducing the cost and increasing the 
speed of construction, but also of improving its 
quality, since the appearance of a finished struc- 
ture is much improved by the use of efficient 
formwork. An important incentive to the 
increased use of reinforced concrete would thus 
be provided. 

With this object in view, the Reinforced 
Concrete Association suggests that standard 
dimensions for the more important elements of 
structure should be adopted. It realises, of 
course, that even in a “standard” structure 
it may not be possible entirely to eliminate 
specially made items of formwork, but their 
use would be reduced to a minimum. Cases also 
will arise wherein architectural considerations 
may preclude the adoption of standard dimen- 
sions, but it is believed that such cases will be 
few, and that the economy which will inevitably 
result—and which will progressively increase 
as time goes on and stocks of standard forms 
accumulate—will prove an incentive to their 
general adoption. « 

The dimensions which are tentatively recom- 
mended are set out in a memorandum recently 
published by the Association. They have been 
carefully chosen, and those for various types of 
structural elements—columns, beams, &c.— 
have been brought into line one with another, 
to facilitate the interchange of forms. The 
number of sections has been limited as far as 
practicable in order that the manufacture of 
standard forms may not be discouraged at the 
outset by too long a list. 

The recommended dimensions are the overall 
dimensions of concrete members; the amount 
and distribution of reinforcement in those 
members is a matter for the designer, who will 
also select the standard size to be used in each 
particular case. If, in certain cases, the use of 
standard dimensions involves some increase in 
the cross-sectional area of a member, the cost 
of the extra concrete will, it is asserted, be 
negligible in comparison with the saving in the 
cost of the formwork. It will also generally be 
possible in such cases to effeet some saving in 
the amount of steel reinforcement. 

Architects, engineers, contractors, and others 
who may use this memorandum are invited to 
send their observations to the Association, as 
it is intended, after a suitable period for testing, 
to invite the British Standards Institution to 
use it as a basis for a British Standard Specifica- 
tion. The Association’s address is 94-98, Petty 
France, London, S.W.1. 








Improvements to Tractor 


THE row-crop tractor made by David Brown 
Tractors, Ltd., of Meltham, near Huddersfield, 
has been described in THE ENGINEER before. 
It is’ operated by a four-cylinder engine, with 
wet cylinder sleeves, having a bore of 3}in. and 
stroke of 4in., and developing 26 B.H.P. at 
1300 r.p.m., and 35 B.H.P. at 2000 r.p.m. The 





Fic. 1-35 B.H.P. 


tractor has four forward speeds and a reverse. 
It is fitted fer power take-off and with a power 
lift, and has a total weight of 31 cwt. Its 
dimensions are given in the following table :— 


Overall lengt! 105in. 
Width .... ... 664in. 
Height 45hin. 
Wheel base 69in. 
Turning radius 8ft. 4in. 
Ground clearance ... 16in. 


As a result of experience during the war— 
nearly 10,000 tractors have been made to date, 











nature and which also improves the styling of 
the tractor; an improved vaporising unit, 
which gives greater economy and minimises 
dilution of the oil in the sump; an all-range 
governor which is infinitely variable within the 
predetermined limits; a modified rear axle 
final drive ; a lengthened wheel base, bringing 
the front wheels forward 4}in.; a simplified 
one-position cylinder block drain; and the 
fuel pump has now been dispensed with. 

The general appearance of this new series 





Row CROP TRACTOR 


tractor is shown in Fig. 1. This illustration 
shows the new radiator grille, which is of all- 
steel construction, and which now receives 
additional protection, owing to the new position 
of the front wheels, which project beyond the 
grille. Details of the new vaporising unit can 
be gleaned from Fig. 2. The manifold is of one- 
piece construction, giving greater accessibility 
to the nuts securing it to the filter head. The 
cow ling of the inlet manifold against fan draught 
and side winds should be noticed. Improved 
mixture distribution, in- 
creased power and auto- 
matic regulation of the 








FIG. 2—VAPORISING UNIT 


the great majority during the war years— 
several improvements have been made. The 
improved tractor is termed the VAK/1a and 
has the following modifications :—A modified 
radiator grille, which is of a more substantial 








hot-spot temperature 
are the results of this 
improvemeat. The pre- 
heater regulator, R, 
Fig. 2, consists of a 
spring clip which sur- 
rounds the air intake 
pipe. There is a gap 
between the projecting 
fins and when these 
point vertically down- 
ward an aperture on the 
air intake pipe is un- 
covered. By rotating 
the clip R this aperture 
may be partially or com- 
pletely closed, as desired. 
The new governor gives 
fine engine speed contral 
over the ranges of en- 
gine speed from 600 to 
2400 r.p.m., with a catch 
stop at the normal 
working speed of 1300 
r.p.m. When passing 
the catch push, repre- 
senting the normal 
working speed, it is only 
necessary to move the 
engine hand _ control 
lever slightly to the left. 
This hand lever operates 
directly on the governor, 
and replaces the hand 
throttle control of 
earlier tractors. 

The change in the final drive units of the rear 
axle is important, in that a new ratio of gears 
has been adopted, which gives an approximate 
reduction of 5 per cent. in the speed, with a 
corresponding increase in the draw-bar pull. 
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A change in tooth shape is said to give greater 
strength and increased life. The new gears are 
made so that they can be incorporated in 
existing tractors without any other modifica- 
tion, but it is important that the complete 
vehicle set, i.e., offside and rear side units, be 
changed simultaneously. The gears involved 
are illustrated in Fig. 3. The wheel base of 
the tractor has been increased by 4$in. This 





Fic. 3—FINAL DRIVE UNITS 


modification has been found by experience to 
be of major importance in that it gives improved 
weight distribution, which is of particular value 
when using a three-furrow plough. The 
facilities for draining the cylinder block have 
been simplified, and while possibly only a detail, 
it is one which will be appreciated by farmers 
who have to store their tractors outside or in 
cold sheds during the winter months. The two 
drain taps previously used have now been super- 
seded by a single large winged drain screw. The 
fuel pump previously used has been dispensed 
with in this series. The fuel is fed direct by 
gravity from the tank to the carburetter, 
thereby effecting a saving of fuel at the change- 
over period. Since the carburetter is 3in. 
lower than before, sufficient head of fuel is 
maintained to give an adequate supply on all 
gradients. 

The relief valve is now integral with the oil 
pump, and consists of a spring loading a cylin- 
drical plunger, which controls the flow of oil 





bulk of the oil passing to the filter emerges from 
the top of the standpipe and maintains a 
constant head of oil at the rocker bushes. This 
is considered an invaluable modification, as it 
eliminates any tendency to over-lubrication, 
and the whole assembly is gravity fed with the 
correct amount of oil. To prevent an excess of 
oil in the inlet valve guides, each inlet valve is 








provided with a felt washer and a retainer at 


the head of the valve stem. This arrangement 
limits the amount of oil that flows down the 
valve stem. 








The Location of Trunk Roads 


in Urban Areas* 
(Continued from page 371, May 11th) 


THEORY CONFIRMED BY RECENT EVIDENCE 


THE first objection likely to be made to the 
foregoing reasoning is that it is pure theory 
based on assumptions, and that it may not 
necessarily be borne out in practice. At the 
time it was written it was theory and depended 
on the soundness of its reasoning for its accept- 
ability. But now it is confirmed by a document 
recently received from America. 

The National Inter-Regional Highway Com- 
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Fic. 4—LUBRICATION 


from a port communicating direct with the 
pressure chamber of the pump. This valve is 
contained within the oil pump suction chamber 
and by-passed oil—that is, the volume of oil 
which is in excess of the needs of the system— 
returns to the pump suction aperture. This 
action warms up the thicker oil (thicker by 
reason of lower temperature) surrounding the 
strainer when starting up from cold, and speeds 
up the return of the oil flow to vital engine parts. 
Valve rocker lubrication has had particular 
attention. In the centre of the rocker shaft a 







OF VALVE ROCKERS 





short standpipe A, Fig. 4, is fitted and the 








mittee in its report, outlining and recommending 
a national system of inter-regional highways 
(House Document No. 379 of the U.S. Govern- 
ment Printing Office, Washington, 1944), 
writes as follows :— 


“* On all main highways approaching (large) 
cities, a very large proportion of" the traffic 
will be found upon investigation to have 
originated in or to be bound to the city as its 
ultimate or intermediate objective. In 





general, the larger the city the larger is the 
proportion of the traffic on the main approach 
highways that is thus essentially concerned 
with the city. 

“As evidence supporting this generalisa. 
tion, reference is made to the (following) table 
which records the results of origin-destination 
studies made in twenty-seven cities of various 
population classes, from six of less than 2509 
persons to 1 of a population between 500,000 
and 1,000,000 persons.” 











Traffic bound|Traffic bound 
Population No. of | to the city, | beyond the 
group. cities, percent. city, per cent, 
Less than 2500 6 49-3 50-7 
2500 to 10,000... 6 56-7 43-3 
10,000 to 25,000 ... 3 78-1 21-9 
25,000 to 60,000 ... 5 79-0 21-0 
50,000 to 100,000... 2 83-8 16-2 
100,000 to 300,000 2 81-6 18-4 
300,000 to 500,000 2 92°8 7: 
500,000 to 1,000,000) 1 95-8 4-2 














Little more on this need be said. The ring 
roads of England are proposed for large cities 
where it may be expected that the amount of 
through traftic will be very small. In the case 
of London county through-traffic will be 
negligible. The principle that is learnt from 
these arguments and figures is that the neces. 
sity for a by-pass road depends entirely on the 
size of a town in proportion to its nearest 
neighbours. In the words of the above. 
mentioned report, “* A town of 2800 population, 
such as Laurel, Md., located on the main high- 
way midway between two such large citics as 
Baltimore and Washington, which are separated 
by only 30 miles, will be neither the origin nor 
the destination of a large part of the heavy 
traffic counted on the main highway near its 
boundaries. In contrast, a town of approxi- 
mately the same size, such as Carson City, Nev., 
will be found to be the source or destination of 
a larger part of the lighter traffic on the high- 
way connecting it with its somewhat larger 
neighbour, Reno.” 

A small town may need a by-pass if a through 
road is out of the question, but the “ring” 
by-pass of a large city or conurbation is a 
different matter. It would only take the 
“Class Z” traffic of our theoretical examina- 
tion—a very small proportion of the total ! 


THROUGH Roaps 


The alternative to by-pass roads is the con- 
struction of proper through roads. This is the 
suggestion of Sir Alker Tripp, who has con- 
tended with success that, in the future, large 
towns and conurbations must be provided with 
arterial and sub-arterial through roads, passing 
between the “ precincts ” or built-up areas and 
so constructed and fenced as to permit free flow 
of traffic. Sir Alker Tripp’s * precinct system ” 
assumes that through traffic is accommodated 
by a network of arterial roads, to which there is 
no access from flanking properties, supple- 
mented by a system of sub-arterial roads which 
join the arterial roads at roundabouts only. 
These sub-arterial roads again would have no 
frontages. Local roads would connect with 
them at intervals with traffic signals or other 
safety devices, The areas of land enclosed by 
the arterial and sub-arterial roads, and having 
in them local roads only, Sir Alker Tripp desig- 
nates “precincts.” Within the precincts there 
would be only local and pedestrian traffic. 

Through roads are unavoidable. Traffic 
between point and point within a built-up area 
cannot journey entirely by ring road, but must 
use the radial or any other roads that are pro- 
vided. Moreover, in a built-up area a ring road 
itself must be a through road cut at the expense 
of the destruction of existing property ; its 
only difference from other through roads is that 
it is “circular ” following a preconceived route, 
regardless of traffic needs and not direct. If, 
then, all roads within the built-up area must be 
through roads, why design some as circular 
by-passes, seeing that by by-passing one 
obstacle they can only pass through another ? 
Obviously, the best course when designing 
through roads for central areas is to find the 
traffic needs, search out the lines of least 





* Abstract of paper by L. B. Escritt, prepared for 
Association of Planning and Regional Reconstruction. 


resistance as determined by local features and 
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values of property, and lay-out a network of 
through roads accordingly. 

We have now to deal with the second assump- 
tion on which the ring road theory is based, #.e., 
that there is often a need for improved routes 
leading in @ circumferential direction. While 
it is not infrequently complained that circum- 
ferential travel is difficult in the outskirts of 
large areas such as London county and Greater 
London, and while one must admit that 
generally it is easier to travel in a radial direc- 
tion using public vehicles, this does not prove 
that the circumferential roads are inadequate, 
neither is it any evidence that ring roads would 
justify their existence if they were constructed. 
The difficulty of travel in a circumferential 
direction is in part due to the infrequency of 
vehicles travelling in a direction in which com- 
paratively few passengers wish to journey. The 
truth is that most journeys are not circum- 
ferential, which fact, as well as being illustrated 
by the small proportion of “ Class Z traffic,” is 
supported by existing traffic census reports. 


Tue “ Drrect’’ Roap SystTEM 


As an alternative to preconceptions and the 
lay-out of roads to orderly patterns and to 
doctrines not supported by data or reasoning, 
the writer does not suggest the general adoption 
of a novel scheme or system, but merely the 
plain commonsense proposals that :— 


Volumes and directions of flow and sources 
and destinations of traffic should be 
determined. 

Roads should be constructed to serve the 
estimated flows of traffic by providing the 
most direct and unimpeded routes. 

As roads are intended to serve the needs of 
built-up areas, they should follow routes that 
do not unduly interfere with the local 
activities of either the areas that they serve 
or others between which they pass. _ 

Only after the positions, directions, and 
proportions of the individual roads have been 
determined in broad outline should the system 
as a whole be built up and the positions, types, 
and details or intersections decided. 


This last part of the designer’s work would 
probably necessitate adjustment of the origin- 
ally suggested routes so as to reduce the 
numbers of intersections and improve their 
design in detail. But such adjustments should 
not militate against the efficiency of the 
scheme; on the contrary, it should add to 
overall efficiency. And although in some 
instances in the end a more or less regular 
system might evolve, the system would be one 
that had been determined by local conditions, 
which is quite a different thing from a system 
imposed, in spite of local conditions. 

In this connection the writer wishes to stress 
most strongly the importance of proper investi- 
gation into existing traffic flow and, in particular 
as regards sources and destinations, accurate 
estimation of future flows before the con- 
struction of works. A traffic survey is not an 
expensive item compared with the cost of the 
works to be based thereon and its omission can 
only be deseribed as the utmost folly. 


EVIDENCE OF TRAFFIC CENSUSES 


A ring road, provided it has a good surface, 
good proportions, and is “sign-posted,”’ will 
attract traffic unless there are better routes or 
unless the road is so badly sited that it is prac- 
tically of no use. Thus, in examining the traffic 
censuses of towns which have ring roads one 
would expect to find the ring roads fairly well 
used, but this must not be taken as evidence 
that the ring road results in economic journeys 
or that it is an economic scheme from the point 
of view of capital cost compared with other 
possible proposals. Ring roads and parts of 
ring roads have been constructed which hardly 
attract any traffic. Others, for the reasons 
above described, have been more successful. 
Many factors may be involved, in particular 
good and bad location. A circular (are of a 
citele) road, viz., like London’s North Circular 
Road, succeeds, not because it is described as 
circular, but because it is well located and 
serves as a useful through connection. 





The best results with aring road (complete 
circle) might be expected when the ring is a 
small one in the centre of a congested town. 
Such a road, cut at considerable expense, would 
undoubtedly assist circulation and would 
become popular if provided with a special 
service of omnibuses. But again it must be 
remembered that the success would be purely 
dependent on the need for some form of relief. 
It would not prove that the ring is the 
best form for the route. The fact that the 
ring road became occupied by traffic would 
convince laymen and those not trained in 
methods of scientific research that the scheme 
was a successful one. But any additional road 
cut through the heart of a congested town will 
become infested with traffic ; traffic could not 
be kept off it without prohibitions or barriers. 

Less success may be expected in the case of 
an outer ring. But here again conditions would 
have to be considered. An outer ring in a large 
conurbation would be most useful if it was a 
ring made up of a series of direct connections 
from suburb to suburb, in fact, part of a direc- 
tional grid and not truly aring, But even then 
it would only accommodate “Class Z”’ traffic 
which in many instances would not justify the 
construction of a major trunk road. 








Sixty Years Ago 





RoBErT D. NAPIER 


In our issue of May 15th, 1885, we recorded 
the death, on the 8th of the same month, of 
Robert D. Napier, at the age of sixty-four. He 
was a son of David Napier, the famous Clyde 
marine engineer, who took a prominent part in 
the introduction of steam navigation. In 1837 
David Napier and his'sons Robert and Frank 
left Glasgow for London, where they established 
a shipbuilding and engineering works at Millwall. 
Subsequently, Robert migrated to New South 
Wales, where he undertook the work of dredging 
Sydney Harbour. While so engaged he 
invented the ‘self-holding brake,’ which was 
his chief contribution to mechanical progress. 
In or about the year 1870 he returned to his 
native city and with his brother John formed 
a company, Napier Brothers, for the purpose of 
adapting the self-holding brake to ship wind- 
lasses, rolling mills, and other appliances. The 
business prospered, but Robert Napier seems 
to have found an equal attraction in scientific 
research. He investigated the laws governing 
the flow of steam and the flow of water through 
orifices, and, particularly in connection with 
the second-named subject, attained results 
which for a time commanded much attention. 
His last written contribution to our columns 
dealt with the laws of motion and was dated 
six days before his death. 








Spinning and Panel Beating 
of Aluminium Alloys 


DeEsPITE the strides made in recent times in 
the forming of aluminium alloys by mechanical, 
mass production methods, it is believed that the 
war years have seen no diminution in the use of 
methods of hand forming, such as spinning and 
panel beating, but rather an actual increase. 
Probably because spinning and panel beating 
are both traditional crafts, little of an authori- 
tative nature has been written on these methods 
of shaping the aluminium alloys. To make 
good this gap in téchnical literature the 
Wrought Light Alloys Development Associa- 
tion has compiled and published No. 9 in its 
series of Information Bulletins. It is intended 
that it should serve as a general introduction 
to a discussion of forming methods as a whole, 
and will be followed shortly by others on more 
modern methods, such as deep-drawing, press- 
ing, and forming by stretch press, drop stamp, 
and rubber die press. 

Bulletin No. 9 begins with a general survey of 





the forming properties of the aluminium alloys, 
in which the phenomena of work-hardening, 
softening, and grain growth are discussed as far 
as possible in non-technical language so that 
they may be understood by workers engaged in 
spinning and panel beating. The heat-treatable 
alloys, and the effects of heat treatment, are 
similarly dealt with. Following this account of 
the fundamentals of forming, the spinning 
process is then described, in some detail, lathes, 
speeds, chucks, hand tools, and spinning tech- 
nique being discussed, while the influence of the 
gauge of material and annealing is also dealt 
with. iy 

The account of panel beating, which is defined 
as “a hand method of producing hollow forms 
by means of hammering,” begins with a dis- 
cussion of the types of blows which may be 
struck on sheet metal. The technique of panel 
beating is then described, attention being paid 
to methods of hollowing and raising, planishing, 
wheeling, and the “ split-and-weld ” system of 
panel beating. The account concludes with a 
description of the tools used in the craft. 

It is emphasised that both spinning and panel 
beating are crafts. Such traditional skills are 
not always easy to describe in the written word ; 
but the Association has sought and, obtained 
the willing co-operation of experts and firms 
engaged in these methods of forming, and it is 
claimed that the accounts given are authori- 
tative records of the best contemporary British 
practice. 

Copies of the Bulletin may be obtained from 
the Association’s offices at 63, Temple Row, 
Birmingham, 2. Price 1/-. 








War Rockets 





ADDRESSING the American Society of Mecha- 
nical Engineers recently Mr. Alfred Africano, 
Assistant to the Director of Research, Allegany 
Ballistics Laboratory, said that transatlantic 
rockets were unlikely in this war, but rocket 
aeroplanes making flights from London to 
Paris would materialise in the not too distant 
future. Transatlantic rockets were unlikely now 
because the speed required to propel them 
would necessitate the use of 26 lb. of fuel for 
every lb. of final weight in the rocket. 

To get the 3000-mile effective range and 
assuming the 4000-mile vacuum range, the 
required velocity was almost 5 miles per second, 
or the speed that a body needs to keep flying 
in a circular path around the earth as a satellite 
at the 500-mile level. 

As for the three-step rocket in which fuel 
tanks are thrown off as fuel supply is exhausted, 
proposed in 1911 by Dr. Andre Bing, of Belgium, 
that also was impracticable, because the weight 
ratio increases as a power of the number of 
steps, so that the three-to-one ratio would 
require about 2500 tons initial weight to send 
just 1 ton over the Atlantic. Even a war could 
not justify a 5,000,000 lb. projectile at a cost 
of anywhere from 10 to 100 million dollars just 
to-deliver 1 ton of T.N.T. in an enemy country. 
It was also impractical, because, even if the 
energy requirement could be met, the initial 
damage to the surrounding countryside at the 
launching stage from the burning of 100,000 Ib. 
of fuel a second for only a five times gravity 
acceleration might be a hundred times greater 
than that inflicted by the 1 ton of explosive 
delivered in the enemy country. 

Discussing the rocket aeroplane, Mr. Africano 
said that the maximum range equation he had 
derived for the rocket aeroplane showed the 
range to be proportional to the square of the 
jet gas velocity, as expected, as that was a 
measure of the available horsepower of the jet. 
The range was also linearly proporticnal with 
the velocity ratio. Thus, for current practical 
value of the constants, the range might be 
only 157 miles at a low speed, such as 670 miles 
an hour, 314 miles at double that speed, and so 
on, up to a maximum cf 1400 miles, when the 
rocket aeroplane speed equalled the jet gas 
speed at 5400 miles per hour. The cruising 
level for that high speed would be at 30 miles 
altitude. 
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NEW WEAPONS 


RIBBENTROP’S immediate, and perhaps 
very temporary, successor (Count Schwerin 
von Krosigk), has made a startling statemert 
about the new weapons which future years 
may bring into being. He spoke of “ the 
terrible weapons which there has been no 
time to apply in this war,”’ but which “‘ would 
take full effect in a third world war, and 
would sow death and destruction amid 


humanity.” And in his broadcast speech on 
Sunday last the Prime Minister referred to 
“the peril, not only from rockets and flying 
bombs, but from multiple long-range artillery, 
which was being prepared against London.” 
It is certainly fortunate for the world that 
the German Government did have “ no time ” 


in which to carry its plans to fulfilment. 
“ Only just in time,” to quote Mr. Churchill 
again, “did the allied armies blast the viper 
in his nest. Otherwise the autumn of 1944, 
to say nothing of 1945, might well have seen 
London as shattered as Berlin.” It is easy 
to-picture what would have happened had 
the Germans been allowed to develop their 
schemes to the full. We have seen the damage 
done by only a few thousand flying bombs, and 
we can picture what it would have been 
had the Germans been able to send the two 
hundred an hour for which they are believed 
to have planned. Two hundred an hour would 
have meant several thousands a day. For 
that the Allied Armies’ invasion of .France 
gave them no chance, but had time been 
allowed, it is conceivable they might 
have reached that terrible level of attack. 
And even if our defences could have main- 
tained the high performance of destroying 
three-quarters in flight, there would still 
have been a sufficient residue for the enemy’s 
purpose to be largely fulfilled. 

Were Germany to have the opportunity 
to prepare another such attack, she would 
no doubt start her programme earlier, 
and endow the device with just the 
extra 20 per cent. of flying speed which 


would have made them so hard to 
intercept. It is the rocket, however, 
which is the really dangerous weapon. 


The flying bomb could, it is true, be 
designed to give almost any range desired, 
but the whole of its flight takes place in the 
atmosphere, and is therefore subject to all 
the vagaries of the weather ; so the greater 
the range, the greater the uncertainty of its 
path. If that path were to be corrected by 
some form of radio guidance, the control 
would be able to operate at all parts of the 
route, but against that advantage must be 
set the fact that interruption by radio 
jamming would be feasible, thus greatly 
diminishing the danger of the weapon. The 
neon. | V2 rocket, as we have known it, had a range 
of but 200 miles, but given time—which in 
this war was not given—this distance could 
have been greatly increased. Moreover, it 
could be made much more accurate in aim 
than the flying bomb, since its path takes it 
well out of the earth’s atmosphere. The air 
density at 15 miles altitude is but 3 per cent. 
of its sea-level value, and it can be imagined 
that when the height, in miles, reaches three 
figures—as is the way with long-range 
rockets—there is little indeed to disturb the 
path. Hence if the first few minutes of the 
flight could be placed under precise radio 
control, the whole path would become capable 
of accurate prediction, the potentially dis- 
turbing winds being left far below. The V2 
had a maximum speed of about a mile 
a second ; it used much fuel, and out of its 
total weight of 12 tons, only 1 ton could be 
spared for the warhead. Hence any cutting 
down of the explosive charge could have 
little effect on the speed, and therefore the 
range, attainable. But it is obvious that a 
similar type of rocket could be made in a 
l1-ton size and used to replace the previous 
warhead, so that if this lesser rocket were 
fired as soon as its parent reached full speed, 
its own velocity should reach 2 miles a second 
with the range increased four-fold—really 
rather more than four-fold, as the curvature 
of the earth helps the range. Of course, this 





would carry no great threat, and it is only 
instanced to show what could theoretically 
be achieved, realising that there would no 
doubt be other ways of attaining the same 


end in practice. 
hood of 3 miles a second would render ocean 
crossing easily possible, and no city in the 
world could feel secure. 

It is in the interest therefore of all Govern. 
ments everywhere to insist that Count von 
Krosigk’s “third world war” shall not take 
place. No doubt this is one of the objects of 
the present Conference at San Francisco, 
though no one can say whether any plan to 
be there devised will prove capable of bring. 
ing about this much-desired objective. As 
Sir William Beveridge said in the House of 
Commons the other day, the Scales of 
* Justice” are of little avail without her 
Sword ; a sword there must be, but who is 
to wield it—and to keep it sharp—are ques- 
tions to tax the wisest. Some equivalent to 
a General Staff there will have to be, and if 
that staff is to succeed in its great task it 
must possess, at first hand, knowledge of 
the newest developments in science and 
technology—lest even the most useful new 
tools devised to assist in the building up of 
modern civilised life should be secretly 
diverted to base uses. 


War Inventions in Years of Peace 


THE name of war inventions is Legion. 
Only now and again has the public been told 
anything about them; never has it been 
given the full details. In a vague way it has 
heard about improvements in artillery which 
have quadrupled the life of guns, of new 
designs of tracked and wheeled vehicles, of 
new aeroplanes, of new ships of war, of new 
bomb sights, and the marvel of accurate 
bombing through clouds, of devices for detect- 
ing and destroying submarines, and of the 
mysterious potency of Radar in its varied 
manifestations. But of a thousand and one 
other things it has heard nothing at all. 
Very many of them are, no doubt, direct 
improvements of existing devices, as in 
workshop practice ; others have sprung out 
of improvisations in the field of battle, like 
the “ flail’; others have been developed to 
satisfy the recurrent demands of the Services 
or only, as in the case of the synthetic 
harbours, to meet the sole necessities of a 
special event. Yet others are new methods 
of manufacture or simplification of old 
methods. Of many of these inventions, not 
even the name has been heard and their 
existence is known only within the limits of 
a narrow circle. 

Soon after the end of the last war a Royal 
Commission was set up to decide what, if 


‘any, awards were to be given to war inventors. 


It sat year after year, and for many days of 
each year, for well over twenty years. The 
present war has been far more prolific in 
inventions, and if and when, another Royal 
Commission on Awards to Inventors is set 
up, heaven alone knows when it will complete 
its task! Many of the inventors will have 
been gathered to their fathers, many will 
have grown grey, before their cases have been 
heard. What can be done with this moun- 
tain of inventions? How many are useless, 
in fact and potentially, outside the field of 
warfare? How many can be transformed, 








lesser rocket, with its own lesser warhead, 





how many can be translated from their 
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present sphere, how many converted into 
maids-of-all-work for a lazy world? It is 
known beyond a peradventure that this 
country has produced many notable inven- 
tions during the past five years, and is to be 
credited with many important discoveries in 
the realmsof science. Other countries, too, Ger 
many and Italy as well as our principal allies, 
America, Russia, and France, have swelled 
the volume. Surely out of this astounding 
mass of fine material some portion, a large 
portion perhaps, will, through the ingenuity 
of man, be turned from its primary purpose 
of destruction to the providing of the 
amenities of peace. The marvels of Radar, 
to name but one amongst thousands, cannot 
be wasted. They will prove as valuable in 
the peaceful navigation of the air and the 
sea, and perhaps the land, as they were for 
the directing of aeroplanes and bombs and 
the detection of hostile machines. 

It is a common phenomenon that great 
emergencies create inventions. Wars have 
always done so and on the present occasion, 
owing to the extension of the field through 
the advances of science, invertors have been 
busier than ever before. We have spoken of 
the conversion of war inventions into peace 
inventions. May we not also ask what of 
the conversion of war inventors into peace 
inventors ? For some years prior to 1939 
British engineers seemed to rely too much 
on foreign inventions. Forced by circum- 
stances, for several years they have been 
obliged to develop their own inventions, and 
there seems to be no reasons to doubt that 
the old aptitude still remains with us. Can 
we riot make sure that in the coming years 
the stimuli of peace are as active as the 
stimuli of war, and that the natural genius 
of the British people for discoveries and 
inventions is developed to the full ? 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 


EIGHT-COUPLED LOCOMOTIVES ON 
BRITISH RAILWAYS 


Sir,—Referring to my article entitled as 
above, appearing in THE ENGINEER of May 4th, 
the correct date for the introduction of the 
Bowen Cooke L.N.W.R. 0-8-0 superheater 
engines of the class I had in mind, should have 
been given as being 1921 and not 1910 as stated. 
I regret the error. 

E. C. Pountney. 

London, N.W.3, May 7th. 





Sir,—In the first instalment of your inter- 
esting article on the above subject, the author 
expresses regret that further details of the Barry 
Railway locomotives were not obtainable. You 
may therefore like to have the following par- 
ticulars, 

The engines concerned were constructed by 
Sharp, Stewart and Co., as part of an order for 
twenty similar engines to the requirements of 
the Swedish and Norwegian Railway, the design 
being by their chief mechanical engineer, John 
Waddington Mann, who had occupied a similar 
position on the Eastern and Midland Railway 
from 1880 to 1884. The company went into 
liquidation before the line was opened, and the 
builders were left with these locomotives on 
their hands. Ten were ultimately disposed 
of to the Baden State Railways, six to the 


/ 





Palatinate Railway, and the balance to the} 
‘a similar problem, spoke of the “‘ motivity ” of 


Barry Railway—two in 1889 and two in 1897. 
Fuller particulars are to be found in The 
Locomotive, Vol. XXIX, page 108. 
C. R. H. Smpson. 
London, W.C.1, May 5th. 


PENNSYLVANIA LOCOMOTIVES 


Sir,—Referring to Mr. H. J. Hulme’s very 
interesting paper, excerpt of which appeared in 
your issue’of May llth, I think it may be 
pointed out that the Pennsylvania has only 
one 6—-4-4-6 engine. The locomotive, though 
understood to be satisfactory, has a limited 
range of action, and has been operating mostly 
between Chicago and Crestline, Ohio, where 
curves are moderate and schedules call for fast 
running with heavy trains. The latest engines 





As long ago as 1852, Lord Kelvin,* in discussing 


a quantity of heat, when referring to that frac- 
tion of the quantity which could be converted 
into useful work by an engine operating on the 
Carnot cycle. This term is not used to-day, but 
it is, nevertheless, quite clear to all thinking 
engineers that when converting heat energy to 
mechanical energy an efficiency is involved, and 
it is well known that, in the ideal transforma- 


7 
tion, this efficiency is (1-2), where T, and 
1 


T, are the higher and lower temperature limits 
respectively of the operation. Further, when 
expressed in the above form, it is evident that 
the efficiency of energy transformation is a 
linear function of the ratio of the extreme tem- 
peratures (in absolute units), and that, conse- 











PENNSYLVANIA 4-4-4-4 LOCOMOTIVE 


of the same general design are of the 4-4-4-4 
type. Two of these engines were built by 
Baldwin and delivered in 1942, and are now 
being followed by a further fifty of which the 
Baldwin Locomotive Works will furnish twenty- 
five and the remaining twenty-five will be built 
at the Juniata shops, Altoona, Pa. The 44-44 


Dimensions of Pennsylvania Locomotives 





TYPO ccc nee gee” one coe, vost 64-46 44-44 
Cylinders— 

MI din 00d Gan wae” ac 4 

Diameter and stroke, inches ...| 22 x 26 19} x 26 
Diameter of drivers, inches 80 
Heating surfaces— 

Evaporative, square feet one 5,661 4,218 

Superheater, square feet ---| 2,085 1,680 

Grate area, square feet... ... 132 92 
Boiler steam pressure, lb. per 

square inch ... del Tare 300 300 

Wheel base— 

Engine ... .--| 64ft. 4in. | 51ft. Llin. 

Locomotive ..{123ft. Opin.) = 1LO7ft. 
Weights— 

Engine, tons (2240 Ib.) ... 271-5 222 

Tender, tons (2240lb.)... ... 201-75 193 

Locomotive, tons (2240 lb.) ... 473-25 415 
Rated tractive force, lb. ... ...| 76,400 65,000 











is a more compact design and suitable for all 
sections of the main line. I enclose a statement 
giving for comparison some of the leading 
dimensions of both designs. The difference in 
the total wheel bases will be noted. The photo- 
graph also enclosed gives a good idea of the 
4-444 locomotives. 
E. C. PouLtney. 
London, N.W.3, May 12th. 


THE HEAT PUMP 


Sir,—As suggested in your leading article of 
May 4th, Dr.,Faber’s paper on the heat pump 
will serve as @ not unwelcome refresher course 
for many practical engineers, including some of 
those who, as students; no doubt knew the 
theory of this device within a few weeks of first 
studying thermodynamic cycles. 

It is, however, unfortunate that Dr. Faber, 
in seeking to present the fundamentals of the 
theory in a new and simpler manner should deem 
it necessary to introduce a new notation. 
‘** Carnots,”’ ‘‘ basic units,”’ and all such manu- 
factured units have a hollow ring, and, being 
unnecessary, serve only to confuse the issue. 


quently, Dr. Faber’s family of curves, typified 
by Fig. 1 of your abstract, may be replaced 
by a single straight line connecting efficiency 
with ratio of extreme temperatures. 

Venturing to comment on the letter in your 
issue of May 11th, I would say that Mr. Jack- 
son’s anomaly appears to be based on a mistaken 
analogy, and that the product of heat and 
absolute temperature has not the dimensions of 
energy. 

W. R. CRawForD, D.Sc., Ph.D. 

Chesterfield, May 15th. 








THE ALBERT GOLD MEpAL.—It is announced that 
the Albert Gold Medal, the highest award of the 
Royal Society of Arts, is to be presented this year 
to Mr. Winston Churchill. The medal was struck 
in 1864 to commemorate Prince Albert’s presidency 
of the Society, and it is awarded for “‘ distinguished 
merit in promoting arts, manufactures, and 
commerce.” 


L.M.S. Wartime ExPENDITURE.—During the 
war the L.M.S. Railway has been driven af full 
speed with the minimum of attention to main- 
tenance ‘and repairs. Nevertheless, to deal with the 
greatly increased traffics, the company has had 
to incur expenditure on permanent way and works 
and on rolling stock during the years 1940 to 1944 
amounting to £94,413,000. An expenditure of 
£39,733,000 on renewals and repairs to the 
permanent way and to works involved the com- 
plete renewal of 1679 miles of track and the use of 
1,908,864 cubic yards of ballast, 286,249 tons of 
rails, and 4,711,889 sleepers. Of the 564 new loco- 
motives built, 293 were built in the L.M.S. Railway’s 
own workshops, and 271 by other railway companies 
or by contractors, and 28,373 locomotives were 
repaired in the company’s works. The expenditure 
of £14,304,000 on wagons includes the construction 
of 17,428 wagons—16,635 in L.M.S. works and 793 
by contractors—and the repair of 2,859,659. A 
large number of wagon repairs were carried out by 
volunteers working at weekends. In 1944, for 
instance, volunteers completed repairs to no fewer 
than 131,749 wagons. During the war very few 
new passenger carriages have been built. Most of 
the total of 513 for the five years were completed 
during the first two years of the war. The number of 
carriages repaired was 50,963. During this period 
the value of munitions production carried out in 
L.M.S. workshops totalled over £20 millions. It 
should, of course, be understood that, although all 
this essential work has been carried out by the 
company for war purposes, there is a substantial 
lag in other directions as priority had to be given to 
track, locomotives, and wagons. 





* W. Thompson, Phil. Mag. and Proc., Roy. Soc., 





Edin., 1852. 
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Institution of Mechanical Engineers 





At a meeting of the Institution of Mecha- 
nical Engineers last Friday, May 11th, 
a& paper, entitled “The Modern Direct- 
Hydraulic System,’ was read by Mr. F. H. 
Towler. An abstract of the paper appears on 
page 397 of this issue. The following dis- 
cussion took place :— 


DISCUSSION 


Mr. W. F. Cully said that the author had 
referred to the losses due to leakage. All 
those concerned with the larger hydraulic 
installations would have had experience of 
that, and would have been troubled not 
only by loss of power but by slower working. 
The author also referred to corrosion. 
Personally, he thought that corrosion on 
what he would call the ordinary water 
hydraulic system was a far worse evil than 
loss of power, because the damage was done 
before it was realised that the corrosion was 
there, and something fairly considerable in 
the way of repairs and maintenance work 
was called for. The use of oil as a medium 
was accepted to-day almost without com- 
ment. It had all the advantages that were 
claimed for it in the paper and one other as 
well, which was that it had to be used in a 
closed system, which meant a cleaner system 
and reduced maintenance. The choice of oil 
was important, but not infrequently the 
choice was governed by what would work, 
and there he thought that the author’s ability 
to use a comparatively light oil was a great 
achievement. In that respect the author’s 
high-speed pump was remarkable. 

The indicator which the author had used 
was developed by the Ministry of Supply 
as a result of instructions received from the 
Director-General, Sir Charles McLaren, for 
certain information of a character which 
had not been previously studied in this 
country. The author had made a very 
valuable addition to the indicator, and the 
result to-day was an instrument of the utmost 
use to anyone who was going to undertake 
an investigation of the type in question. 

Mr. H. R. Lupton said that he would like 
to ask whether the author had considered 
putting some of the rams on each side of the 
shaft of his pump. It lessened the load on 
the crankshaft bearings and it lessened the 
bending moment. He also wondered whether 
the author had considered the use of a fore- 
and-aft pump, in which excentrics working 
in opposite ways and nearly level with one 
another (they could not be quite level) 
pushed two rams on either side of them out. 
That would almost entirely eliminate the 
bending moment on the crankshaft and the 
load on the bearings. It would also be of 
interest to know whether the author had 
ever considered—no doubt he had—avoiding 
the spring return for the rams by using 
suction of the oil at a pressure high enough 
to return the rams without the use of springs. 
It would be a very good thing if that could 
be done, because springs were a nuisance. 

Mr. T. E. Beacham saw one disadvantage 
in using pumps with close-seating valves; 
it was very difficult to make variable-stroke 
pumps with that type of valve, because the 
cylinder had to be fixed and the crank 
rotated, whereas in all the simple types of 
variable-stroke pump the cylinder block 
rotated and the crank was stationary, as 
in the case of the old Gnome engine, and 
with the stationary crank it was easy to make 
the crank work in a slide and pull it to and 
fro with a very simple mechanism. In prac- 








tice, however, it was possible to get some of 
the advantages of the variable stroke by 
using two pumps, a low pressure and a high 
pressure. ‘The author referred to the double 
helical type of gear for use with pumps, but, 
though double helical gears had many advan- 
tages for pumps, they were probably not the 
best type for high-pressure pumps. They 
were extensively used on aircraft for hydraulic 
pressure, but for aircraft pumps they were 
invariably straight-toothed. One of the 
latest aircraft was fitted with pumps which 
gave 2000 lb. per square inch with an oil of 
50 seconds Redwood, which, he _ believed, 
was about the same as was used in the 
author’s pumps. 


ACCUMULATOR SYSTEMS 


Mr. J. L. Daniels said the author was a 
great enthusiast for the self-contained pump 
unit, but should be careful not to claim for the 
self-contained unit advantages which really 
appertained to the use of a light oil as the 
hydraulic fluid. If an ordinary weight-loaded 
accumulator and pump hydraulic system was 
installed with oil as the hydraulic medium, 
there were the following advantages : piston 
valves could be used to give light and easy 
control ; there was little trouble from valve 
and packing wear; there was complete 
freedom from rusting ; and the fluid did not 
freeze. If, however, the weight-loaded 
accumulator was replaced by one of the 
modern gas-loaded type, there were the 
following additional advantages: ease of 
installation, no heavy foundations being 
required ; no ballast tank or weights; the 
pressure might drop up to 10 or 15 per cent. at 
maximum volume draw-off, but it could 
never exceed the maximum, which was, 
unfortunately, often the case when a heavy 
balance weight was suddenly arrested after 
falling several feet. The author had taken a 
very interesting example with the cartridge 
drawing press, and that example was not 
hindered by the fact that the press was built 
for a working pressure of 3000 lb. per square 
inch, so that had an accumulator been 
installed it would have been at that high 
pressure. The motion of the ram was divided 
into (1) free travel; (2) maximum pressure 
required at commencement of draw ; (3) less 
pressure during the drawing operation for 
some considerable length of stroke, strokes 
(1) and (8) being approximately equal in 
length; and (4) immediate return. Very 
often, however, hydraulic presses were used 
for simple pressing operations, such as rubber 
vulcanising or plastic moulding. The press 
being of the downstroke prefilling type, the 
ram approached the work without using 
pressure fluid at all, and, as the material to 
be pressed squashed up, it required more and 
more pressure until the maximum was 
reached, and then maximum pressure had to 
be sustained until the cure had been com- 
pleted. His firm made a good many self- 
contained press units for thatekind of work, 
but when it was desired to install and work 
a battery of presses he had yet to be con- 
vinced that it was economic from the point 
of view of first cost, running cost, and main- 
tenance costs to use self-contained units in 
preference to the oil pump and gas-loaded 
accumulator. If variable pressure was 
required it was another matter. 

The author had given a very interesting 
example of the comparison of the rack press 
and hydraulic press on the cartridge case. 
At the present time experiments were in 


progress to compare the friction screw progg 
and the hydraulic press for hot brass pressing, 
On that job a rapid ram approach speed was 
essential before the metal cooled, but it was 
also important to get as many strokes per 
minute as possible, fourteen being about the 
maximum reached at present on a 750-ton 
press. A further tussle at present being 
waged was in the comparison between, crank. 
type presses and hydraulic presses for powder 
metallurgy. ‘That involved the pressing of 
finely divided metal powders into shapes, 
The difficulties there were in getting two or 
three separate pressures from both top and 
bottom on to the different areas representing 
different sections of the moulding, and also 
obtaining the speed of pressing cycle asked 
for by customers. When the author referred 
to radial pumps using comparatively thick 
oil he probably overlooked the aircraft type 
of pumps, which were operated on D.'T.D. 44( 
and other very thin oils, lighter than any 
shown in the list. 

Mr. F. Deamer said he would like to give 
some overall efficiency figures taken on a 
water hydraulic plant which was used in 
producing accumulator cases. The plant 
consisted of approximately thirty presses, 
ranging from 4}in. to 13in. rams and with 
strokes from 7}in. to 40in. Over a prolonged 
test the pumps put into the mains approxi- 
mately 56,000,000 cubic inches per week, of 
which only 11,500,000 cubic inches were 
effectively used, showing an approximate 
overall efficiency of the plant of 20 per cent. 
It should be added that the plant was not in 
a very bad state, although it had been work- 
ing for 144 hours a week throughout the war 
period. A similar test was carried out on a 
bakelite plant, and the figures obtained were 
15-32 per cent. on the 1 ton per square inch 
main and 20-20 per cent. on the low-pressure 
main. 

At the beginning of the war it had been his 
duty to install a small hydraulic plant in a 
shadow factory, also for producing accumu- 
lator cases. They put in three 6in. diameter 
ram presses of 24in. stroke, driven by a single- 
stage high-speed radial oil pump, and six 
4hin. diameter ram presses of Qin. stroke, 
supplied from one two-stage high-speed 
radial oil pump. When they put those, 
presses in they had had no experience what- 
ever of the unit oil system, and they blindly 
followed the accumulator principle, with 
constant pressure during the whole of the 
cooling period. Soon afterwards they found 
that that was not needed, and when a further 
press had to be installed it was put in with 
its own pump, and instead of keeping the 
pressure on during the cooling period they 
started the pump up when they needed the 
pressure and switched it off during the cooling 
period, switching it on again when they 
wanted the press to go back after the operat- 
ing valve had been put in the exhaust 
position. They found that the pump was 
running only for twenty seconds on the whole 
cycle. It was interesting to note that the 
pressure from when it reached its maximum 
to the end of the cooling period dropped only 
25 per cent. The procedure was of distinct 
advantage with bitumen mouldings, because 
the pressure was being relieved on getting 
past the plastic stage, whereas with the old 
accumulator the full pressure was on the 
moulding for the whole time. He mentioned 
that to show how important it was to keep 
an open mind when considering the points 
of the unit system. 

It might be of interest to mention some 
power costs which they took on that plant, 
and which they compared with those on their 
main plant with water accumulator. On the 
three 6in. diameter ram presses supplied by 








one pump they made 100 boxes, or 100 com- 
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plete cycles, for 3-37d., for power costs only, 
with current at ld. a unit. Ona similar press 
supplied from its own pump they could 
produce 100 articles for a power cost of 2- 18d. 
On the water accumulator system, with 
similar presses and similar tools, the power 
cost was 7°75d. per 100 articles. 

Mr. J. Baker said that on certain applica- 
tions the kinetic energy of the falling weight 
of the accumulator was transferred to the 
press ram, and under those conditions more 
work-performing energy was obtained from 
an accumulator press than could be obtained 
from a direct-pump press of the same 
nominal capacity. That must be taken into 
account when converting accumulator presses 
into direct-pump presses in cases where the 
ram speeds were high. Oil was referred to 
by the author as the ideal hydraulic fluid. 
He would be inclined to qualify that, and to 
say that it was the best medium which was 
available at the moment, primarily because 
it was kind to valves, rams, and other work- 
ing parts; but, unfortunately, nobody had 
designed a permanently leakproof or spill- 
proof equipment, and waste oil did not dry 
up and left the impression of a messy job, 
plus a potential fire risk. For a small system 
oil was better than water, but neither could 
be classed as the ideal hydraulic fluid. 

Mr. R. V. Rowles remarked in regard to 
the control of the speed of rams that the 
accumulator did allow for the variations 
which were at times essential, provided suit- 
able control gear was employed; in other 
words, the stored fluid under high pressure 
was used as and when required. As an 
example, the extrusion of certain types of 
light alloys called for varying ram-speed 
control within very close limits, and that 
had been obtained with the accumulator 
system. On the question of leakage from 
accumulators, the users’ experience was a 
better guide than the manufacturer’s opinion, 
but the figure mentioned of 50 per cent. 
appeared very excessive, provided that the 
plant was maintained in a reasonable con- 
dition. Users’ experiences were being ascer- 
tained. The author had, however, done well 
to mention a matter which required the 
careful attention of the plant engineer. The 
air-loaded accumulator had not been men- 
tioned in the paper, but its advantages over 
the weight-loaded type under suitable con- 
ditions were becoming more generally realised. 
Leakage loss was usually very low. An 
important point not mentioned by the author 
was that the installed horsepower of motors 
was usually appreciably greater with the 
self-contained press than with the accumu- 
lator system, particularly when using pumps 
of the constant-displacement type. It would 
be appreciated that the pump was required 
to be capable of delivering fluid at maximum 
pressure and at the rate required by the press 
ram during its fastest rate of travel under 
pressure conditions. A high-speed extrusion 
press of approximately 1500 tons power, fed 
from an air-loaded accumulator, had recently 
been installed with a pump of 190 H.P., 
which sufficed for full production. Had that 
press been fitted with direct-acting pumps of 
the constant - displacement type, motors 
totalling 2020 H.P. would have been needed 
to meet the user’s requirements. As the press 
in question was an enlarged type of several 
presses installed over a period of years at 
the same works, experience dictated the 
necessity for the specified ram speed. That 
power might also be wasted with a direct- 
hydraulic system was admitted by the author 
in his reference to the 7000-ton press. 
Assuming that the work being done required 
only half the maximum ram speed, then 
50 per cent. of the energy delivered by the 
pump would be wasted through the by-pass 





valve. The same condition arose, of course, 
with high-speed pumps of the constant- 
displacement type whenever the resultant 
speed of the press ram was excessive for the 
work being done, whereas with the accumu- 
lator system pressure could be admitted at a 
controlled rate. The author’s estimate of a 
75 per cent. saving in electric power con- 
sumption with the direct-hydraulic system 
might need to be reviewed in some cases. 

With regard to the comparison between the 
radial and straight-in-line pumps, the volu- 
metric efficiency was equal in each case for 
a given number of similar rams operating at 
the same speed, provided the valve and 
manifold designs were comparable. That 
high volumetric efficiency was possible with- 
out the use of ball and roller bearings, 
although they had their virtues, was proved 
by the fact that pumps had recently been 
subjected to twenty-four hours’ continuous 
full-load tests, giving a volumetric efficiency 
of 97 per cent. at pressures up to 2 tons per 
square inch and over. 


Lone STROKE PRESSES 


Mr. A. H. Dukes (visitor) said there was 
one great disadvantage associated with the 
use of oil, particularly where hot work on 
metals had to be done. In the case of a press 
with a throughput of, say, 3 to 4 tons per 
hour of metal at 700 deg. Cent., not only was 
the press all hot and the metal round it all 
hot, but the holding muffle with perhaps two 
hours of work in it was close to the press, 
with its large capacity of oil under high pres- 
sure. In other words, there was everything 
to provide the highest fire risk which it was 
possible to imagine. He would like the 
author to say something about what ought 
to be done to overcome or minimise that risk, 
which personally he regarded as the greatest 
obstacle to the use of oil on hot work presses. 
All the presses dealt with in the paper were 
of the vertical short power stroke type. 
Even the 100-ton, 60in. deep draw press had 
a comparatively short peak power stroke. It 
would be interesting to know something 
about long-stroke horizontal presses, such as 
a 1500-ton horizontal extrusion press with a 
70in. stroke, with a peak load for 28in., taking 
25 per cent. of the time for the cycle. Would 
25 per cent. of the time on peak load permit the 
use of the overload capacity of the motors ? 
If so, the falling volumetric efficiency and the 
increase in slip of the motor would make for 
longer pressing times and slower pressing 
speeds, which in the case of the short power 
stroke might not be very important, but 
when the pressing stroke was 28in. and of 
22 sec. to 23 sec. duration, and where con- 
stant speed was almost essential, that might 
have an important bearing. 

Mr. J. M. Towler thought that we had a 
chance in this country to become the leaders 
in the world in press manufacture. As things 
stood at present, only we and the Americans 
were in the market, and in this field of engi- 
neering he thought that we were at least level 
with them. He might be showing his own 
bias for the valve pump when he said that he 
thought that the Americans had gone a long 
way, but, due to their use of the rotary pump, 
which limited their pressures and reduced 
their efficiency, they had gone a very long 
way up the wrong street. Comparing British 
and American presses in more detail, where 
we were weak was in structure, owing to our 
horrible legacy of four bolts and some lumps 
of cast iron. On pumps and valve gear we 
were at least equal to the Americans, if not 
better. Our pipework in this country was 
generally very much better than that of the 
Americans. We used flanged joints almost 
exclusively, and, while they were not ideal, 
they were infinitely better than the screwed 





tapered joints which the Americans employed, 
which sometimes entailed dismantling a 
whole pipe line to tighten one joint. In 
packings we were on much the same level as 
the Americans, but there, as well as with 
pipe joints, he thought that there was 
tremendous scope for research. 


RaDIAL Pumps 


Mr. M. J. Smith said that as a representa- 
tive of a rotary pump manufacturer he wished 
to say that his firm would have liked the 
opportunity of giving the author more 
accurate data with regard to the performance 
of radial pumps with seated valves. He 
wished to draw attention to a small mistake 
in Table I, dealing with oil for various classes 
of pump. The speed of radial pumps of 
British manufacture with seated valves 
should read 1000 r.p.m. for small pumps and 
750 r.p.m. for large pumps, instead of 
750 r.p.m. for all sizes. Also, in the column 
giving the maximum working pressure, the 
figure of 6000 lb. per square inch should read 
12,000 lb. per square inch. He personally 
carried out the capacity tests on the first of 
those pumps for that very high pressure. 
The pump was a standard one, designed for 
a delivery of 1} gallons per minute. During 
an overload capacity test at 13,500 1b. per 
square inch pressure the pump had a capacity 
of 0-8 gallon per minute measured from the 
leak-off through a relief valve. This gave a 
volumetric efficiency of 64 per cent. at that 
very high pressure. However, there was no 
reason why the maximum pressure of the 
radial pump should not exceed the maximum 
pressure of the straight-in-line pump, since 
fundamentally it was the correct shape for 
withstanding high pressures and for balancing 
the loads. There were many radial pumps 
which had been operating at 8000 lb. and 
9000 lb. per square inch for the past ten or 
twelve years, and were still doing so. The 
paper referred to a volumetric efficiency of 
97 per cent. at 1500 r.p.m., but did not state 
the pressure at which that volumetric effi- 
ciency was claimed. Volumetric tests had 
been carried out with radial pumps and had 
produced a volumetric efficiency as high as 
98-5 per cent. at 1500 1b. per square inch 
pressure. The volumetric efficiency did, of 
course, fall as the pressure increased. 

It was to be regretted that in a case 
described in the paper the manufacturers of 
the two radial pumps concerned were not 
acquainted with the fact that various tests 
and indicator diagrams were to be made with 
that press for publication in the form of a 
paper, since they would have welcomed the 
opportunity of ensuring that the pumps were 
working in a satisfactory condition. It was 
obvious when looking at the indicator 
diagram that some pistons were not pumping 
and that the pump was out of balance. A 
service engineer could probably have rectified 
that in a few minutes. That that was so was, 
of course, confirmed by the author’s state- 
ment that the actual capacity as registered 
by the speed of the press was only 50 gallons 
per minute instead of 60. 

The author stated that radial pumps could 
not be expected to have quite such a high 
mechanical efficiency because all load was 
taken on one excentric bearing. He was not a 
bearing expert, but he had always been under 
the impression that a roller bearing with, say, 
3 tons load would have less frictional resist- 
ance than three roller bearings each with 
1-ton load. 

Mr. F. H. Towler said that he would do his 
best to answer all the questions in writing. 
He greatly appreciated the discussion, which 
had brought out a great deal of useful 
information. 
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Future French Locomotives 


(By our Correspondent in Paris) 


THE Société Nationale des CHemins de Fer 
(S.N.C.F.) has recently circulated in France a 
memorandum on the programme for future 
steam lqcomotives in France. It remarks that 
the Société operates a large number of old 
engines because the “‘ Pacific”? type which 
hauls the greater number of fast and express 
trains dates from 1910; but, of course, modern 
** Pacifics”’ are far more powerful and effi- 
cient than their prototype. The horsepower 
developed at the draw bar at 100 kiloms. per 
hour has risen from 1300 to 2400, and the con- 
sumption of coal has fallen from 1-5 kilos. per 
horsepower-hour to 1-1 kilos. These advances 
have enabled the “ Pacifics”’ to meet all the 
demands up to the present time, and thus have 
rendered a change of type unnecessary. 

Nevertheless, it is felt that something better 
must be attempted, for existing engines are 
strained to their limits. Maximum power must 
be increased, engines must be made more robust, 
both to reduce maintenance charges and to 
enable them to run greater distances at high 
speeds, and, finally, improvements must be 
made in order to meet the competition of other 
forms of traction. 

Hence the S.N.C.F. proposes to construct 
in the near future locomotives of new types— 
longer, larger grate area, stronger frames and 
running parts, and provided with a four- 
wheeled bogie at the back to take the increased 
weight. 

In developing these new designs the latest 
technical advances will be incorporated, amongst 
them automatic stokers, water purification, ball 
bearings, cast or welded frames, and, lastly, an 
increase of axle load from 20 tonnes to 23 tonnes. 

In order to take advantage of normalisation, 
the number of new types will be kept low, and 
they will have as many parts as possible in 


heat 425 deg. Cent. The starting tractive effort 
will be high, owing to the admission of high- 
pressure steam to the low-pressure cylinder. 
The five types proposed are as follow :— 
(1) Passenger engine, 4-8-4 (Fig. 1). The 
weight of passenger trains will be raised from 
650 to 950 tons, and this engine will be able to 









capable of hauling 2000 tonne trains of minerals 
or coal at 70 kiloms. per hour on gradieats of 
5/1000, or at a lower and more economic power 
2200 tonnes at 80 kiloms. per hour on the leve] 
and 1500 tonnes at 50 kiloms. per hour on 
gradients of 5/1000. Weight in running order, 
150 tonnés. Engines of this class will be used 




















Fic. 4—HEAVY Goops ENGINE 

















haul 900 tonnes at 120 kiloms. per hour on a 
gradient of 5/1000. At more economic power 
it will haul 900 tonnes at 120 kiloms. per hour 
on the level and at 80 kiloms. per hour on 
5/1000, or 650 tonnes at 120 kiloms. per hour 
on 5/1000. The driving wheels are 1-95 m. 


(about 6ft. 5in.). 
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(2) Fast passenger engine, 4-6-4 (Fig. 
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1—PASSENGER 
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Fic. 


2—FAST PASSENGER 

















FIG. 3—STREAMLINED EXTRA HIGH-SPEED ENGINE 


common. Passenger and goods engines will 
have the same fire-boxes, the same boilers, the 
same cylinders, the same pistons, &c. This 
degree of normalisation is rendered possible by 
arranging for the connecting-rods always to 
drive the same axle. 

The engines will be compound, but with three 
cylinders instead of four. The grate area will 
be 6 square metres, the bgiler pressure 22 atmo- 





spheres (323 lb. per square inch), and the super- 
I 1 





Speed, 140 kiloms. per hour on fairly flat 
country and even up to 160 kiloms. per hour 
with a 500-tonnes train. The driving wheels 
will be 2-30 m., say 7ft. 6}in. 

(3) A streamlined, extra high-speed engine, 
4-6-0 (Fig. 3), for hauling trains of 300 tonnes 
at 160 kiloms. per hour. The short length of 
the engine will make the maintenance of high 
speeds easier. 


Fic. 5-MIXED TRAFFIC ENGINE 


on heavy traffic lines, such as Dijon—Chalindrey- 
Rheims, or Dijon—Chalindrey—Blainville, on the 
Est ; Vallenciennes—Hirson or Amiens—Rouen 
on the Nord; Sotteville-Le Mans on the 
Ouest; and Roanne-Badan or Paray-le- 
Monial—Badan on the Sud-Est. 

(5) Mixed traffic engine, 2-8-4 (Fig. 5), to 
take trains between 1000 and 1400 tonnes. At 
maximum power it will haul 1200 tonnes at 
90 kiloms. per hour at 5/1000, or 1200 tonnes 
at 105 kiloms. per hour on the level and more 
economically 1200 tonnes at 60 kiloms. pea hour 
at 5/1000. The driving wheels are 1-75 m. in 
diameter (about 5ft. 9in.). 








Ground Water Studies 





THE depletion of ground water supplies 
and lowering of water tables have reached a 
serious stage in the United States, with the 
result that investigations of the problem are 
being made by Government authorities, tech- 
nical associations, and municipal officers. The 
condition is due to combinations of deficient 
precipitation and excessive pumping to meet 
increasing demands for municipal and industrial 
consumption and for irrigation. In Illinois, a 
town 30 miles from Chicago, where the water 
table has been lowered nearly 100ft. in six years, 
plans have been made to replace or supplement 
its well supply by a 4ft. pipe line to connect 
with the distribution system of Chicago for a 
daily supply of 15,000,000 gallons. For surveys 
of underground geological and hydraulic con- 
ditions, increasing use is being made of geo- 
physical instruments and methods, following 
practice in the study of oil and natural gas 
resources ; other methods and instruments are 
in course of development. These lines of study 
are being applied also in the investigation of 
foundation conditions at the sites of proposed 
dams. As to irrigation, wells and pumps for 
ground water supplies began to be used early 
in the century, but in the prolonged drought 
period of 1930-1940 it became necessary to 
greatly develop the use of underground waters. 
This use of pumped water for irrigation is 
increasing rapidly, and is giving rise to special 
studies of the storage capacities of under- 
ground reservoirs. Consideration must be given 
to the fact, not always recognised, that the 
underground water in such a reservoir is not 
held immovable, as in a surface reservoir behind 
a dam, but has always a rate of flow from inlet 





(4) A heavy goods engine, 2—10-4 (Fig. 4), 


to outlet. 
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The Control of Furnace 
Dampets 


In the modern natural draught underfired 
gas furnace it is important, if the best results 
are to be secured, that the damper should be 
closed sufficiently to ensure a slight plenum in 
the furnace chamber, while it must not be closed 
to such an extent that there is an insufficient 
pull at the secondary air inlets generally pro- 
vided in the recuperative system under the 
hearth. As the total pressure potential from 
the negative secondary air inlet to the positive 
point at the bottom of the door is only about 
0-0lin. W.G. it is desirable that any pressure 
controller which may be used to regulate the 
damper should be sensitive to pressure varia- 
tions of the order of 0-00lin. W.G. 

The damper control unit recently developed 
by the Incandescent Heat Company, Ltd., of 
Birmingham, and _ illustrated herewith, is 
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mately three-minute intervals, the CO, content 
of the waste gases never varied by more than 
0-25 per cent. between limits of 10 per cent. and 
10-50 per cent., as measured by a CO, recorder. 
While the importance of maintaining constant 
CO, conditions on a furnace fitted with auto- 
matic temperature control equipment is obvious 
from the viewpoint of overall efficiency, the 
makers advance no claim to economy in relation 
to this apparatus, but stress the maintenance of 
constant waste gas and furnace chamber 
atmosphere conditions as a means, in the heat 
treatment of metals, for the avoidance either 
of excessive oxidisation or surface decar- 
burisation. 

The natural draught furnace used for the test 
was fitted with automatic control of the air 
supply, involving some very minor additions 
to the makers’ normal design of natural draught 
furnace. This subsidiary air control can be 
fitted in the majority of cases without difficulty. 
The primary and secondary air supply to each 
natural draught burner provided on the furnace 


FURNACE AND DAMPER CONTROL UNIT 


claimed to be sensitive to pressure variations 
of less than 0-00lin. W.G. It embodies an 
ultra-sensitive manometer, sensitive to the 
nearest 0-00lin. W.G., which is connected by a 
pressure leg to the furnace chamber. This unit 
operates a fractional horsepower motor con- 
nected to the furnace damper. In operation, 
the damper responds to any pressure variation 
in the furnace chamber from whatever cause, 
and even a shop draught or change of baro- 
metric conditions will, it is stated, produce an 
immediate response. In the case of furnaces 
fitted with automatic temperature control a 
reduction of gas or air supply will at once lead 
to a corresponding alteration to the damper 
settings. The gear is so fitted to the furnace 
that the waste gas damper will close as soon as 
the furnace door is opened for charging or dis- 
charging operations and will automatically 
open again by the right amount as soon as the 
door is closed. Identically the same plenum 
is maintained at low or high temperature and 
at full or turn-down gas ratings. 

During a test.run on a furnace fitted with this 
control system the furnace temperature was 
increased from 600 deg. to 850 deg. and then 
maintained constant at 850 deg. by means of a 
conventional “‘ on/off” type automatic tempera- 
ture control unit. Both during the period of 
temperature variation and the period at con- 
stant temperature, when the gas supply was 
going from full-on to turn-down at approxi- 





is mechanically operated from the automatic 
temperature control equipment. When the 
furnace is ‘‘ on gas ’’ any required amount of air 
can be admitted through the primary and 
secondary air slides, but the arrangement is 
such that when the furnace comes on to “ turn- 
down.” the primary air slides are fully closed, 
eliminating any possibility of lighting back 
troubles, while the secondary air slides are 
closed by the requisite amount to ensure the 
maintenance of the same combustion con- 
ditions ‘‘ on turn-down ”’ as had previously been 
set on gas.. Although the manometer is so 
highly sensitive, it is stated to be remarkably 
free from the effects of external vibration. 








Rxopesia Rattways.—It was explained in a 
statement which was issued in October, 1943, that 
His Majesty’s Government in the United Kingdom 
proposed to appoint a Commissioner to advise them 
on the proposal which” had been made by the 
Southern Rhodesia Government for the joint 
acquisition by the Governments of Southern 
Rhodesia, Northern Rhodesia, and the Bechuana- 
land Protectorate of an option to purchase the share 
capital of the Rhodesia Railways, Ltd. Sir Harold 
Howitt has now been appointed by the Secretary of 
State for Dominion Affairs and the Secretary of 
State for the Colonies as a Commissioner to advise 
the United Kingdom further on this matter. It is 
contemplated that he will visit South Africa towards 
the middle of August. 








The Modern Direct-Hydraulic 
System* 
By F. H. TOWLER, M.I. Mech. E.7 


Historical Introduction.—The direct-hydraulic 
system is not new. It was applied to the 
first hydraulic press ever made, invented 
by Joseph Bramah, a Yorkshireman, in 1795. 
Bramah’s press cylinder was directly supplied 
with hydraulic pressure by a hand pump, so 
that the pressure exerted by the press ram 
was directly proportional to the pressure 
supplied by the hand pump, and, the speed of 
the press ram was directly proportional to the 
delivery of the hand pump. These are two very 
important features of the direct-hydraulic 
system and it is the object of this paper to 
make the advantages of this system more fully 
appreciated by engineers. 

The only power pumps available in Bramah’s 
time would be direct-acting steam pumps, or 
crank pumps driven at 30 to 60 r.p.m. by a 
steam engine. They would be very large and 
cumbersome compared with a modern high- 
speed pump running at 720 to 1440 r.p.m.; but 
they proved quite satisfactory for presses 
operating at comparatively slow speeds, such 
as baling presses, oil seed presses, &c. On the 
other hand, much higher speeds are required 
for forging, flanging, riveting, &c., and would 
involve very large pumps if each press were 
equipped, with its own direct-pumping unit 
running at 60r.p.m. Also, many forging presses 
and riveters are special-purpose machines 
which are only used occasionally, so the pumps 
would be standing idle most of their time. This 
led inevitably to the installation of a central 
pumping station to supply hydraulic pressure 
to a number of bydraulic presses. Finally, in 
order to meet the fluctuations in the demand, 
the hydraulic accumulator was invented by 
William Armstrong in 1850. 

Thus we have the advent of the hydraulic 
accumulator system, which involved, a complete 
departure from the two main features of the 
Bramah system, namely, controlled power and 
controlled speed. With the accumulator system 
the speed, of the press ram is not governed by 
the delivery of the pump, but it is limited by 
the speed at which it is safe to “drop” the 
weight-loaded accumulator, say, lft. to 3ft. 
per second, and it is dependent on how many 
other presses are being operated at the same 
time from the same supply. Therefore the 
speed is not precisely controllable. Also, with 
the accumulator system the pressure exerted 
by the press ram may be very much less than 
that of the pressure liquid delivered to the press. 
For instance, when a manufacturer decides to 
install a 500-ton press, he usually has in mind 
the maximum pressure which will be required 
for the largest job it has to do, with a margin 
to spare. Yet 100 tons may be ample for the 
average run of work, but the accumulator system 
will deliver 500 tons power in pressure liquid 
every time. That is to say, that the accumu- 
lator will drop the same distance whether the 
press exerts 500 tons, 100 tons, or is just 
‘closing the daylight.” A number of devices 
have been invented to overcome this difficulty, 
such as power-saving valves, high and low- 
pressure supplies, intensifiers, &c., but they are 
only a partial solution of the problem. The 
power exerted by the press is not precisely 
controllable, and the accumulator system 
usually involves serious wastage of power. 

_ Power-saving gear for. the accumulator 
system deserves some consideration, because it 
is not always fully appreciated how much and 
how little power it saves. For instance, let us 
consider a 500-ton upstroking press having a 
10in. stroke comprising a free stroke of 9in. and 
a pressing stroke of lin. If the press makes the 
full 10in. stroke with accumulator pressure, it 
will use 5000 inch-tons of hydraulic power. On 
the other hand, if the press is equipped with 
auxiliary rams to effect the free stroke, and a 
large filling valve or non-return valve to fill 
the press cylinder from an overhead tank, a 








* Institution of Mechanical Engineers. May 11th. 
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saving of nearly 4500 inch-tons will be made 
after allowing for the small amount of power 
used by the auxiliary rams. This is a very 
obvious saving, and filling valves are therefore 
fitted to almost all large presses. But filling 
valves are not always fitted to smaller presses, 
although the wastage of power is equally 
obvious. That is to say, that a battery of five 
100-ton presses making 1@in. strokes will use 
5000 inch-tons of hydraulic power unless they 
are equipped with power-saving gear. 

Now let us consider the wastage of power on 
the pressing stroke. The 500-ton press uses 
500 inch-tons of hydraulic power to make a 
pressing stroke of lin. If a maximum pressure 
of 100 tons is sufficient, then at least 400 inch- 
tons are being wasted. This may be reduced 
by employing a two-pressure system, either 
by using two accumulators of different loading 
or an accumulator and intensifier. Let us 
suppose that the high pressure is twice the lew 
pressure. Then, when using low pressure only, 
the press will use 250 inch-tons of power; so 
that the wastage on a 100-ton job will be reduced 
to 150 inch-tons. However, on a 300-ton job— 
just above the capacity of the low-pressure. 
supply—it will be necessary to use the full 
power of 500 tons at high pressure with a 
consequent wastage of 200 inch-tons. Thus it 
will be seen that economies can only be effected 
by the two-pressure system on jobs within the 
capacity of the low-pressure supply. 

In the above calculations it has been assumed 
that the maximum power of 100 tons, 300 tons, 
or 500 tons is required throughout the pressing 
stroke, but this is very seldom the case. In 
normal pressing operations the pressure rises 
gradually to a peak at the end of the stroke, or 
it rises rapidly to a peak at the beginning of the 
stroke and falls off towards the end of the 
stroke. Thus, on a job of 500 tons with a lin. 
stroke, the work done may be only 250 inch- 
tons, whereas the power input is still 500 inch- 
tons. Ona longer stroke it might be possible to 
make some economy by using a two-pressure 
system to build up pressure in two steps. On 
the other hand, with the Bramah system or 
direct-hydraulic system, the pressure is built up 
gradually without any additional valve gear, 
since the pressure applied by the pump is 
directly proportional to the pressure applied 
by the press ram. Consequently the power 
input curve of the pump very closely follows the 
power output curve of work done by the press 
ram, and this is one of the main advantages of 
the direct-hydraulic system. (The foregoing 
calculations do not include work done in com- 
pressing the oil or water which forms the 
hydraulic medium and in stretching the press 
frame. This will be dealt with later in the 
paper.) 

Leakage.—The accumulator system is subject 
to full pressure all the time, and therefore 
leakage is continuous and considerable. Not 
only is there external leakage at joints and 
glands, but there is internal leakage in the 
control valves of each press, which may be 
heard “sizzling” when the press is not 
operating. A leakage of 50 per cent. of the 
water pumped is by no means unusual in an 
accumulator system operating at a compara- 
tively low pressure of 1500 lb. per square inch. 
Anyone who considers this an exaggerated 
figure should check the actual conditions m an 
existing system by pumping the accumulator 
up, say, during the lunch hour and measuring 
the speed at which the accumulator falls when 
the pumps are stopped and all the presses out 
of action. It should be borne in mind that this 
observation only measures the leakage at the 
control valves and push-back rams, and does 
not include the leakage at the main rams of the 
presses and at the pump glands and valves when 
the whole plant is in operation. 

Water may be cheap, but when it represents 
more than 50 per cent. of the electric power 
consumption it is not so cheap as it seems. Thus, 
if there is a leakage of 50 per cent. and the 
remaining 50 per cent. of the hydraulic power 
is not economically used, it is not difficult to 
visualise an overall efficiency, from electric 
energy to hydraulic energy at the press ram, in 
the region of 10 per cent. 

On the other hand, leakage is not so serious 
in the direct-hydraulic system because it is 


only subject to pressure momentarily, and then 
only in proportion to the work done by the 
press ; it is seldom, if ever, subject to maximum 
pressure throughout the working stroke of the 
press. The system is not under pressure when 
the press is not working, and pressure is used 
economically when it is working. 

The overall efficiency of the hydraulic system 
is not of purely academic interest. The author 
considers it practicable to save at least 75 per 
cent. of the electric power consumption by 
converting almost any existing plant on the 
accumulator system to the direct-hydraulic 
system. 

The advent of the modern self-contained 
hydraulic press, which is a return to the 
Bramah system, has been made possible by the 
development of a high-speed high-pressure 
pump of such compact design that it can be 
incorporated in the frame of the press. In its 
turn the high-speed pump owes its existence to 
the advent of electric motors, high-tensile 
steels, roller bearings, and to the perfection of 
measuring instruments and machines capable 
of very high precision. The high-speed pump 
is in fact a roller-bearing pump, and the degree 
of accuracy required for the pump rams and 
valves is measured in tenths of a thousandth of 
an inch, which was quite impossible in Bramah’s 
time. Probably the most important factor in 
the successful development of the high-speed 
pump was the appearance of a plentiful supply 
of cheap mineral oil, which could be used as a 


clearance between pump ram and pump bore 
or between valve spindle and valve bore. 

Types of High-Speed Pump.—As the modern 
direct-hydraulic system owes its inception to 
the development of the high-speed pump, and 
as the speed and power exerted by a self-con. 
tained press are entirely governed by ihe 
capacity of the pump, and the nature of tho oi] 
used as the hydraulic medium, it may be useful 
to survey briefly the various types of pump 
available. These may be divided into iwo 
groups: (1) rotary valve pumps, (2) seated 
valve pumps. 

(1) Rotary Valve Pumps.—This group includes 
radial pumps of the Hele-Shaw type, in which 
the flow of liquid to and from the pump 
chambers is controlled by a rotary sleeve valve ; 
swashplate pumps of the Williams-Janney type, 
in which the flow of liquid is controlled by a 
rotary plate valve ; vane pumps, in which 'the 
vanes function as valves ; and rotary displace- 
ment pumps, having two or more intermeshir.g 
members which function as valves. All these 
pumps depend for fluid-tightness on a very fine 
clearance between the valve faces, and, owing 
to the comparative incompressibility of the 
liquid, there is very little lap. Consequently it 
is necessary to use a comparatively thick oil 
having a viscosity of about 300-800 seconds 
Redwood at 100 deg. Fah. (normal working 
temperature) in order to reduce slip or valve 
leakage to a minimum. Even so, the slip is 





usually in the region of 20 per cent. at maximum 

















hydraulic medium in piace of water, and such a 
supply only became available within recent 
years, largely as a result of the advent of the 
motor-car. Vegetable oils have been used for 
many years as a hydraulic medium, particularly 
on oil seed presses, but vegetable oil is not suit- 
able for high-speed pumps because it is not 
stable. It also has a tendency to oxidise and 
form a thick sludge, and this gums up the valves 
and fine clearances which are a feature of all 
high-speed pumps. 

Free-flowing “straight ’’ mineral oil of low 
viscosity is far superior to water as a hydraulic 
medium. It lubricates the moving parts of 
both the press and the pump and it eliminates 
corrosion, which is the main cause of wear to 
valves, rams, and packings. In the water 
hydraulic system the press works some of the 
time, but corrosion works all the time, and when 
a press is started after it has been standing over 
the week-end, all the rust and scale which has 
accumulated on the press ram is wiped off by 
the packing. The ram is scored, the packing is 
torn, and the rust and scale circulated, through- 
out the whole hydraulic system, tearing the 
pump valves and scoring the spindles of the 
control valves. The maintenance engineer is 
continually renewing packings and grinding-in 
pump valves. With a properly designed oil 
hydraulic system, however, there is practically 
no maintenance, because corrosion is eliminated 
and often there are no packings. The use of 
oil makes it possible to operate at pressures of 
over 3 tons per square inch without packings, 





fluid tightness being effected by the very fine 





Fic. 1—WStraight-in-Line Pump 


pressure. Also and for the same reason the 
maximum working pressure is limited. For 
instance, the maximum pressure of most radial 
pumps and swashplate pumps is round about 
2000 lb. per square inch, which is not a serious 
limitation on small presses, but it rather- 
hampers the press designer on large presses, 
since it involves larger press cylinders or the 
addition of an intensifier. Vane pumps are 
usually limited to about 10001b. per square 
inch, and rotary displacement pumps, such as 
the double helical gear pump, are limited to 
500 lb. per square inch, although rotary dis- 
placement pumps of special construction have 
been designed for higher pressures. However, 
it will be understood that all these pumps are 
sensitive to changes in the viscosity of the oil, 
and the addition of a little grit may have very 
serious results. 

The radial pump and the swashplate pump 
are used very extensively on self-contained 
presses in the U.S.A. Both pumps have the 
advantage that they can be so constructed that 
the delivery is steplessly variable and reversible, 
which is of advantage on some pressing opera- 
tions, particularly if it is desired to vary the 
speed during the operating stroke. These 
pumps are also capable of functioning as rotary 
hydraulic motors, which may be of advantage 
for the rapid acceleration and deceleration of 
the heavy moving parts of a high-speed press. 

The use of a thick oil is a very serious dis- 
advantage because it involves the use of larger 
valves for high-speed operation, and, in 
particular, the speed of operation may be 
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seriously affected by changes of temperature. 
Thus, when starting from cold, the oil is very 
thick and sluggish and may cause some cavita- 
tion; then, if it gets too hot and thin, the slip 
increases at the pump. For this reason some 
press manufacturers provide thermostatic 
control with heating and cooling coils to main- 
tain the oil at a given temperature, and air 
pressure on top of the filling tank to force the 
oil through the prefilling valve into the press 
cylinder. ) ; 

Slip is also a serious disadvantage because it 
varies with the pressure as well as the tempera- 
ture of the oil, with the result that the speed of 
operation cannot be so precisely controlled. 
This is not usually of importance on normal 
pressing operations, but it is very important on 
broaching machines and hydraulic feeds for 
machine tools. Also the slip inevitably heats 
the oil; power is converted into heat. It is 
like a slipping clutch: a 100 H.P. pump with 
20 per cent. slip will convert 20 H.P. into heat 
when on full load. 

(2) Seated-Valve Pumps.—This group com- 
prises multi-ram pumps in which the pump 
chambers may be disposed radially or straight 
in line, but having the distinct feature that the 
flow of liquid to and from the pump chambers 
is controlled by self-acting mushroom type 
valves which close metal to metal. This has 
the advantage that the valves will remain tight 
irrespective of the pressure and viscosity of the 
oil. With this type of pump it is possible to 
operate at pressures of over 3 tons per square 
inch, and some pumps will do this with a thin 
oil having a viscosity of 50 seconds Redwood 
at 100 deg. Fah. The use of a thin oil is of great 
advantage on high-speed presses, because it 
flows almost as freely as water and is practically 





Strangely enough, the presence of grit in the oil 
is not so serious, although it is well to exclude 
it, but the use of a thick oil or a choked strainer 
will cause valve hammer, which will cause more 
damage than any grit. For this reason the 
author’s firm have discontinued the use of 
suction strainers on all their pumps. However, 
it is recommended that every care should be 
taken to exclude grit on a new installation 
by “pickling” the hydraulic pipes, shot- 
blasting the insides of the cylinders of the press, 





the speed of a camera shutter. Any sort of 
valve flutter or valve hammer would therefore 
throw the pump out of phase and probably 
cause hydraulic hammer in the delivery main. 
In consequence, a pump of this type must be 
made to work perfectly or it will not work at all. 
The advantage of operating at 1500 r.p.m. is 
that the delivery of the pump consists of a . 
series of very small pulsations at high frequency 
(Fig. 2) ; 75 pulsations per second, with a three- 
throw pump or 125 pulsations per second with a 


TaBLe I.—Odl for Various Classes of Pumps 
































Maximum Redwood 

R.p.m. working | Type | viscosity 

‘Type of pump. Pump valves, pressure of | at 70 deg. 
type. Small Large lb. per oil, Fah., 

pumps. | pumps. | sq. inch. seconds. 
Radial pumps (U.S8.A.) Rotary sleeve | 1150 400 2000 A 2390 
Radial pumps (British) Rotary sleeve 1500 500 | 2000 B 1540 
Radial pumps( British) Re Seated valves 750 all sizes 6000 Cc 775 
Swashplate pumps (British) Rotary plate 750 all sizes 2000 Cc 775 
Vane pumps (U.S.A.) ... ...  «.. «se see ee] Valveless* 1800 | 1200 1000 D 310 
Rotary positive displacement pumps (British) Valveless* 1500 500 D 310 
Straight-in-line pumps (British)... ... ... ...| Seated valves 1500 “a sizes 7000 E 73 

| 
* Valveless pumps. The vanes or displacement members operate as valves. 
and, inserting air filters on intakes of the pump|five-throw pump. But it is essential that they 


reservoirs. Also, it is a good plan to change the 
oil after the first day’s run and pass it through 
a cheese cloth. It is surprising how much dirt 
and scale there is in a new system in spite of all 
the care taken in assembly. 

Pumps with self-acting mushroom type 
valves are not reversible. The flow passes 
through the pump in one direction only, and 
they cannot be operated as a hydraulic motor. 
Also, if the pressure on the delivery side falls 





Speed, 1400 r.p.m.; pressure, 1000 lb. per square inch 


Fic. 2—Record of Pump Delivery Pulsations 


unaffected by normal changes of temperature ; 
its viscosity may vary from 70'seconds Redwood 
at 70 deg. Fah. to 40 seconds at 140 deg. Fah., 
and the delivery of the pump is unaffected by 
any change of pressure or temperature. 

The author, being a pump maker, cannot 
express an unbiased opinion as to the respective 
merits of the straight-in-line pump versus the 
radial pump with seated valves. One advantage 
of the straight-in-line pump (Fig. 1) is that there 
is a roller-bearing excentric to each ram, so 
that there is pure rolling contact between the 
excentric and the ramend. In the radial pump, 
on the other hand, one excentric has to do all 
the work. As against this, the radial con- 
struction can be provided, with stroke variation 
more readily than the straight-in-line pump, 
which is of some importance when steplessly 
variable delivery is essential. 

One very important characteristic of any 
pump having self-acting mushroom type valves 
is its volumetric efficiency. It is absolutely 
essential to have a high volumetric efficiency in 
order to avoid valve hammer. The pump illus- 
trated in Fig. 1 has a guaranteed volumetric 
efficiency of over 97 per cent. at 1440 r.p.m, 





below that on the intake side, they will over- 
deliver, or in effect “free-wheel.” In such 
conditions there is a free passage straight 
through the pump, from suction to delivery, 
and suction and delivery valves merely act as 
non-retura valves. 

High Volumetric Efficiency—The importance 
of high volumetric efficiency can never be over- 
emphasised, both in connection with the pump 
and the hydraulic equipment which it operates. 
This is particularly true of pumps having self- 
acting valves. A pump of this type will not 
operate satisfactorily at 1500 r.p.m. if the 
volumetric efficiency is much below 97 per cent., 
but above that figure it will work perfectly and 
the valve wear is almost negligible even at a 
pressure of 3 tons per square inch. The author 
knows of several pumps of this type which have 
run for four years continuously night and day, 
168 hours per week, operating presses at 6000 lb. 
per square inch, without any attention what- 
ever, and they are still running. The old bogy 
of grinding-in the pump valves has been laid. 

It must be remembered that at 1500 r.p.m. 
the valves have to make a complete cycle 
(“‘ open-close ’’) in less than one-fiftieth second, 





should be smooth, harmonic pulsations and not 
like the rattle of a machine gun, such as would 
be the case if the volumetric efficiency was low. 
Also, it is possible to drive the pump directly 
by electric motor at 1440 r.p.m.; so it makes a 
compact unit which can be readily incorporated 
in the frame of the hydraulic press or machine 
tool which it has to operate. 

Volumetric efficiency also affects the flow of 
rotary valve type pumps, because the slip is 
not constant throughout the stroke or displace- 
ment cycle of the pump, but it usually occurs at 
each end of the cycle as the suction port is just 
closing and the delivery port is just opening, 
with very little lap in between, because of the 
comparative incompressibility of the liquid. 
Consequently the flow of the liquid becomes 
discontinuous and jerky, particularly if the 
slip is in the region of 20 per cent. of the swept 
displacement. 

Hydraulic Oil.—The ideal hydraulic medium 
is a thin “straight” mineral oil having a 


TaBLE II.—Physical Properties of Pump Oils 





Type of oil ... ...J A. B. C. D. E. 





Specific gravity ...| 0-895] 0-895] 0-905 | 0-885] 0-870 
Pour test (maxi- 
mum), deg. Fah.| 40 20 10 
Open flashpoint 
(minimum), deg. 
a i ies 


20 


or 


° 450 420 390 385 310 
Redwood viscosity : 
At 70 deg. Fah., 





seconds... ...| 2392 | 1540 | 775 310 73 
At 100 deg. Fah., 

seconds... ...| 810 525 275 130 52 
At 140 deg. Fah., 

seconds... ...| 265 175 101 | 64 40 
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viscosity of about 50 seconds Redwood at 
100 deg. Fab. But the viscosity of the oil is 
largely determined by the type of high-speed 
pump employed. Some pumps require a very 
much thicker oil, as indicated by Tables I 
and IT. 

It will be noted that the oils used vary from 
a very thick oil, type A, to a very thin oil, 
type E. The variation of viscosity between 
140 deg. Fah. and 70 deg. Fah. is from 265 to 
2392 seconds for type A oil, and 40 to 73 
seconds for type E oil. The variation of vis- 
cosity of type E oil is so small that there is no 
need for thermostatic control and it flows so 
freely that there is no need for air pressure on 
the filling tank. 

It will be seen that all radial pumps use a 
very thick or medium thick oil. This usually 
involves thermostatic control, with heating and 
cooling coils and air pressure on the filling tank. 
Even so, there is usually cavitation in the press 
cylinder at high speeds when the ram is 
approaching the work, and a consequent dwell 
of several seconds before the pressure builds up 
to perform the working stroke. 

The large radial pumps rotate at compara- 
tively slow speeds, because there is cavitation 
in the pump chambers at higher speeds. 
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A thicker oil has a much wider range of 
viscosity at working temperatures, as will be 
seen above, so the performance of both the 
pump and the press may vary considerably 
with changes of temperature. It is for this 
reason that thermostatic control is usually 
provided for pumps using heavy oil. 

Also, on large presses and all high-speed 
presses in which the press cylinder is filled from 
an overhead tank through a prefilling and 
exhaust valve, which is in effect a non-return 
valve, it is necessary to employ a much larger 
valve when using thick oil. This is a point 
which is often overlooked by the press designer 
used to operating with water, with the result 
that there is cavitation in the press cylinder ; 
in other words, it is not completely filled on the 
approach stroke, and there is a considerable 
dwell before the pressure builds up on the 
pressing stroke. This involves the loss of 
power, used in compressing the air which has 
leaked up the ram during cavitation, and an 
increase in the time which the dies are in contact 
with the work—a serious consideration on hot 
forging work. Also, due to the intake of air 
into the press cylinder, the movement of the 
press ram: will be jerky, so that the speed of 
operation is no longer positively controlled by 
the delivery of the pump—it has become a 
pneumatic-hydraulic press. ‘ 

(To be continued) 








American Engineering News 





An American Super-Highway 
One of the first express or limited- 
access roads in the United States, an example of 
many such special highways now planned 
for post-war construction, is the ‘industrial 
expressway” at Detroit to provide for safe 
operation of fast and heavy traffic. Its 17-mile 
length is mainly elevated above the surface, to 
facilitate drainage and to give easier gradients 
at underpasses for intersecting roads and rail- 
ways. All important roads are carried over the 
new road, complicated ramps, curves, and 
** clover-leaf ’’ connections providing for inter- 
change traffic at certain points. This express- 
way is designed for speeds of 80 miles an hour 
along the road and 40 miles an hour on the ramp 
connections. The maximum gradients are 
2 per cent. on the direct road and 3} per cent. 
on the ramps. Where the road is on embank- 
ment, the width of land or right-of-way is 
300ft., with two strips of concrete 36ft. wide, 
each having two shoulders 12ft. wide, the dis- 
tance between the two inner shoulders being 
92ft. On that part which is depressed by cutting 
the total width is 108ft. between the piers of 
overhead bridges. This provides for two road- 
ways, 40ft. 6in. wide, including kerbs, and 
separated by a central dividing strip 16ft. wide. 
Outside the outer kerbs are walks 74ft. wide. 
The central dividing strip is of great importance 
in safety of travel, as it prevents reckless drivers 
from swinging into the adjacent lane for 
opposing traffic. The concrete paving is Qin. 
thick, without steel reinforcement, but having 
expansion joints lin. wide at intervals of 120ft. 
The design was based on a traffic of 1500 vehicles 
per lane per hour, and owing to heavy war 
traffic it has averaged 6000 per day, with peaks 
of 500 per hour. After the war, when this road 
will be connected with other expressways at 
both ends, the traffic will be even heavier, 
especially since some of the war plants which it 
now serves will be converted into peacetime 
factories. 


Expressway Roads in the United States 


In the great programme for post-war 
highway construction in the United States, an 
important item will be the development of high- 
speed roads or expressways, having no level 
crossings with intersecting roads, and con- 
nections with such roads only at long intervals. 
This is due to the great distances involved and 
to the increasing demand for safe travel at 
high speeds. Since many of these expressways 
will be in and near large cities, their con- 


or below normal street level, thus greatly 
increasing their cost. An example of such city 
expressways is the Lodge Expressway proposed 
at Detroit, a city which already has two roads 
of this type. This new road, 12 miles in length, 
is estimated to cost some £12,000,000. As 
planned originally, it was to be partly elevated 
and partly depressed, the former including 
both single-deck and double-deck construction. 
This would reduce the cost for land and mini- 
mise the interference with water and gas mains, 
sewers, and other underground facilities. In 
the final adopted plan, however, the entire line 
is to be depressed in open cutting. There will 
be two three-lane roadways, separated by a 
strip 12ft. wide, and each having a 10ft. foot- 
path at the outer side. Between the numerous 
street bridges the cutting will have turfed 
slopes of 1 on 2. A rather different project is 
a 33-mile expressway connecting two large 
cities, Dallas and Fort Worth, in Texas, for 
speeds up to 70 miles an hour. The existing 
traffic between these cities averages about 
100,000 cars daily, and at the approaches, as 
well as within each city, the traffic is hampered 
by congestion, aggravated by cross traffic, 
crossing signals, and pedestrian crossings. The 
plans provide for two 36ft. roadways, each with 
a 10ft. shoulder for parking disabled cars, and 
the roadways separated by a l0ft. strip. Parallel 
roads provide for local traffic. The cost is 
estimated at £15,000,000. 


A Great Hydraulic Project 

One of the largest of the many large 
hydraulic projects of the United States Govern- 
ment is the control or regulation of the waters 
of the Missouri River basin or watershed. This 
river, the longest in that country, has a length 
of 2550 miles to its junction with the Mississippi, 
and traverses nine States. Its watershed has 
an area of 530,000 square miles, with a popula- 
tion of 6,840,000 and nine cities of more than 
25,000. The four main uses of the water are for 
irrigation, flood control, navigation, and hydro- 
electric power development, and while these 
are more or less in conflict, it is considered that 
they can be harmonised by a general plan, with 
suitable allocation of water and reservoir storage 
capacity. Thus, storage capacity in the main 
reservoirs can be distributed between irrigation 
and flood control, while release of the water can 
be so regulated as to give a fairly uniform flow 
for navigation and power development. Silt 
control will be a leading secondary problem as 
the main river is very muddy. The project 
includes about a hundred dams and reservoirs, 
three long diversion canals, and a complete 
system of levees or dykes on both sides of the 
main stream for some 450 miles above its 
mouth. It would utilise the present great 
reservoir above the Fort Peck dam. The 
development of the project requires close 
co-operation of the War Department (Corps of 
Engineers, U.S. Army), in charge of navigation 
and flood control works, and the Bureau of 
Reclamation, having charge of irrigation and 
power. The functions of these two.authorities 
overlap and interlock, but a single comprehen- 
sive plan has been agreed upon by the engineers. 
The cost is estimated at £317,000,000, distri- 
buted over a term of years. This is almost 
equally divided between irrigation and power 
purposes—which bring in revenue—on the one 
hand, and navigation and flood control on the 
other hand. 


Central Heating for Large Housing Projects 

Satisfactory experience with central 
or district steam heating in large Government, 
municipal, and private housing projects in the 
United States has attracted attention to the 
economy of this system. It is economical 
through the efficient use of fuel in large boilers, 
and has an advantage in the desirable reduction 
of smoke and soot in the atmosphere. For large 
plants and apartment buildings the system is 
almost a necessity, and for small houses it 
releases the space otherwise occupied by the 
heating equipment. It is desirable, however, 
that for serving new groups of buildings, as in 
suburban developments, the designer should 
consider the relation of the plan or lay-out. 
For example, a plan based on curved streets 


equipment than one having straight streets 
A report by the engineer of a Government 
housing authority recommends the use of 
boilers of about 500 H.P., operating at 100 Ib 
to 1251b. pressure. Up to 100 H.P. they may 
be of fire-box type, but larger sizes should be 
of water-tube type. With three boilers operati 
at 150 per cent. of rated capacity a spare boiler 
is not required, since the rating can easily be 
increased to 225 per cent., the peak load rarely 
extends more than 1 per cent. of the heating 
season, and boiler repairs rarely require a shut. 
down of more than half a day. Soot blowers 
water treatment facilities, easy removal of 
ashes, and the trapping and removal of fly 
ash are factors to be considered. A modifica. 
tion of the normal centro] heating system is the 
group heating system, in which the buildings 
are divided into groups, each of which has its 
own central heating plant. This is rarely 
advisable, except where underground structures 
in the streets or refusal of permission to lay 
pipes makes it impracticable to introduce the 
normal system. In group systems the boiler 
plant should be above ground, and of ample 
size, as shown by cases in which these recom- 
mendations have been ignored. 


Locomotive Explosions 


A report of Government inspection of 
locomotives on railways in the United States for 
1944 shows an increase in defective loco- 
motives and in accidents as a result of the 
excessive and intensive work imposed by war 
conditions in the line of greatly increased traffic 
and inability to acquire new locomotives or to 
keep the existing equipment in reliable con- 
dition. Of 117,334 locomotives inspected, 
12,710—or 11 per cent.—were found defective 
and 630 were ordered out of service. Of the 
twenty boiler explosions which occurred, all were 
caused by overheating of the crown sheets 
owing to low water. Five of these explosions 
were particularly violent. In a case where the 
engine was hauling a train at 70-mile speed the 
boiler was hurled 700ft. ahead, landing on the 
track and then bounding 200ft. further. There 
is evidently some relaxation of the vigilance 
in maintaining safe water level in the boilers. 
Under a regulation of 1939, all locomotives 
having more than 175,000 lb. on drivers were 
to be equipped with mechanical stokers by 
April, 1944, and 3648 engines were so equipped 
within that period. It is recommended that all 
railway engines should have means of determining 
the height of water in the tender tank, without 
requiring the fireman to go back to the manhole, 
as this practice results in many accidents. An 
example of improvements to old engines is the 
application of feed-water heaters, superheaters, 
and thermic siphons to ten 4-6-0 passenger 
engines, thirty years old, on the Alton Railroad. 
Thus revised, they handle normally fourteen 
carriages instead of eleven, and with less fuel 
consumption. A railway report on the servicing 
of engines on fast through passenger trains at 
intermediate stations recommends that such 
servicing should be done on the main or running 
track, and that both water and coal should be 
delivered in not more than 3} minutes, water 
at 4000 to 5000 gallons per minute and fuel oil 
at 1200 gallons per minute. 








British Standards Institution 





All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 28. 3d. post free, unless otherwise stated. 





WROUGHT STEELS FOR GENERAL ENGI- 
NEERING 


P.D. 338 Addendum to B.S. 970. The Institution 
has recently issued a further addendum for wrought 
steel for general engineering purposes. The new 
addendum includes one or two corrections to EN 30, 
but the major feature is the incorporation of a new 
steel, to which has been given the reference EN 320. 
This new steel is a 20 per cent. nickel 2 per cent 
chromium case-hardening steel with an ultimate 
tensile stress of 85 tons per square inch. The 
material is therefore capable of meeting the test 








struction will necessitate building them above 


may require a much greater cost of outside 


requirements of specification EN 39. Gratis. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


F.B.I. Conference with French Industrialists 

Conversations have recently taken place 
in London between the Federation of British 
Industries, under the leadership of Sir Clive Baillieu 
and Lord Dudley Gordon, and a delegation of 
French industrialists, led by Monsieur Fournier 
President of the French Employers’ Delegation. 
The invitation to attend these conversations was 
extended by the Federation of British Industries 
to the French industrialists, with the approval of 
the Governments of both countries. During the 
conversations information was exchanged on the 
structure of industrial organisation—notably of the 
producers—in Great Britain and France ; the vital 
roblem of the restoration of coal production 
throughout Europe; the attacks being made 
against the principle of free enterprise by those who 
favour nationalisation; the trend of economic 
developments in the transition period while controls 
in some form are still operative ; and the prospects 
of this country buying French goods. It is stated 
that both delegations recognised the over-riding 
importance to the European economy of a speedy 
solution of the fuel problem. They resolved to 
ur upon their respective Governments the 
essential need for all the authorities concerned, civil 
and military, to devote their immediate attention 
to restoring the production of all European coal 
mines and to give highest priority to allocating 
personnel, plant, machinery, and transport facilities 
to the attainment of this objective. It was agreed 
that unless the most agressive action was taken in 
this respect, there could be no possibility of industry 
in the liberated territories overcoming its present 
difficulties of supplying essential needs to the 
civilian population or of offering opportunities of 
employment to the liberated peoples. On the 
subject of free enterprise versus nationalisation, 
both sides were strongly of opinion that production 
was best carried on under a regime of free enter- 
prise rather than under a too-rigid system of State 
control. Both delegations were also of opinion that, 
whilst the retention of some measure of control 
would be necessary for the time being, the utmost 
vigilance should be exercised to ensure that the 
scope of control should be reduced as much and as 
rapidly as possible, and that it should not be con- 
tinued for a moment longer than was necessary in 
the public interest. At the conclusion of the con- 
versations, the British delegates proposed, and the 
French industrialists warmly accepted, the creation 
of a permanent Franco-British Industrial Liaison 
Committee. The main task of this Committee, it 
was pointed out, would be to continue and amplify 
the exchange of information that had taken place 
during the present talks, and to arrange for further 
conferences. 


The Pig Iron Market 
The present output of pig iron just about 
covers current requirements, but stocks throughout 
the country are very low. Most of the blast- 
furnaces are able to obtain sufficient coke to main- 
tain their operations, but restricted fuel supplies 
make any expansion of pig iron production diffi- 
cult. This is perhaps most noticeable in the case 
of high-phosphorus pig iron, which is required by 
the light castings foundries. These foundries have 
lately been fairly well employed, and the domestic 
needs of the post-war period will undoubtedly 
increase their activity. At present, however, a lack 
of skilled labour, as well as a limitation in alloca- 
tions of high-phosphorus iron, prevents extension 
of business. The position is less difficult with regard 
to low and medium-phosphorus and refined pig irons, 
which are used by the general engineering and 
jobbing foundries. Although there is very little 
surplus of these grades, supplies are easier, and the 
foundries are able to obtain sufficient for their 
present operations. Many of these foundries have 
been engaged on castings required for various war 
purposes, and with the end of the European con- 
flict, the demand for these is likely to become 
smaller. Some of the general foundries are, how- 
ever, quite well employed, and the textile machinery 
foundries are gradually getting back to their normal 
activities. There is little change in the hematite 
position, although recently a slight relaxation has 
occurred in the Control’s allocation policy. Business 
in the market for ferro-alloys continues to be 
satisfactory. 


Scotland and the North 

There have been no new developments in 
the Scottish iron and steel industries during the past 
week or so. For some months now the rate of 
activity has been declining in many departments, 
and as the war in Europe has drawn to its close, the 
quantities of iron and steel required for Govern- 
ment purposes have gradually diminished. Through- 
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out the war years the iron and steelworks have been 
employed at very heavy pressure, and big outputs 
have been maintained over a long period. Now that 
victory in Europe has been achieved, it is well 
realised that considerable tonnages of iron and steel 
will be required at home and overseas for the work 
of reconstruction. At the moment, the production 
of iron and steel for purely civilian needs is on a 
small scale, and very little export business is taking 
place, so that until the transition to peacetime 
activity can take place the present irregular con- 
ditions seem likely to continue. There is a scarcity 
of orders for heavy structural steel, and the tonnages 
of shipbuilding material called for at present are 
not more than moderate. The plate mills would 
certainly welcome more shipbuilding specifications, 
though the regular quantities of plates taken up by 
locomotive and wagon builders provide a fair 
amount of employment. Mills turning out steel 
rails and colliery material of various kinds have a 
good deal of work in hand. In the re-rolling mills 
there is less activity. The volume of new business 
is rather small, and the demand for small bars and 
sections, reinforcing rods and other re-rolled 
material is by no means extensive. In the sheet 
works, however, operations continue on a big scale. 
The demand for light gauge sheets is unabated, 
the majority of the present orders being on 
Government account. The present demand covers 
galvanised as well as black sheets, but the outputs 
of the galvanising departments continue to be 
rather restricted by the prevailing shortage of 
skilled labour. The Lancashire iron and steel- 
works continue to experience moderately active 
conditions. The consuming industries are quite 
busy, and are hopeful that they will soon be able 
to turn over part of their production to peacetime 
operations. Deliveries of steel against existing 
contracts are on a good scale. The wire mills are 
taking up big quantities of rods and billets, while 
locomotive works and crankshaft makers require 
good tonnages of blooms and other steel materials. 
Mild steel bars are in fair request, and business 
in plates has lately shown some improvement. In 
the finished iron trade new business is rather 
irregular. Outputs of Crown and best quality bars 
are on a good scale, and there is a fair call for bars 
of Nos. 3 and 4 quality. 


The North-East Coast and Yorkshire 


Iron and steel producers on the North-East 
Coast still have a fair amount of business in hand 
for completion in the present period. New orders, 
however, are not coming forward very quickly at 
present, and production has naturally been affected 
by the Victory holiday. Certain materials will, of 
course, continue to be required for the prosecution 
of the war with Japan, but the prospect.seems to 
be favourable for the turnover of more production 
capacity to satisfy civilian needs. Relaxation of 
control to enable a resumption of export business 
is also awaited by the iron and steel industry A 
factor of some concern amongst steel producers is, 
of course, the increase in the price of coal, which 
came into effect on May Ist. The steelworks are, 
generally, moderately active, although many 
departments are ready to take on more work than 
they are at present receiving. The plate mills, for 
instance, are affected by the small amount of busi- 
ness coming from the shipyards. Whilst fair 
tonnages of plates are in regular demand by loco- 
motive and rolling stock builders and boilermaking 
concerns, an increase of shipbuilding specifications 
would make a welcome addition to the operations 
of the plate mills. Heavy joists continue to be in 
rather poor request, but mills producing steel rails 
and material for colliery maintenance work are 
receiving increasing support. The sheet mills, in 
common with those in other districts, are very 
busy. Little interest is shown in heavy sheets, 
but there is a maintained pressure for sheets of 
light gauges, and many makers are fully com- 
mitted for the whole of Period III. Outputs of 
black sheets are high, but at the moment orders 
for galvanised sheets cannot be completed very 
quickly. There is some restriction in the quantities 
of sheets which can be made available for galvanis- 
ing, and, furthermore, the galvanising departments 
are affected by a shortage of labour. Large tonnages 
of semis are in request to enable re-rollers to deal 
with their present commitments. Maximum quan- 
tities of sheet bars are in demand, and billets, 
blooms, and slabs are also passing rapidly into con- 
sumption. In the Yorkshire steel industry, fairly 
good conditions continue, and inquiries being 
received indicate a big demand from home and 
overseas sources in the post-war era. At the 
moment, however, the end of the war in Europe has 
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resumption of ordinary commercial activity cannot 
take place until sufficient relaxation of control is 
made. Both basic and acid carbon steel producers 
are moderately well employed, and supplies of the 
necessary raw materials are good. Business in 
tool steels is fair, and in alloy steels the less expen- 
sive grades are providing some useful transactions. 


The Midlands and South Wales 


Now that victory in Europe has been 
achieved, the Midlands iron and steel industry is 
awaiting further development of its activities. Over 
the past few months there has naturally been a 
gradual falling-off in the amounts of iron and steel 
needed for war purposes, although, of course, the 
campaign against Japan continues to absorb a 
proportion of current output. In nearly all depart- 
ments, however, there has been a recession from the 
peak levels reached in the earlier part of the war. 
In recent weeks, therefore, little change has been 
noticeable in the operations of iron and steel plants. 
The steel sheet works have a big volume of orders 
in hand, and there is every indication that their 
high rate of activity will continue for several months 
to come. The demand is concentrated on sheets 
of the lighter gauges, and there is a very limited 
call for heavy sheets. Supplies of sheet bars are 
maintained on a good scale by home producers, who 
are working at considerable pressure. Good quan- 
tities of billets and other steel semis are passing 
to the re-rollers, who have a fair amount of work in 
hand on existing contracts. New business in small 
bars and sections is, however, not coming forward 
at all quickly. Transactions in heavy structural 
steel are meagre, and expansion of business seems 
unlikely until reconstruction work on a big scale 
is put in hand. Rail and colliery steel requirements 
provide a good amount of regular employment. 
There has not been much improvement in the 
activity of the plate mills, most of their present 
business coming from locomotive and rolling stock 
builders. There is a moderately good sale for black 
and cold-rolled strip. The finished iron industry is 
steadily engaged. Good tonnages of best bars are 
being taken up regularly, and lately the request 
for Crown quality bars has become more marked. 
Makers of bars of Nos. 3 and 4 grades have orders 
in hand which will keep them occupied for the 
remainder of the present period. The steelworks in 
South Wales continue to be well employed, though 
the pressure for some products has eased during the 
closing stages of the war in Europe. The main- 
tained demand for semis, however, results in a fairly 
high rate of activity in many works. Big quan- 
tities of soft and other steel billets continue to be 
absorbed, especially now that users are mainly 
dependent on home producers for their supplies. 
The present output of steel sheet and tinplate bars 
is also quickly taken up. In the finished steel 
departments little improvement has occurred in 
the demand for heavy plates, and there is a lack 
of orders for heavy structural steel. The sheet 
makers.continue to be fully employed. 


Iron and Steel Scrap 


For some weeks now, business generally 
has been brisk in the iron and steel scrap markets. 
The most insistent demand has been for heavy 
material of good quality and in some cases supplies 
have become rather restricted. Users have toe 
eager to acquire bigger quantities of certain grades, 
particularly heavy steel and cast iron scrap. Some 
‘merchants incline to the view that the supply of 
good-quality scrap will soon be much better than 
for some time past, and, of course, the question of 
war scrap will be watched with a great deal of 
interest. In the meantime, little change has taken 
place in trading activity. The keen demand for 
heavy mild steel scrap in furnace or foundry sizes 
remains a feature of most markets. Bundled steel 
scrap and hydraulically compressed steel shearings 
are also disposed of readily. Apart from the good 
quantities of heavy and chipped varieties absorbed 
by the steelworks, business in mild steel turnings 
does not show so much activity. The basic steel 
makers are ready buyers of mixed wrought iron and 
steel scrap, good heavy material being in regular 
request. There is not much call for light mixed 
wrought scrap, which is in plentiful supply. 
Moderate transactions are taking place in com- 
pressed basic bundles, and most of the presses are 
fairly well employed. The demand has not lessened 
for good heavy cast iron scrap in large pieces and 
furnace sizes. Rather better supplies have recently 
been available, with a corresponding increase in the 
amount of business transacted. There is also a 
fair amount of business taking place in light cast 
iron scrap. Trading is active in cast iron machinery 





naturally brought some reduction in quantities 
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Rail and Road 


RoaD PROGRAMME FOR ALBERTA.—A _ road 
improvement programme, extending over ten years, 
and involving an expenditure of 120 million dollars, 
has been outlined in the report of the Alberta Post- 
War Reconstruction Committee. Plans are included 
for increasing the present 3800 miles of main high- 
ways to 6000 miles. It is estimated that the carry- 
ing out of the programme would provide 5000 men 
with employment for ten years. 


FEDERATION FOR Roap InTERESTS.—Mr. A. J- 
Lyddon, M. Inst. C.E., late Chief Engineer in the 
Ministry of War Transport, has accepted an appoint- 
ment as the director of the Federation of Coated 
Macadam Industries, recently formed to promote the 
interests of industrial undertakings concerned with 
the production and laying of coated macadam for 
highways, housing roads, airfields, and other 
purposes. The principal objectives of the Federa- 
tion are the regulation and maintenance of standards 
of quality of tarred and bituminous macadam, the 
promotion of the use of the products of these 
industries, and the establishment of a technical 
bureau for advice and dissemination of information. 
Temporary offices have been acquired at 37, Chester 
Square, London, S.W.1. Telephone number, 
Sloane 5323. 


CHINESE ENGINEERS ON AMERICAN RaILWAys.— 
According to Engineering News-Record, a first con- 
tingent of 110 Chinese engineering students and 
former employees of Chinese railways recently 
arrived in the United States to begin- training in 
railway construction and operation. They will 
participate in a training scheme established by 
Chinese and American officials, and sponsored by 
the Governments of the two countries, which will 
defray the cost. The Chinese will study various 
phases of railway work selected by them, and will 
gradually advance until they will be utilising the 
technical knowledge gained at their universities. It 
is expected that the training programmes will take 
from one to two years, and that they will provide 
the Chinese engineers with a practical knowledge of 
railway construction and operation. It is stated 
that China has a tentative programme for the con- 
struction of 50,000 miles of additional railways 
after’ the war. 


Rockets ON THE L.M.S.—During the rocket 
bomb attacks on Southern England there were 
eight direct hits on the L.M.S. Railway, and thirty- 
three, which, falling near to the lines, caused damage 
to L.M.S. property. One of the worst incidents 
occurred at Tilbury, Riverside Station. The rocket 
demolished the carriage sidings on which it fell, and 
damaged the passenger station, sidings, and rolling 
stock, including 13 wagons and 142 coaches. Four 
coaches of an ambulance train were badly smashed 
up. The goods shed and offices were practically 
demolished, and damage was caused to two ferry 
boats, the L.M.S. marine building, and the station- 
master’s house. Four railwaymen were injured. 
The first recorded incident on. the L.M.S. was in 
September at East Ham. Following an explosion, 
a container struck the station roof and spilt a white 
foaming liquid on to the platform and permanent 
way and set fire to the wooden sleepers. Trains 
were held up for an hour. Rocket attacks did not 
seriously delay traffic, which was kept moving 
threughout the period. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—The 
first social event in the programme of the Insti- 
tution of Automobile Engineers since pre-war days 
took the form of a luncheon at the Connaught Rooms, 
London, on Friday, May 11th. There was a large 
attendance of members and guests, including repre- 
sentatives of British and Allied Services, Govern- 
ment Departments, kindred institutions, and trade 
associations. Mr. John Shearman, President of the 
Institution, was in the chair. After the loyal toast, 
that of ‘“‘ The Institution of Automobile Engineers ” 
was proposed by Sir Charles Bressey, who paid a 
tribute to the work which had been accomplished 
by the Institution, particularly during the war 

‘years. Sir Charles said that all town planning was 
very much influenced by the motor-car, and one of 
the first essentials in the replanning of housing areas 
must be transport. He hoped, however, that new 
motorways would be so constructed and aligned as 
to cause the least possible injury to the amenities 
of the countryside. In responding to the toast, the 
President referred to some of the work which had 
been accomplished by the automobile engineering 
industry during the past five years or so in the 
design, development, and manufacture of many 
types of vehicle and equipment for the Fighting 
Services. He also spoke of plans being made to 
build up a joint research organisation, representative 





Memoranda 


of ‘‘ The Guests ” was graciously proposed by Mr. 
F. G. Woollard, and acknowledged by Mr. F. E. 
Wentworth-Sheilds, President of the Institution of 
Civil Engineers. 


Air and Water 


ALUMINIUM DEVELOPMENT ASSOCIATION.—Speak- 
ing at the inaugural luncheon of the Aluminium 
Development Association, in London, on May 10th, 
Sir Stafford Cripps, Minister of Aircraft Production, 
said that he did not need to stress the importance 
to the aircraft industry and to his Department 
during the war of aluminium and the light metals 
industry. All forms of transport naturally demanded 
the lightest practicable material consistent with the 
strength required, but this was pre-eminently so 
in the aircraft industry, when 50 per cent. to 60 per 
cent. of the overall weight of an aircraft was made 
up of light alloy materials. The development in the 
strength of these alloys had been very remarkable ; 
but, of course, there was still a huge field for fresh 
advances. Our superiority in the air in the future 
would depend to no small extent upon the ingenuity 
and patience with which we could by our research 
and development keep ahead in this fascinating and 
important field of metallurgy. 


Miscellanea 


‘“* FUTURE OF DoMESTIC HEATING AND LIGHTING.” 
—Professor R. O.. Kapp, Pender Professor of 
Electrical Engineering at University College, 
London, will deliver a public lunch-hour lecture on 
“The Future of Domestic Heating and Lighting,” 
in the Anatomy Theatre of the College (entrance, 
Gower Street), on Tuesday, May 29th, at 1.15 p.m. 
No fee or ticket is required. This lecture was 
originally arranged for Tuesday, May 8th, but had 
to be postponed on account of the national holiday. 


CopPeER AND Zinc.—The Ministry of Supply 
announces that applications to the Non-Ferrous 
Metals Control for licences to acquire copper and zinc 
for United Kingdom consumption are now considered 
by the Control without restrictions in respect of the 
type of article to be manufactured. Certain 
restrictions on the release of copper and zine will, 
however, continue to be imposed as regards export 
orders. Applicants should note that the statutory 
provisions regarding the acquisition and disposal of 
these metals are still in force and that the present 
procedure of submitting to the Non-Ferrous Metals 
Control, Grand Hotel, Rugby, schedules of orders 
with applications for licences must be followed. 


CONTROL oF PLastics.—The Minister of Supply 
has made the Control of Plastics (No. 3) (Revocation) 
Order, 1945, revoking the Control of Plastics (No. 1) 
Order, 1940, and the Control of Plastics (No. 2) 
Order, 1941. Licences are no longer necessary for 
the acquisition,-disposal, treatment, use, and con- 
sumption of plastics in the form of moulding powder, 
in the production of which formaldehyde, phenol, 
cresol, urea, thiourea, and cellulose acetate are 
involved, or synthetic resins in which formaldehyde, 
cresol, phenol, urea, or thiourea has been used. Use 
of cellulose acetate moulding powders, however, 
must still be restricted and under arrangements, 
with the producers releases for the time being will 
be on substantially the same basis as hitherto. For 
the present there will be no change in the existing 
method of voluntary control of other types of 
plastics or of plasticisers. Copies of the Order may 
be obtained from H.M. Stationery Office, York 
House, Kingsway, W.C.2, price 1d. 

Factories (Guass PROTECTION) OrDER.—The 
Minister of Labour and National Service has made 
an Order revoking the Factories (Glass Protection) 
Order, 1940. The revoked Order, which was made 
under the Defence (General) Regulations and came 
into force on November 25th, 1940, required 
occupiers of factories in which more than 250 
persons are employed to provide and maintain 
safeguards to afford protection for workpeople 
against risk from injury caused by broken glass 
from windows, skylights, &c. The revocation of this 
Order removes an obstacle to progress with the 
removal of permanent black-out from factory roofs, 
&c., where that is combined with glass protective 
measures; but it should be remembered that in 
some cases wire or other netting was erected under 
roof glass to afford protection not only during air 
raids, but also against a possible risk of glass subse- 
quently falling from roof windows damaged by 
blast, and if in any case such a risk still exists the 
netting should not be removed unless the window 
is repaired or other precautions are taken to prevent 


<=! 


Personal and Business 


Mr. E. C. Hotroypg, joint managing director of 
Crompton Parkinson, Ltd., has been @ppointed 
chairman of B.E.A.M.A. 


CravEN BrorHers (MANCHESTER), Ltd., announcg 
that Mr. Stanley Clowes, Mr. W. Lord, and Mr. W. p, 
Moore have been elected to the board of directors, 


ImMperiaAL CHemicaL Inpustries, Ltd., ha 
announced the retirement from the board of directors 
of Mr. B. E. Todhunter, after forty-four years’ servicg 
with the company and its predecessors. 


ALFRED HERBERT, Ltd., announces the retire. 
ment of Mr. R. Jackson after twenty-five years’ 
service as manager of the combustion engineering 
department. Mr. J. H. Mahler has been appointed 
to succeed him. 


DrumMMonD Brotuers, Ltd., of Guildford, and 
Wm. Asquith, Ltd., of Halifax, having acquired 
the whole of the share capital of Drummond (Sales), 
Ltd., of Birmingham, are arranging to change the 
name of the company to Drummond-Asquith 
(Sales), Ltd. 


THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
ReEsEaRcH has announced the retirement of Sir 
Edward B. Bailey, M.C., D.Sc., F.R.S., Director of 
the Geological Survey of Great Britain. Dr. W. F. P. 
McLintock, Deputy Director, is at present in charge 
of the work of the Geological Survey and Museum. 


Tue Farrey AVIATION Company, Ltd., announces 
that Mr. C. H. Chichester Smith, D.S.C., A.F.R. 
Ae.S., and Mr. C. C. Vinson, A.C.A., have been 
appointed joint assistant managing directors of the 
company. It is also announced that Sir Richard 
Fairey, managing director of the company, is shortly 
expected in this country. Until recently he was 
Director-General of the British Air Commission, 
Washington. 








Forthcoming Engagements 





Secretaries of I Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Aaah nme 
’ 











Association for Scientific Photography 
Thursday, May 24th.—Caxton Hall, Westminster, S.W.1. 
“* Photography Applied to Research in the Steel 
Industry,” 8. H. Thorpe. 7 p.m. 
Chartered Surveyors’ Institution 
Monday, May 28th.—12, Great George Street, West- 
minster, S.W.1. Annual general meeting. 5 p.m. 
Institute of British Foundrymen 
Friday and Saturday, June 15th and 16th.—Waldorf 
Hotel, Aldwych, W.C.2. Annual meeting. Friday, 
6.45 p.m.; Saturday, 9.30 a.m. 


Institute of Economic Engineering 
Sunday, May 27th-—MANcHESTER SECTION: 30, 
Beeston Avenue, Timperley, Cheshire. ‘* Engineer- 


ing Economics,” J. D. Cook. No time stated. 


Institute of Welding 

Monday, June 11th.—Leeps anp District BRANCH: 
Great Northern Station Hotel, Leeds. ‘The 
Industrial Application of Automatic Submerged 
Are Welding,” R. R. Sillifant. 7 p.m. 

Institution of Civil Engineers 

25th.—-Great George Street, Westminster, 
‘*Economics of Multi-Storey Buildings,” 
A. 8. Grunspan. 5.30 p.m. 


Institution of Electrical Engineers 

To-day, May 18th.—MEaAsUREMENTS SecTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Magnetic 
Materials,” Sir Lawrence Bragg. 5.30 P saa 
Tuesday, May 22nd.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. ** Non-Ferrous 
Contact Springs,” H. G. Taylor and L, B. Hunt. 
5.30 p.m. 

Thursday, May 24th.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘‘ High-Voltage Steel Tank Mercury 
Arc Rectifier Equipments for Radio Transmitters, ” 
J. C. Read, and “‘ The Application of High-Voltage 
Steel Tank Mercury Are Rectifiers to Broadcast 
Transmitters,” P. A. T. Bevan. 5.30 p.m. 


Institution of Mechanical Engineers 
Friday, June 1st.—Storey’s Gate, Westminster, S.W.1. 
An exhibition of films of engineering interest. 


Friday, May 
8.W.1. 


5.30 p.m. . 
Royal Society of Arts 
Wednesday, May 23rd.—John Adam Street, Adelphi, 
W.C.2. ‘Wire Broadcasting,” Paul Adorjan. 


1.45 p.m. 
Union des Ingenieurs et Techniciens Francais 


Thursday, May 24th.—Inst. of Mechanical Engineers 
Storey’s Gate, Westminster, S.W.1. ‘Synthetic 








of all sections of the automobile industry. The toast 





the risk of the glass falling. 





Rubber,” Dr. N. Magat. 5.30 p.m. 
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A Seven-Day Journal 


Electricity Demand and Plant Capacity 


ALTHOUGH the extent to which the maximum 
electricity demand in the country generally may 
be affected by the conclusion of the European 
war cannot be estimated with certainty, some 
shedding of load may be unavoidable during the 
next two winters, especially in the event of a 
severe cold spell, and the Minister of Fuel and 
Power has asked the Electricity Commissioners 
to seek the co-operation of all electricity under- 
takings in order to minimise inconvenience and 
loss to industrial and domestic consumers. 
Several undertakings which are supplying large 
power consumers have been able to make satis- 
factory arrangements by which, on receipt of a 
telephone message, the industrial load in certain 
factories is reduced by the amount required, 
and supplies to domestic consumers, shops, 
hospitals, and factories engaged on continuous 
process work have nct been affected. The 
Commissioners ask that undertakings which 
have not already done so will consider how far 
such a procedure is feasible. In the case of 
undertakings having no large industrial con- 
sumers, careful consideration should be given 
to the districts which, in emergency, must be 
disconnected, avoiding as far as possible inter- 
ruption of supplies to establishments engaged 
on continuous process work, hospitals, and 
similar institutions, especially without prior 
warning. In order to facilitate the transmission 
of warnings to industrial and other consumers 
in time for them to make the necessary emer- 
gency arrangements, the Central Electricity 
Board will, whenever possible, notify under- 
takings before midnight when there are signs 
that load shedding is likely to be required during 
the following morning. A statement circulated 
by the Electricity Commissioners points out 
that the possibility of load having to be shed 
during the coming winters would be greatly 
reduced, if not eliminated completely, if 
arrangements could be made by industrial 
consumers for a more substantial transfer of 
load from the morning to the afternoon period, 
thereby reducing the amount of the peak load 
which has to be met. The risk of load shedding 
may also be further reduced if undertakings can 
make any arrangements to supplement their 
supply at peak periods by taking any surplus 
power which can be made available from any 
private plant within their area of supply if 
occasion should arise. 


The Kent Coalfield Survey Report 


THE report on the survey of the Kent coal- 
tield has now been published by the Stationery 
Office. This report follows that on the Durham 
coalfield, which was published in March last. 
It is the work of a committee set up in August, 
1944, under the chairmanship of Sir John 
Dalton, the Regional Controller of the Ministry 
of Fuel and Power who is responsible for the 
London and South-Eastern Region. The com- 
mittee comprised threg representatives of the 
mine workers, three siemaabees of thecolliery 
owners, a consulting engineer, and a Town 
Clerk. It was assisted throughout its work by 
members of the Geological and Fuel Research 
Surveys. The terms of reference specifically 
asked what measures, including the sinking of 
new pits, and futher development of the coal- 
field, should be taken to enable the fullest use 
to be made of the Region’s reserves, and what 
provision of housing and other services would be 
required for the welfare of the mining com- 
munity. The report contains a careful and 
exhaustive survey of the estimated reserves in 
the coalfield, which, we may recall, is only 
65 miles from London. It pays tribute to the 
personnel who elected to remain in the Kent 
mines despite their subjection to enemy attacks. 
Among other important matters dealt with in 
the report, the following may be mentioned :— 
The present annual output of the coalfield is 
about 1,480,000 tons, as compared with a pre- 
war figure of 2,266,000 tons. One of the diffi- 
culties of the coalfield is the need for continuous 





pumping. Although 80 per cent. of the coal is 
mechanically conveyed, the proportion cut by 
mechanical means is among the lowest in the 
country. The committee draws attention to 
the difficulties, both geological and. psycho- 
logical, in the way of any major extension of 
mechanisation. It also refers to the statutory 
restrictions imposed by the Coal Mines Act, 
1930, which they consider have hampered 
development work. By reason of enemy 
damage, particularly to houses, the report lays 
stress on the need for new houses and an intensi- 
fication of repair work. It condemns colliery 
villages, where miners are segregated from the 
general community, and recommends new 
housing sites near the coast towns which have 
a population with mixed interests. An inter- 
esting feature is the reference to the large iron 
ore deposits in Kent, which are said to be suit- 
able for smelting in specially designed blast- 
furnaces. It is estimated that over 1,000,000 
tons of iron ore a year could be produced, with 
reserves for over 100 years. Further reports 
in the series, covering the Midland and North 
Midland coalfields, are due to be published very 
shortly. 


Capital Expenditure and Post-War 
Enterprise 


In the course of his chairman’s address at the 
annual meeting of Stewarts and Lloyds, Ltd., 
on May 17th, Sir Allan Macdiarmid said that 
some shareholders might think it unwise to 
launch out on schemes of expenditure when the 
future was so uncertain, and when costs were so 
inflated. Why not wait and see? His answer 
to that would be that if they were not prepared 
to take risks on the basis of their faith in the 
future, and make svre that their plants were 
completely up to dete and capable of meeting 
in terms of technique, process, and efficiency 
those of any other country, they were betraying 
their trust as a basic British industry and playing 
into the hands of those who did not believe that 
private or free enterprise was able or willing to 
secure in the post-war period an efficient 
industry, capable of playing its full part, within 
the national economy, in expanding the export 
trade and contributing to the maintenance of 
full employment. So far as could be seen, the 
future was likely to be a period of almost 
unlimited demand, bath for home consumption 
and for export. Apart from the general leeway 
to be made up on account of the 54 years, when 
no ordinary developments had taken place, 
and the enormous destruction caused by the 
war, there were special demands which they 
would be called upon to fulfil in the oil world 
and in connection with housing. To what extent 
those demands would become effective would 
depend, in a large measure, on factors out- 
side their control—international Government 
arrangements, sufficiency of labour, materials, 
and shipping. In view of what was known of 
the position in America, and in the Dominions 
and the competitive position in which France 
and Belgium might be placed, it would surely 
not be right to hold back because of a fear that 
those problems would not be solved. 


War Service of the “Queen Mary ” 
and the “ Queen Elizabeth ” 


On Saturday, May 5th, the Ministry of War 
Transport, released some information concern- 
ing the war service of the Cunard White Star 
liners “‘ Queen Mary ” and ‘‘ Queen Elizabeth ” 
up to May Ist, 1945. Since the spring of 1940 
these two liners in grey War paint have steamed 
over 950,000 miles, which is equivalent to 
thirty-eight journeys round the world. During 
this period the ships have carried safely no 
fewer than 1,250,000 fighting men of the United 
Nations. On recent transatlantic voyages each 
vessel has carried an average of 15,000 United 
States soldiers on every trip. Britain has made 
no charge to the United States for these shipping 
services, which constitute a considerable item 
of reverse Lend-Lease to our Allies. When the 





war clouds broke over Europe, the “ Quéen 
Mary ” was outward bound from Southampton, 
carrying the record number of 2332 passengers. 
Through the autumn and winter she lay at the 
Cunard White Ster pier, New York, awaiting 
decisions concerning her future. On Mareh 
7th, 1940, her sister ship, the “ Queen Eliza- 
beth,” completed by Jobn Brown and Co., Ltd., 
at Clydebank, joined her in New York harbour. 
On March 17th, the “ Queen Mary ” proceeded 
to Sydney, where she was prepared for trooping 
service. She carried 5000 Australian troops to 
this country and took her part in transporting 
troops to the Middle East. In the spring of 
1941 she was joined by the “‘ Queen Elizabeth,” 
and during the summer of 1941 the two 
“Queens” carried on their trooping service 
without intermission. With the entry of Japan 
into the war, the two ships began their long 
service as transports for American troops. One 
voyage of the “Queen Mary” was known as 
the “long voyage,” for it began at the end of 
December, 1942, and did not end until April, 
1943. In the intervening four months the 
“Queen Mary ” visited West, South, and East 
Africa, Egypt, Arabia, the British East Indies, 
and Australia. With the completion of the long 
voyage, the “‘Queen Mary” ended her first 
period of trooping, which lasted over three years. 
Like the “‘ Queen Elizabeth,” she was based for 
the greater part of the time at the port of Sydney. 
The ships then entered their final period of war 
service, namely, that of a continuous ferry 
service across the Atlantic Ocean. On three 
occasions the ‘Queen Mary ” carried the Prime 
Minister and the Chiefs of Staffs. Normally, 
15,000 troops were carried, which meant 30,000 
meals per day, in which the ship’s kitchen staff 
were assisted by fatigue parties. There were 
regulation boat and other drills, and entertain- 
ments were provided. The war record of these 
two ships is indeed a remarkable one. 


Future of the British Aircraft Industry 


On Tuesday, May 22nd, Mr. F. G. Miles 
opened an exhibition of aeronautical and other 
equipment at the London office of Miles Aircraft, 
Ltd. The exhibits include new British civil. 
aircraft, a four and a twin-engined liner, the 
“ Libellula,’ a machine with the main plane 
and engines at the rear, and two. other light 
aircraft. There are many other interesting 
ideas worked out by the firm, while some others 
cannot, we learned, yet be revealed. In his 
opening speech, Mr. Miles said that in the 
industry there were many signs of a great coming 
to birth of new ideas and new adventures. 
Whether the birth of these ideas was to be 
aborted or aided depended upon whether our 
politicians proved to be statesmen or net. 
If there were to be controls and centralised 
planning, then the time for individual decision 
and full individual responsibility would have 
passed, and the speed and power with which 
we should compete with other nations must 
depend upon the speed and efficiency of the 
government machine. There had been much 
talk about research, but so far little action to 
encourage it. The best and most valuable 
research, he held, was that carried out by free 
men in a free country, a country which was 
generous to success and not too harsh to failure, 
remembering that the greatest successes— 
aviation among them—were called failures in 
their early days. It was important that we 
should be helped to build things and not 
hindered, and it was vital that we made them 
in time to capture our fair share of the world’s 
markets. The aircraft industry of this country 
was terribly handicapped by the lack of 
draughtsmen and technicians. In America, the 
aircraft firms had three or four times as many 
skilled workers as we had, and large sales 
forces were already working. The British air- 
craft industry had done much before and during 
the war. Mr. Miles said that he knew that the 
industry could lead the warld in peacetime, if 
it was given a fair chance. 





404 


THE ENGINEER 





May 25, 1945 











By E. 


CLASS of machine used extensively on 

the construction and maintenance ofroads, 
airports, runways, and similar work is the 
“road grader’”’ or simply “grader.” Inci- 
dentally, the term “ grade ”’ in this connec- 
tion has nothing to do with “ gradient.” It 
is an American term synonomous with 
** formation ”’ or “‘ formation level.’’ Thus the 
‘‘ grade” is the finished surface ready for 
the paving; the “grader” is the machine 
used in forming the “‘ grade,”’ and “ grading ”’ 
is the work of building the earthwork up to 
the prescribed level of the “grade.” In 
another connection, the term “grade”’ is 
synonymous with “ gradient,” but that is 
another story. Two examples of the road 
grader, for self-propelled and tractor haulage, 
are shown in Figs. 7 and 8. 


In the typical machine, a long rigid frame | 


or backbone is mounted on four or six wheels 
or on two wheels in front and two crawlers 
under the engine at the rear. Beneath the 
frame is hung a circular beam carrying a 
steel blade or mould board, 6ft. to 12ft. long, 
which can be set at any desired angle in a 
horizontal plane, and also in a vertical plane, 
as for trimming the slopes of ditches or 
cuttings. The blade can excavate to a depth 
of about 12in., and can be shifted laterally 
so as to clear a path, 6ft. to 10ft. wide, on 
either side of the machine. These adjust- 
ments are effected on the smaller graders 
through levers or hand wheels operated by a 
man riding on the machine. On large 
tractor-hauled or self-propelling machines, 
the adjustments are made from the cab by 
hydraulic controls or by light steel cables on a 
power winch in the cab. For loosening hard 
material or scarifying old paving, the grader 
blade is supplemented by teeth or discs 
mounted directly ahead of the blade and 
swung up out of the way when not required. 

The smaller machines are mounted on iron- 
tyred or rubber-tyred wheels, and are 
operated by teams of horses or by light 
tractors. The larger machines are either self- 
propelled or are hauled by powerful tractors. 
Of the two Adams road graders illustrated, 
Fig. 6 is a light horse-drawn machine for 
maintenance work and snow removal, while 
Fig. 7 shows a machine operated by a 75 H.P. 
engine, which drives four wheels instead of 
crawlers. 

Notable among numerous variants of the 
road-grading machine is the “elevating 
grader,”’ which has an inclined belt conveyor 
on a frame projecting at one side. The 
excavated material is guided by the grade 


American Road-Making Machinery 


EK. R. TRATMAN 
No. Ii—(Continued from page 386, May 18th) 





blade to the foot of the conveyor, and from 
its head the material falls into a motor dump 
truck or lorry, keeping pace with the machine. 
For heavy and continuous work, as in pre- 





The “ fine-grader’’ or road planer is 
machine of an entirely different type. Its 
purpose is to level and smooth the surface 
of the grade or formation, and dress it to an 
exact contour in advance of the concrete 
paving, in order to avoid waste of concrete 
placed on a rough surface. It consists of a 
steel frame, which spans the road, and js 
carried by wheels or rollers riding on the 
steel side forms. In the Buckeye machine a 
row of toothed blades with reciprocating 

















FiG. 8-SELF-PROPELLED ROAD GRADER 


paring the grade or formation of a new road, 
there may be a fleet of lorries in line, moving 
up as each loaded lorry is driven away to the 
place of deposit. In a 
modified arrangement, 
the conveyor is parallel 
with the grader, and 
projects behind it to 
fill lorries which move 
at right angles to the 
line of its travel. 
Besides the scarifier 
and conveyor attach- 
ments, the grader may 
be fitted temporarily 
with a snow plough, 
snow or road sweeper, 
roller, bulldozer blade, 
&c., so that a machine 
employed by a local 
authority may serve a 
variety of purposes. 
Furthermore, for new 
bituminous paving, the 
grader may dress the 
surface of the for- 
mation and form into 
windrows the raw 
material to be picked 
up and treated by ‘the travelling paving 
machine. And, later, it may spread the 
windrow of treated material to the desired 








thickness, ready for the finishing roller. 

















FiG. 7—-ROAD GRADER FOR LIGHT WORK 











strokes trims the surface, and is followed by a 
similar row of smoothing blades, which finish 
to the specified cross section. Excess soil 











FiG. 9-EXCAVATOR FOR WIDENING ROAD FORMATION 


removed is carried by belts or flight scraper 
conveyors discharging at each end beyond 
the sides of the paving. These machines may 
be self-propelled or hauled by a tractor or 
power roller. The Heltzel machine is similar, 
and may be supplemented by a testing 
machine in which the frame carries a row of 
vertical scratch pegs, which can be set to 
any specific contour. Such machines are 
particularly useful when the concrete slab 
is to be of varying thickness, perhaps 7in. 
in the middle portion while the sides increase 
to 9in. at the edges. 


Widening of existing roads is often a 
necessary part of improvement work, either 
continuously for additional lanes of traffic 
or only on curves. For widening the forma- 
tion or grade, there is the Buckeye self-pro- 
pelled power machine, Fig. 9, carrying a drum 
fitted with excavating blades. This drum, 
about 4ft. wide, is mounted in a hinged frame 
which can be swung out to either side and 
adjusted to cut to a depth of 12in. to 24in., 
while the machine travels along the side 
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of the existing pavement. The excavated | ground. As the machine moves forward, the 


material is fed to an inclined conveyor dis-| excavated earth flows into the scoop, and 


charging into a moiuor truck or lorry. 


In| when this is full it is raised clear and locked 


operation, the speed of travel may be 5ft.|in position for transportation. For dumping, 








FiG. 10-LARGE POWER-OPERATED SCRAPER 


to 25ft. per minute, and a machine widening 
airport runways has made the latter speed 
while excavating and removing about 8 cubic 
yards per minute. The surface thus formed 
may be compacted by a somewhat similar 
machine carrying a roller, adjustable to 
operate on either side or to be swung to the 
rear for transportation. 

An earth-handling machine which exca- 
vates the material, carries it away and 
deposits it in a heap or spreads it in a layer 
is the modern “ scraper,”’ which may be self- 
propelled or tractor-hauled. Like the bull- 
dozer, it has made a name for itself in the 
engineering work of the United States Army 
in active service. A typical scraper of the 
larger class, shown in Figs. 10 to 12, is the 
* Tournapull,”’ of the Le Tourneau Company. 
The front view (Fig. 10) shows the self-pro- 
pelling machine, having the curious arrange- 
ment of the frame cantilevered forward to 
carry the engine ahead of the driving wheels. 
A bulldozer is following behind to leave a 
smooth surface. The rear view (Fig. 12) 
shows the tractor-hauled machine, on six 
wheels. In Fig. 11 two machines are in 
dumping position. 

The scraper is essentially a huge steel box 
—termed the bowl or scoop—which is slung 
from a long frame mounted on wheels. The 
bottom of the scoop has a cutting edge 
across the front or mouth, and for excava- 
tion or loading, the scoop is lowered and 
tilted to bring this edge in contact with the 





the scoop is tilted or inverted, and its position 
may be controlled so as to spread or level 
the material in a layer of regulated thickness. 





10 to 25 cubic yards, but in some material 
the load will heap up to 12 or 30 cubic yards. 
The operations of lowering, raising, latching, 
and dumping are controlled from the cab by 
hydraulic mechanism or by light steel cords 
on a power-operated drum or winch. Haul- 
ing speeds, from loading to dumping points, 
may be from 5 to 20 miles an hour, depending 
largely upon the gradients and the condition 
of the road or ground traversed. Tractors or 
engines of 30 to 100 H.P. are used. In a 
patented double scoop the two sections tele- 
scope when empty; when the forward 
section is loaded, it rolls clear to permit the 
filling of the other section. The machine may 
be carried on two to six wheels, and many of 
the larger scrapers have two pairs of twin 
wheels at the rear, each pair on a short axle. 

Of two-wheel scrapers, the smaller ones, 
as in Fig. 13, of 2 to 6 yards capacity, have 
an ordinary draw-bar for tractor attachment. 
The larger sizes may have the front end of 
the frame supported on, a swivel connection 
on the rear of the tractor, permitting the 
latter to swing at right angles to the scraper. 
The “ Tournapull,’’ mentioned above, is a 
self-propelled unit mounted on a pair of 
carrying wheels at the rear end and a pair of 
driving wheels at the front, the frame being 
cantilevered ahead of the cab antl axle to 
carry the engine. On heavy work, with 








FiG. 12—-LARGE TRACTOR-HAULED SCRAPER 


Some machines dump forward or at the rear. ; several scrapers working as a fleet, the load- 
A moving plate sweeps out material sticking | ing of the first may be expedited by the second 


to the bottom or sides of the scoop. 


one pushing, a rear bumper being provided 


The struck capacity of the scoop is from! for this purpose. Or a snatch cable from a 




















FIG. 11—-SCRAPERS IN DUMP POSITION 








May 25, 1945 


—— 
— 


ports from Alaska to the islands of the South | and then filled and levelled the ground for a 
Pacific. In fact, it has been called the|road or air base. In the Normandy invasion 
“ heavy artillery ” of the Corps of Engineers, |they easily broke through and levelled the 
U.S. Army. It has served extensively also|thick farm hedges which the Germans used 
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tractor may be hooked to the front of the 
scraper to help pull it out of the excavation. 
The lead or length of haul ranges generally 


up to 14 miles, but is sometimes as much as 
3 miles. 

These large modern scrapers are developed 
from the slip or drag scraper of earlier days. 
This consisted of a shallow pan of 3 to 5 cubic 
feet capacity—heaped—having the front end 
open and fitted with a bail pivoted to the 





sides of the pan for rope attachment to the 
harness of a horse or mule. In loading, the 


under the Civil Engineer Corps of the U.S.lin protecting their retreat. 


Navy, or the “Sea- 
bees.” In opening 


In this latter 





trails through forest 
and jungle, it cuts 
through dense brush, 
overturns trees, and 
after clearing a path it 




















FiG. 13-SCRAPER FOR TRACTOR 


cutting edge engaged the ground, and when 
the pan was filled it was hauled to the dump- 
ing point. There, the driver raised the rear 
end slightly by handles, causing the cutting 
edge to catch in the ground, whereupon the 
pan turned upside down. A modification 
was the Fresno scraper, in which the pan 
was @ semi-cylinder, 3ft. to 5ft. long on the 
cutting edge, the pan making a half-turn 
backward to discharge its load. The modern 
Adams scraper of this latter type for tractor 
haul has a capacity of 15 to 50 cubic feet. 

The drag scraper was soon followed by the 
wheeled scraper, having a pan 36in. to 42in. 
square, and 12in. to l6in. deep, slung by 
levers from a cranked axle. The pan was 
lowered to cut its load, raised and latched for 
hauling, and dumped by a handle causing the 
pan to tilt. 

A machine in extensive use on roads and 
other construction work is the “‘ loader,”’ for 
handling excavated material or materials for 
paving. Its use in connection with the 
“road grader’ has been mentioned above. 
It consists essentially of an inclined frame 
mounted on wheels or crawlers and carrying 
a conveyor belt or endless chain of flights or 
buckets. Gathering screws or other devices 
feed the material on to the foot of the con- 
veyor, while at the head the material may 
be discharged directly to a motor lorry or a 
stock pile. Another form of loader, built as 
a@ unit or as an attachment to a tractor, as 
in Fig. 14, has a single bucket carried by 
pivoted arms or riding on vertical guides. 
With the bucket lowered, the machine is 
driven forward to fill it, and the bucket is 
then raised to the desired height and dumped 
by tilting. Various forms of loaders are 
used in clearing up material after construc- 
tion works and in loading snow on city streets. 

A remarkable and now well-known machine 
of many uses is the “ bulldozer,” which essen- 
tially is a tractor fitted with a long steel blade 
or mould board across the front and attached 
to long steel arms pivoted on the ends of the 
rear axle. The blade is adjustable from the 
cab as to height and angular position by 
means of cable or hydraulic mechanism. This 
machine serves a variety of purposes on road 
and other construction. In recent years it 
has been prominent in military engineering 
works, as in the building of roads and air- 


HAULAGE 


cuts and fills and levels a track or road for 
the advance of troops, artillery, tanks, and 
supplies. In fact, armoured tanks fitted 
as bulldozers have cleared their way at the 
front lines. 

On the Lido Road, in Burma, and on the 
Pacific islands, the bulldozers have cleared 
the way through forests and thick jungle, 





Fic. 14—BUCKET LOADER 


work the bulldozers were armoured tanks, 
equipped with the typical adjustable 
blade. For ordinary work, special attach- 
ments include a_ crane, winch with 
cable, stump puller, and rake for piling 
the tangled mass of brush and trees for 
burning. 
(To be continued) 








The British Machine Tool Industry 


By L. A. FERNEY 
No. I 


ACHINE tools are  power- driven 

appliances for the precise shaping of 
metal parts from rough castings or forgings 
or from rolled sections (e.g., bars) by removing 
the excess metal by cutting it away. This 
classical definition, therefore, excludes wood- 
working machinery, forging and casting 
machines, and presses. 

In engineering, articles can be produced 
either by machining, by fabrication, or by 
assembly. Fabrication covers methods of 
producing articles by altering the shape of 
metals and fastening parts together, ¢.g., 
pressing, forging, extruding, rolling, riveting, 
welding, soldering, &c. Assembling means 
fastening together standard parts by hand 
fitting, screwing them together, fitting shafts 
into holes, &c. There is hardly any finished 
engineering article to-day which is produced 
in its entirety by only one of these three 
methods ; at least two and usually all three 
are used for articles at all complicated. 

However, the key to the problem of pro- 
ducing an engineering article (i.c., a machine) 
is the machining, even though its relative 
importance has declined somewhat in favour 
of fabrication in the last fifty years. By this 
we mean that a machine, which in 1890 might 
have been produced by 70 per cent. of man- 
hours devoted to machining and 30 per cent. 
to fitting, may to-day be produced as to 
50 per cent. by machining, 40 per cent. by 
fabrication, and 10 per cent. by fitting 





(assembly). 





Notwithstanding the considerable progressin 
technique during the last fifty years, machin- 
ing is the more laborious, more expensive, but 
also the more accurate method of production. 
In the latter respect pressing approaches the 
accuracy of machining. For this reason, as 
well as owing to their high productive capa- 
city, presses will be covered in_ this 
memorandum. 

Machine tools are the converters of metals 
into finished articles: machines, armaments 
munitions, vehicles, engines, &c. The 
machine tool industry is the only one using 
and consuming its own products. The 
industry, judged by the capital invested in it, 
value of its output, or numbers employed, 
occupies but a modest place in the economy 
of any country. It is significant that only 
five countries in the world possess what might 
be properly called machine tool industries, 
i.e., the U.S.A., Germany, Great Britain, 
U.S.8.R., and Switzerland. (Though Czecho- 
slovakia, Sweden, and Belgium each had a con- 
siderable number of machine tool building 
factories.) But even in these five machine 
tool building countries the proportion of the 
industrial effort devoted to their building, the 
capital invested in the industry, and the 
number employed is relatively very small. 
Thus, in 1930 the United Kingdom machine 
tool output was valued at approximately 
0-2 per cent. of the total industrial output, 
the capital invested was about £7,500,000 and 
the number of workers employed was 0-3 per 
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cent. of the industrial population. The value 
of the output was rather less than that of the 
lace industry or of the aerated water industry. 

Yet the trade is of supreme importance to 
any country. It is the true home of precision 
and skill for the whole engineering trades ; 
it is a school where good craftsmen are bred ; 
it is that trade which beats ploughshares into 
swords and vice versa. A powerful and well- 
organised machine tool trade enables a 
country quickly to switch from one type of 
engineering product to another by its own 
resources. It acts as a kind of leaven for the 
engineering trades of a nation. No country 
can wage @ total war without it, nor can 
an industrial state hope for a prosperous 
peace in the absence of its own machine 
tool trade, as not even unrestricted imports 
will fully satisfy the technological demands of 
a prosperity policy. 

The spectacular wartime rise of production 
of American armament supplies is based in the 
first instance on the enormous and splendid 
American machine tool industry, the output 
of which grew from 200 million dollars in 
1936 to 1400 million dollars in 1942. 

The expansion of the output of the German 
machine tool industry began in 1933 and 
reflected both the rearmament policy of 
Hitler, as well as a number of taxation 
reforms introduced by him in order to 
encourage the modernisation of German 
industry and the growth of the machine tool 
trade. Whilst the German machine tool 
industry was physically only half the size 
of the American one, it exported, in 1937, 
nearly 20 per cent. more. 


HISTORY OF THE MACHINE ToOoL TRADE 


England and America between them have] } 


produced the modern machine tool. The 
boring machine, the lathe, and the shaping 
machine, known as the primary machine tools, 
were all born in England. So were the other 
general tools, the planer, the steam hammer, 
and standard taps and dies. Wilkinson 
invented the boring machine in 1774, thus 
enabling Boulton and Watt to improve their 
steam ines. Maudslay, the greatest of 
early tool builders, developed the screw- 
cutting lathe (1797), the slotter, and the 
planer. The latter was fully developed 
between 1817 and 1820 by Roberts and 
Clement. Nasmyth invented the steam 
hammer in 1837. Somewhat later in the 
century Whitworth completed the work on 
primary and general machine tool develop- 
ment, and standardised screw threads. 

. Americans began making machine tools at 
the break of the nineteenth century, their con- 
tribution being mainly in the field of special 
machines and in methods of manufacture. 
Thus Whitney first introduced the principles 
of interchangeable manufacture in 1808 and 
built the first commercial milling machine in 
1818. Both Whitney and North, his con- 
temporary, were arms manufacturers, and 
the great impetus for building machine tools 
in the U.S.A. came from war requirements. 
The principle of interchangeability was the 
first step towards mass production and also 
towards scientific management. In all three, 
America has been a leader; and as far as 
machine tools are concerned, it can be said 
that here, too, she has been in the lead 
since the end of the last century, owing to the 
work of such pioneers as Norton, Pratt, and 
Whitney. 

We must make it clear at this stage that 
the development of a new type of machine 
tool is a major human opus, equivalent to, 
say, the writing of a great opera. There is 
this difference, however, between an opera 
and a machine tool—an opera once written 
does not have to be brought up to date 
periodically ; a machine tool must, otherwise 


it will be displaced by more modern types. 
Many machine tools, some automatic lathes, 
for instance, may take a quarter of a century 
to reach a stage of comparative perfection, 
yet almost every further year sees fresh 
improvements in their design or methods of 
manufacture. 

The German machine tool industry was 
born rather later—some time after the 
Franco-Prussian War, although the Germans 
had been skilled craftsmen and metallur- 
gists for many centuries before that. It was 
their victory, however, coupled with the large 
contribution exacted from the French, in 1871, 
and the British discovery of a new process 
of making steel from a poor Lorraine ore, 
which laid the foundations of German 
industry; this had to be equipped with 
thousands of new tools which the Germans 
began to build themselves. By the end of the 
century the Germans had a considerable 
machine tool industry. By 1910 it had 
surpassed the British in size and had pro- 
duced many splendid types of machine. The 
1914-18 War necessitated the equipment of 
what was probably the greatest engineering 
industry the world had ever seen up to 
that time, and this had been carried 
out by the German machine tool trade 


lines. Switzerland is the acknowledged home 
of the watch trade, requiring accuracy of 
manufacture surpassing even that of normal 
machine tools. With the call for good, mass- 
produced watches, there also came the call 
for machines precise enough to make ex- 
tremely accurate watch parts cheaply by 
machinery. The Swiss applied themselves 
to this task with that scientific care on which 
was based their watch. Within several 
decades they created a range of really high- 
precision automatics. They also went further 
and developed some super-precision machines 
for the building of high-precision automatics. 
Here we must mention the jig boring machine, 
of which the best-known example is that built 
by the Société Genevoise pour les Instruments 
de Physique. Firms such as this were able 
to produce not only very accurate machine 
tools, but also high-precision instruments. 
These, in their turn, gave birth to the mass 
production of electric meters and other instru- 
ments, ¢.g., speedometers, which are required 
in vast numbers nowadays, and which 
require accurate machine tools of the 
same type as those of the watch-making 
industry. It may be said that in certain 
lines of these high-precision automatics, 
the Swiss have enjoyed a monopoly for 





which has been maintained 














almost single-handed. The war was thus'many years, 
TasBLe I. 
From 
1937 to A. B. Cc. D. E, 
US.A Germany U.K Switzerland.| Other Total. 
countries 
£ £ £ £ £ £ 

United Kingdom 3,500,000 1,620,000 —_— 320,000 770,000 6,210,000 
4 1,100,000 3,000,000 212,000 120,000 1,000,000 5,500,000 
MGS. se cee ode. vee 800,000 570,000 146,000 187,000 450,000 2,150,000 
Netherlands and D.E.I. ... 400,000 1,500,000 53,000 -- 47,000 2,000,000 
BE, © -aehss sO dan hate 300,000 1,400,000 56,000 193,000 50,000 2,000,000 
Sweden... 200,000 500,000 100,000 = 100,000 900,000 
A 140,000 460,000 30,000 — ,000 660,000 
Czechoslovakia ... ... ».. 130,000 500,000 a 77,000 43,000 750,000 
India... eas 16,000 -— 200,000 — 84,000 300,000 
Australia ... 100,000 — 345,000 “= 55,000 500,000 
| South Afric 85,000 -- 228,000 —- 37,000 350,000 
Canada... ... 850,000 —- 50,000 —_ 100,000 1,000,000 
Japan ... 1,400,000 785,000 310,000 — 105,000 3,200,000 
24,500,000 
Rest of world 1,000,000 1,665,000 405,000 103,000 342,000 3,500,000 
Grand total ... -| 10,000,000 12,000,000 2,135,000 1,000,000 3,000,000 28,000,000 























a good lesson. The defeat did not affect 
that industry adversely, as very soon 
Germany started on a vast programme of 
rationalisation of industry, mainly on 
borrowed money. This was carried out 
between 1923 and 1928, and gave further 
vast opportunities to the German machine 
tool trade. Also from 1923 right up to 1939, 
the German trade was very busy with orders 
for the re-equipment of Soviet Russian 
industry. On the average, it supplied half 
the Russian imports. The value of this 
business exceeded £3,000,000 in some years. 
To Germany the value of the Russian busi- 
ness was two-fold—it provided a useful and 
quite lucrative “‘ base load,” and since the 
Soviet authorities were very discriminating 
buyers, the German machine tool trade was 
forced to standardise alignment charts (Pr. 
G. Schlesinger), improve quality, and also 
to reorganise in order to ensure the prompt 
deliveries required for vast quantities of 
machines. The latest fillip was given to it 
by Hitler in the period of 1933 to 1938, 
when once more the German industry was 
equipping for war. 

We have seen how closely the machine 
tool trade has been allied to wars in the 
principal machine tool building countries. It 
seems to live by wars, wars seem to live by it. 

The development of the Swiss machine 
tool trade which is much smaller than those 





already discussed, proceeded on different 


by the excellence and low prices of the pro- 
ducts. In other words, no other country 
could produce this class of machines as 
economically as the Swiss. 

Whilst the basis of the Swiss machine tool 
trade is entirely pacific, it had an important 
influence on the Swiss war potential; the 
Swiss Army is probably the only small- 
state army which is almost entirely inde- 
pendent of tho war potential of larger states. 
On the contrary, several Great Powers have 
drawn war supplies, such as Oerlikon guns, 
submarine equipment, &c., from Switzerland. 

We thus see the close interdependence of 
war and machine tools. 


SratisTicaL DaTa 


In 1936 the British machine tool trade had 
a capital of approximately £7,500,000 invested 
in it and the value of its annual output was 
approximately the same amount in an 
average pre-war year. This annual output 
is about 0-2 per cent. of the value of the 
output of all British industries, 14 per cent. 
of the engineering industry, and 5 per cent. 
of the mechanical engineering trade. By 
1939 the output rose to £19,000,000 and by 
1942 to £47,000,000. It employed some 
20,000 people in normal pre-war years, 1.e., 
0-3 per cent. of the industrial workers, 2 per 
cent. of the engineering workers, and 4 per 
cent. of the mechanical engineering workers. 





The monetary value of the average weekly 
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output per person employed was not high : 
about £7, which is 10 per cent less than that 
for the engineering trade taken as a whole. 
The trade is very susceptible to trade cycles, 
and total output, cost per ton, and employ- 
ment were all highly cyclical. 

The American machine tool industry 
employed about three times as many people 
and it had a very much higher average weekly 
output per person per week. 

The output of the German trade was 
approximately twice, and that of the Swiss 
trade about half, that of the British. 

Table I shows world exports and imports 
of machine tools for the year 1937. That 
year cannot be regarded as a normal one, 
as this country, France, and most other 
European Powers were in the midst of a 
rearmament period, which tended enormously 
to swell’ machine tool production and 
imports. The figure for Japan is worth 
examining and should have given a clue to a 
gigantic preparation for war, particularly 
since Japan had been importing on the same 
scale for two or three years previously. 

The United Kingdom is shown to be a very 
‘ large importer in that year, but in normal 
years its imports are about equal to its 
exports. It is significant, however, that for 
the last two decades the value per ton of 
machines exported from the United Kingdom 
was rather lower than that for the machines 
imported. In other words, this country was 
exporting cheap machines and importing 
expensive ones. Ina way this is a reflection 
on the quality of British machine tools, 
which is confirmed in the next section— 
dealing with the technical position. 

Before we come to it there is one more 
point which can be conveniently covered— 
the regional distribution of the British trade. 
One-third of it is concentrated in the Bir- 
mingham-Coventry area, one-quarter in the 
Manchester, and one-fifth in North-East 
Yorkshire (Halifax-Keighley). Of the re- 
maining 22 per cent., half is to be found in 
Scotland and half in the London area. 


THE TECHNICAL POSITION OF THE TRADE IN 
THE UNITED KINGDOM tP TO 1938 


In the historical outline it was explained 
that this country was the birthplace of all the 
primary machine tools; the statistical 
section showed that the British trade was 
tending towards the production of cheaper 
tools and that the British engineering 
industry was forced to import the better 
classes of machine tools so necessary for 
efficient and accurate production. 

As compared with other machine tool 
producing countries, the United Kingdom 
had before the war very few large producers 
of tools. In the nature of things the larger 
producer of machine tools will not only 
manufacture more economically, but will 
also possess the necessary equipment and 
personnel for the development and _ pro- 
duction of high-class tools. It must be 
remembered that the development of an 
entirely new type of machine, such as a 
multi-spindle automatic, may take several 
years and cost £50,000 in the design stage 
and a further £100,000 for jigs and tools to 
ensure its economic production in quantity. 

The bulk of the British machine tool firms 
are private, old-established concerns, in which 
the management is not appointed, but 
inherited, and “rugged individualism ”’ pre- 
vails. In many cases the first generation of 
owners became successful owing to one or 
two clever inventions which made that firm. 

The Yorkshire trade, in particular, had 
such a character; the average works 
employed about 200 hands and had a working 
capital of £20,000 to £50,000. Such firms 
could not invest their total working capital in 


the development of one new type of machine 
and had not sufficient resource to manufac- 
ture old-established designs efficiently. 
Neither were they psychologically ready to 
accept new ideas.* — . 

There were, of course, makers of first-class 
machine tools in this country. These firms 
produced machines as good as any in the 
world within their own range. They em- 
ployed modern methods, developed new 
types, and, in general, contributed to the 
pool of knowledge on machine tools and 





machineability. ‘The bulk of the firms, how. 
ever, relied on the skill of their workers ang 
the tradition built up in their works to tury 
out machines which were saleable, and not a 
few of them were living on reputations estab. 
lished many years ago, and which were not 
always justified by their present-day quality, 
For these firms it can be said that they lived 
by the elbow-grease of their workmen with. 
out attempting to bring their manufacturing 
methods up to modern standards. 





(To be continued) 








E were recently invited by the Enfield 

Cable Works, Ltd., of Brimsdown, Middle- 
sex, to travel to Osbaldwick, in Yorkshire, and 
see an installation of 132-kV compression cables 
arranged in collaboration with the Central 
Electricity Board, and designed to test them 
under service conditions. In essence the com- 
pression cable is an impregnated paper cable, 
with two lead sheaths, the inner sheath being 
equivalent to the usual sheath over the insula- 
tion. Nitrogen gas at a pressure of 200 Ib. per 
square inch, is introduced into the space 
betweea the inner and buter sheaths, and exerts 
a constant pressure on the inner sheath. The 
dielectric is compressed and its expansion and 
contraction during temperature fluctuations, 
caused by varying load on the cable, accom- 
modated. The development of voids is thus 
prevented. The breakdown strength of impreg- 
nated paper free of gas or voids is over 400 kV 
per centimetre. As an actual stress of 110 kV 
per centimetre is used in the construction of the 
cable, a factor of safety of 4 is attained. The 
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FIG. 1—SECTION THROUGH CABLE 


inner lead sheath acts essentially as an im- 
permeable diaphragm, and its thickness, 0-08in., 
is made less than that of an ordinary paper 
cable. The better to permit it to flex without 
distorting it is given an oval cross section—see 
Fig. 1. But the outer sheath is circular in 
section, and is reinforced to contain the pres- 
sure. 
follows :— 

The conductor consists of 61/0-093in. (0-40 
square inches) plain copper strand, and has an 
oval section. It is surrounded by layers of 
impregnated paper tape built up to a radial 
thickness of 0-46in. Metallised paper forms a 
screen around the insulation. Next comes the 
diaphragm, an oval-section lead sheath, 0-08in. 
thick, with a light reinforcement of two h.d. 
copper tapes lapped over two oiled papers 
covered with an oiled cotton tape. A circular- 
section lead sheath surrounds the gas space 
outside the diaphragm. Reinforcement is pro- 
vided by two brass tapes lapped over two oiled 
papers to a radial thickness of 0-04in., followed 
by @ compounded tape. Narrow brass tapes are 
added as longitudinal reinforcement. Finally, 
as the outer protection, there is a “‘ sandwich,” 
consisting of two layers of non-fibrous insulating 
material (impervious to water, dilute acids, and 
alkalis), reinforced with compounded cotton 








* A remarkable exception was the development of the 








high-speed lathe in Yorkshire.—Ep. Tue E. 


Details cf the actual construction are as 








Test Installation of 132-kV 


Compression Cable 


tapes, the whole served with impregnated 
hessian tapes. The overall diameter is about 
3in., and the cable has a current rating of 394 
amperes, equivalent to 90 MVA, three-phase. 
The installation at Osbaldwick was planned 
in order to obtain experience with 132-kV 
cable under operating conditions. A_ thiree- 
phase circuit, consisting of three single-core 
cables laid direct in inverted pyramid forma- 
tion, is connected in series with a 132-kV over- 
head line, which has @ maximum rating of 
90 MVA, and normally carries a heavy and 
rapidly fluctuating load. The bridge connec. 


} 





Fig. 2—COMPENSATOR FOR SEALING BELLS 


tions across the insulators at a pylon have been 
removed—see Figs. 3 and 4—and connections are 
brought down to three 132-kV, three-phase, 
B.T.H. rotating post isolators, so arranged that 
a loop of cable can be placed in circuit, or, if 
desired, short circuited and isolated. The route 
length of the cable loop is 500 yards, including 
one joint bay containing three single-core 
joints. It is anticipated that the cables, 
amounting in all to 1500 yards, will be under 
test for a pericd of five years. 

The rectangular site enclosing the isolators 
also contains two reinforced concrete sealing 
bell supports, each mounting three sealing 
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bells for connection to the cable ends. These 
sealing bells were supplied by Taylor, Tunnicliff 


and Co., Ltd., and make use of that firm’s semi- 
conducting glaze, which gives an approximately 
uniform voltage gradient across the insulator 
sheds and is claimed to have particular advan- 
tages for use ia dirty atmospheres. The oil 
in these bells is maintained under a pressure 





one end of the cable only. Alarms against 
failure of pressure are provided, and warning 
is also given of the approaching exhaustion of 
a gas bottle. It is interesting to note 
that a failure of pressure, does not im- 


mediately put the cable out of action. It 
can, it is claimed, be left in service for some 
twenty-four hours without suffering damage, 





There follows a rigid copper tube plumbed to 
the pressure-retaining sheath to continue the 
gas channel. Finally, an outer protection in the 
form of a rubber sandwich is applied. 

Before the cables at Osbaldwick were put 
into service gas pressure and electrical tests 
were applied. All appropriate fittings were 
subjected to a gas pressure of 300 lb. per square 














of 200 lb. per square inch, in order to balance 
the pressure of the gas-filling of the cable. The 
special compensator illustrated in Fig. 2 pro- 
vides for expansion of the oil under variations 
of temperature. Essentially, it consists of a 
metallic bellows filled with oil and surrounded 
externally by the pressure nitrogen in ccm- 











FIGS. 3 AND 4—ISOLATORS AND CONNECTIONS 


although its power factor will be adversely 
affected. Tests have shown that upon reappli- 
cation of pressure the power factor will rapidly 
be returned to normal, the Voids that occurred 
through operation without pressure being 
rapidly eliminated. 

A section through a joint of the cable is 
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FiG. 5—SECTIONS THROUGH CABLE JOINT 


munication with the inter-sheath space of the 
cable. Alarms ere fitted in case of any failure. 

Nitrogen for the cables is supplied from high- 
pressure gas bottles arranged in a suitable 
casing at the site. Pressure is maintained 
constant by a control valve and there is a relief 
valve to prevent any building up of excess 
pressure within the cable. Gas is introduced at 





shown in Fig. 5. The conductors are joined 
together by means of a flush ferrule. After the 
cable insulation has been coned down in the 
usual way, the joint insulation is built up with 
impregnated tapes to an overall diameter of 
3in., and screened with metallised paper. A 
fluted copper sleeve plumbed on .to the dia- 
phragm sheath is filled with cable compound. 








inch for twenty-four hours, and the complete 
installation was subjected to a pressure of 
285 lb. per square inch for twenty-four hours. 
The stabilised insulators tested with a 1000-volt 
Megger showed an average resistance of the 
conductive glaze of 160 megohms at 15 deg. 
Cent. A D.C. voltage of 264 kV—double the 
line voltage—was applied separately to each 
cable between the conductor and the earthed 
screen for 15 min. The average leakage current 
for each cable and the two stabilised insulators 
was found to be 5 milliamperes at 15 deg. Cent. 

A 22-yard length of 132-kV single-core cable, 
including a straight joint, was tested at the 
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FIG. 6—IONISATION CURVE 


laboratories of Taylor, Tunnicliff and Co., Ltd., 
in conjunction with two sealing ends, one with 
conductive glaze and the other with standard 
glaze, and successfully withstood the following 
tests :— 


Tests aT POWER FREQUENCY 
(50 CycLES PER SECOND) 

(1) Cable Voltage Type Test.—A voltage of 
264 kV—2xline volts—was applied between 
the conductor and the earthed screen for 
15 min. 
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(2) Flashover Type Tests.—(a) Dry flashover 
tests with horns: The voltage was raised until 
flashover occurred across the horns, and the 


values, when corrected, were as follows :— 


350 kV, 340 kV, 335 kV. 
(6b). Wet flashover test with horns: The 
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FIG. 7—POWER FACTOR CURVE 


stabilised insulator and its horn gap were 
sprayed with water—resistivity 10,000 ohms 
per cubic centimetre—at approximately 0-12in. 
per minute, and the following flashover voltages 
were recorded :—319 kV, 335 kV, 290 kV. 


(c) Dry flashover test without horns: Flash- 
over of the insulator with normal glaze occurred 
at 340 kV (corrected), preceded by violent 
discharge from the base. There were no signs 
of discharge whatsoever on the insulator with 
the conductive glaze. 

(d) Corona discharge test : The voltage was 
raised to 160 kV, giving pronounced visible 
corona which ceased when the voltage was 
reduced to 106 kV (0-8 X line voltage). 


Imputse Tests TAKEN TO THE LIMIT OF THE 
Test PLANT 


The impulse generator was arranged to give 
a wave form of 1/50, although the cable capacit- 
ance somewhat modified this value. 

(a) Positive Wave.—625 kV (corrected): Ten 
shots were applied, 90 per cent. of the shots 
causing flashover. 

(b) Negative Wave.—_608 kV (corrected) : Ten 
shots were applied, 50 per cent. of the shots 
causing flashover. 

Typical ionisation and power factor curves 
taken on cable lengths at the factory are repro- 
duced in Figs. 6 and 7. The first was taken 





before and after a high voltage test. 








Petrol Pipe Lines Under the 


English 


Channel 


No. I 


N Thursday, May 24th, the Petroleum War- 

fare Department released information con- 
cerning the successful accomplishment of the 
Operation Pluto (pipe line under the ocean), by 
which, since D-day, a pipe line system, including 
four pipes from the Isle of Wight to Cherbourg 
and others from Dungeness to Boulogne, and 
at different points in the Channel making 
twenty in all, have been successfully laid. For 
laying the Cherbourg lines about ten hours was 
needed for each line, but for the shorter lines 
about five hours sufficed. These lines have been 
coupled to the thousand-mile oil pipe line in 
Great Britain and on the Continent to high- 
pressure pipe lines extending through Belgium 
and Holland to the River Rhine, and as far 
into Germany as Frankfort-on-Main. A con- 
tinuous flow of petrol is now being maintained 
from tankers discharging at British ports. 
More than 1,000,000 gallons a day has been 
delivered for some months, a quantity which 
has been sufficient to meet the entire require- 
ments of Field Marshal Montgomery’s Armies 
and the American Forces. 

In paying tribute to the engineers and manu- 
facturing firms who have made this task 
possible, Mr. Winston Churchill has stated that 
a large part of the Allied Expeditionary Force 
has been supplied with petrol by this method, 
which provided for petroleum the same 
kind of facilities upon a hostile shore that the 
Mulberry harbours provided for general military 
stores. Operation Pluto was a wholly British 
achievement and a feat of amphibious engi- 
neering skill of which we may well be proud. 

Mr. Geoffrey Lloyd, the Petroleum Warfare 
Minister, has said that Pluto was essentially the 
achievement of a free people with old traditions 
of the sea and of inventive engineering. From 
the very birth of the project the help of industry 
was sought and all the various firms did 
marvels of swift development and construction. 
During the war, he continued, British scientists 
and engineers had shown themselves to be the 
best in the world. They would help us greatly 
with the problems of peace if strong backing 
and full freedom to experiment were given to 
them. 


PLANNING THE PrrPe LINES 


Early in April, 1942, Mr. Geoffrey Lloyd, the 
Minister in charge of the Petroleum Warfare 
Department (a secret Department set up in 1940 
and responsible to the Prime Minister in his 
capacity as Minister of Defence), arranged a 
special demonstration of flame throwers for 





Lord Louis Mountbatten, then Chief of Com- 
bined Operations. They were the weapons 
which, two years later, proved a brilliant 
success in the operations that followed D-day. 
After the demonstration, Mr. Lloyd asked Lord 
Louis whether, on the petroleum side, anything 
more could be done to assist the Continental 
operations which were being planned. Lord 
Louis’ reply was: ‘‘ Yes. Can you lay an oil 
pipe line across the Channel ? ” 

Mr. Lloyd at once consulted the experts and 
put the proposition to them. Their answer was 
that it would be “impossible.” However, a 
few days later Mr. A. C. Hartley, the chief engi- 
neer of the Anglo-Iranian Oil Company, suggested 
that it might be possible to make a pipe line 
somewhat like a submarine electric power cable 
without the cores and insulation, and to lay 
this across the Channel in a few hours from 
cable-laying ships. Mr. Lloyd placed a full- 
scale order for several hundred yj ards of such a 
pipe line, which Dr. Wright, the managing 
director of Siemens, agreed the next day to 
manufacture with the utmost priority, and Sir 
William Fraser, the chairman of the Anglo- 
Iranian Oil Company, pledged his company’s 
support to the development of the idea. The 
name subsequently given to this pipe line was 
“H.A.LS.” (Hartley, Anglo-Iranian, Siemens). 

Within a fortnight the trial length was laid 
in the Thames from a cable ship made available 
by Sir Stanley Angwin, the Engineer-in-Chief, 
Post Office. The results were so promising that 
Mr. Lloyd, after consulting Lord Louis Mount- 
batten, Sir John Cunningham (Fourth Sea 
Lord), Sir Walter Venning (Quartermaster- 
General), and Sir Christopher Courtney (Air 
Member for Supply and Organisation, Air 
Ministry), reported the initiation of the project 
to Mr. Churchill. Mr. Lloyd received word to 
press ahead with all speed and to inform the 
Prime Minister if he should encounter any diffi- 
culties which might require Mr. Churchill’s 
personal intervention. Subsequently, Vice- 
Admiral Sir Arthur Palliser, who succeeded Sir 
John Cunningham; General Sir Thomas 
Riddell-Webster, who followed Sir Walter 
Venning; and General Sir Humphrey Gale, 
§.H.A.E.F. Supplies Chief, took the greatest 
interest in this project. 


Tae“ H.A.1.S.” Pree Lives 


A consideration of all the known methods of 
pipe line construction soon made it clear that 
even in peacetime the proposal would involve a 
major engineering feat owing to the rapidly 


varying weather conditions and swift tida 
streams in the English Channel. With the addeq 
hazards of war, it was clear that revolutior 
means would have to be adopted if the problem 
were to be solved. 

As a first step in the next phase of the task 
Mr. Lloyd placed an order with Siemens anq 
Henleys for two 30-mile lengths, made to the 
original 2in. diameter design. The design wags 
subsequently modified in order to provide larger 
carrying capacity by increasing the diameter to 
3in. and strengthening the cable for working 
pressures in excess of 1200 lb. per square inch, 
The purpose of this decision was to provide 
enough pipe line for full-scale trials; for, in 
view of the daring innovation proposed, if jt 
was truly to be relied upon as one of the 
important means for nourishing the invasion, 
nothing could be tested merely “in miniature,” 
After consultation with the Admiralty and 
Combined Operations, therefore, it was decided 
that a full-scale experimental lay shotild be made 
across a stretch of the Bristol Channel, where the 
currents and other conditions approximated 
most closely to those found in the English 
Channel. 

No existing cable ship was large enough to 
carry a full length of this unusually heavy cable, 
and the s.s. “ London,” a coaster, was fitted 
out with cable gear and became the cable-layer 
H.M.S. “ Holdfast.’”’ An experimental cable 
was laid by this ship in December, 1942, from 
Swansea to Ilfracombe, assisted by Combined 
Operations, Headquarters, and this, after con- 
siderable difficulties were successfully over. 
come, delivered petrol from one shore to another, 
The opportunity was taken to train the tech- 
nical staff of the Royal Army Service Corps in 
the intricacies of high-pressure pumping and 
storage, which responsibility was to be theirs in 
the operation itself. Consumers of petrol in 
North Devon and Cornwall did not realise that 
for more than a year their supplies of petrol 
had been pumped across the Bristol Channel 
from Swansea. Large supplies of H.A.LS. 
cable were ordered when this test had proved 
the feasibility of the scheme. 


Tue “H.A.M.E.L.” Pree Lives 


Meanwhile a second proposal, made at the 
end of April, 1942, by Mr. B. J. Ellis, the chief 
oilfields engineer of the Burmah Oil Company, 
along with Mr. H. A. Hammick, chief engineer 
of the Iraq Petroleum Company, both of whom 
had been seconded by their companies to the 
Petroleum Department, was being developed 
and was called “‘H.A.M.E.L.” pipe (Hammick 
Ellis). With the help of Stewarts and Lloyds, 
Ltd., the A.I. Welding Company, and the 
National Physical Laboratory, it was soon 
proved that 20ft. lengths of 3in. diameter steel 
pipe could be welded automatically into any 
required length, and could be wound on to a 
drum like cotton on a cotton reel, and pulled off 
again relatively straight, provided only that 
the drum was 30ft. or more in diameter. 

The Director of Naval Construction at the 
Admiralty developed Mr. Ellis’ first idea, on 
which J. and E. Hall, Ltd., had given valuable 
advice, and designed H.M.S. “ Persephone,” 
which, from being a hopper barge, was con- 
verted to a craft with a “ great wheel ” rotating 
in trunnions on her deck, capable of carrying 
many miles of 3in. H.A.M.E.L. pipe, and of 
paying it into the sea. After H.M.S. “ Per- 
sephone”” had shown that ‘‘H.A.M.E.L.” 
pipe could be “packed” in this way for 
delivery where required in one piece, the 
development was undertaken of the second 
idea of the floating drum capable of carrying 
the full length of pipe which might be required 
for the Channel crossing, and which model tests, 
made by the National Physical Laboratory in 
their ships’ tanks had’ showed capable of being 
towed like a large bobbin, paying off pipe as it 
went. Sir Allan McDiarmid, the chairman of 
Stewarts and Lloyds, arranged for his company 
to proceed with the construction and later with 
the management of a special factory at Tilbury 
for welding 20ft. lengths of pipe into 4000ft. 
lengths at the rate of 10 miles a day, and 
facilities for storing these lengths to a total of 
350 miles, were provided. 

Arrangements were made for mooring the 





floating drums, to be named H.M.S. “‘ Conun- 
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drums,” or, more briefly, ‘‘Conuns,” in deep 
water at the end of the pipe racks, so that the 
4000ft. lengths might be welded into a con- 
tinuous length of 30 or more miles and wound 
neatly on the “Conuns” while they were 
yotated. The “‘Conun” is 90ft. long and more 
than 50ft. in diameter overall and, when fully 
wound, weighs 1600 tons—the weight of a 
destroyer—and can carry 70 miles of pipe line. 
The drum around which the pipe is wound is 
40ft. in diameter and 60ft. long. 


(To be continued) 








War Production Policy 





A STATEMENT about the Government’s war 
production policy, in the light of the present 
military situation, was made by the Minister of 
Production, Mr. Oliver Lyttelton, in the House 
of Commons on Wednesday, May 16th. Mr. 
Lyttelton said that now the enemy at our gates 
had been destroyed, we had to revise our ideas 
and adjust our military provision to what was 
necessary for our remaining tasks. All that was 
possible was being done to limit waste and to 
make certain that the nation’s energies were not 
being squandered on munitions that could never 
be used. Hitherto, our main preoccupation had 
been the war in Europe. We had always aimed 
to provide our Forces as fully as lay in our 
power with the weapons necessary for their 
tasks, and we had considered it best to err on 
the side of generosity rather than of parsimony. 
We had ended the German war with substantial 
stocks of certain weapons. In the great majority 
of cases these stocks had a continuing value, 
and were necessary to cover our requirements 
for the Japanese war or for the occupation of 
Europe, but in the few cases where they had 
no such use, we must regard them as a proper 
part of the price of victory. 

Our programmes had, of course, taken into 
account for a long time past the needs of the 
Japanese war. The part we could play in it, 
and the munitions required for it, had inevitably 
depended upon the progress made by the South- 
East Asia Command and the United States 
Forces already deployed in the Far East. A 
further element of uncertainty had been, of 
course, the unknown date of the end of the 
German war in relation to the progress in the 
Far East. It had therefore been necessary to 
make continuous scrutiny over the past two 
years of our probable Japanese war require- 
ments, after the German war had ended, in 
relation to this changing background. The 
scaling down of munitions to the Japanese war 
level was, in fact, a further stage in a process 
that had already been forced upon us by 
circumstances. 

If we took the main part of our munitions 
production, as represented by the engineering, 
chemical, and shipbuilding industries, we 
reached the peak of our mobilisation late in 
1943, with about 4} millions working on orders 
for the three Supply Departments. It was then 
decided to make 1944 the year of maximum 
impact on Germany. That involved some with- 
drawal from munitions to increase and main- 
tain the man-power of the Armed Forces, and 
to strengthen certain services, such as depdts, 
docks, and transport, which were necessary for 
the base services provided for the Allied Forces. 
In consequence, by the middle of 1944, the 
comparable figure on munitions was down to a 
little over 4 millions. It became necessary 
during the late autumn to provide further 
ceinforcements to maintain the Forces in the field 
during 1945, and our man-power on munitions 
was brought down to about 3} millions by the 
end of the year. The figure would, even apart 
from the end of the German war, have fallen 
to about 3} millions by the end of June. 

Some weeks ago, the Prime Minister had 
asked that all our requirements should once 
again be re-examined as quickly as possible in 
the light of the latest views of the probable 
course of the war and of the stocks remaining 
from the German war. This was a large and 
complicated undertaking, involving many thou- 
sands of individual items, and it would take 
some time to complete. Mr. Lyttelton hoped, 


however, that when it was completed it would 
show the possibility of considerable further 
reduction. Meanwhile, quite apart from this 
larger re-examination, the Service and Supply 
Departments had been asked, some time before 
VE day, to make a quick scrutiny of a number 
of main weapons and stores, and where it was 
clear that adequate stocks were in hand, or 
there was no large continuing requirement for 
the Japanese war, to cut down production as 
quickly as possible. Discussions were going on 
with the Departments concerned about par- 
ticular cases where the scale of our require- 
ments and the appropriate production pro- 
grammes were still open to question. All this 
had been for some time in progress, and many 
firms had already been asked to reduce or stop 
production. The aim was to ensure as far as 
possible that output was cut in those plants 
which could most usefully and quickly return 
to essential civil production. 

Mr. Lyttelton stated that, whatever the out- 
come of the present re-examination of our 
requirements, he was anxious that two things 
should be appreciated. First, that our tasks in 
the Japanese war must continue for some time 
to impose a very considerable burden on our 
industries; and, secondly, that, generally 
speaking, we must not look in the near future 
for slashing cats in our munitions programmes, 
but rather for an acceleration of the continuing 
process of adjustment that had been going on 
for a year past. The task of organisation ahead 
was that of reducing smoothly, over a few 
months, a munitions programme that had taken 
five years or more to build up, at a time when 
large numbers from the Armed Forces were 
being simultaneously reabsorbed into civil life. 
The Government was planning, so far as possible, 
to make the present cuts where man-power and 
capacity could best be used. It would be for 
industry to play its own very important part 
in pressing forward with its plans to resume 
peacetime production as quickly as resources 
could be freed. The Government would do its 
utmost to reduce to a minimum the consequent 
dislocations, but the difficulties ahead must be 
fully realised and frankly faced. 








British Wartime Aviation 
Fuel Production 

THE Ministry of Aircraft Production has now 
revealed some of the major achievements of 
British firms and scientists in the field of 
aviation petrol during the war. 

Thanks to the foresight of the Air Ministry and 
British scientists, it says, preliminary steps to 
ensure that the R.A.F. could count on supplies 
of 100 octane fvel were taken well before war 
broke out. When war came, tremendous efforts 
were made to speed up the Government plans, 
which now yield in Britain alone more than 150 
million gallons of aviation fuel annually. And 
in the British West Indies more than 45 million 
gallons of 100 octane fuel each year make an all- 
important contribution to Allied aviation fuel 
needs. 

Much of the British output has taken the 
form of a super-fuel blended from a number of 
different materials, production of some of which 
began in Britain before the war. 

NEw British REFINERY 

This huge British production involved the 
creation of a vast aviation fuel refinery, the 
fruit of wise forethought and pre-war research, 
planning, and design, in which there was the 
closest co-operation of many interests. Con- 
struction work started when war broke out, and 
this vast project, involving some 70,000 tons of 
highly fabricated steelworks and equipment, 
spread over a 300-acre site, was brought to 
completion with all possible speed. To-day it 
runs like clockwork, under the care of operators, 
many of whom had no previous experience of 
similar work. More than one-quarter of these 
operators are women, who skilfully control 
intricate operations and huge furnaces in a plant 
where processes carried out under drastic 
temperature and pressure conditions demand 
the utmost vigilance. 








This refinery involved building a deep-water 


jetty half a mile long, where ocean tankers 
discharge the virgin oil into underground tanks 
holding 75,000 tons. This oil is converted by 
processes which absorb an annual supply of 
200,000 tons of coke into the aviation fuel com- 
ponents forming the basis of the finished petrol. 
One of these processes was designed to make 
iso-octane, a vital anti-knock component of the 
finished petrol, by a method which has never 
previously been worked full scale, and which 
operates at temperatures so high that oil pipes 
glow dark red at night. 

The successful completion and operation of 
this scheme was made possible by the willing 
collaboration of three British firms, I.C.I., the 
“Shell” Group, and Trinidad Leasehold, Ltd. 

Suprer-FUEL FOR FIGHTERS 

The projected invasion of the Continent led 
to a demand in 1943 for aviation fuel quality 
much in excess of 100 octane fuel. The skill, 
energy, and resource of British scientists led to 
the production of a super-fuel which gives the 
engines of fighter aeroplanes 20 per cent. more 
power and has contributed in no small degree 
to the superiority af the Allied Air Forces ; 
particularly this super-fuel enabled fighter aero- 
planes to catch and destroy many of the flying 
bombs. The whole Allied needs of this super- 
fuel have beea met from British refineries, and 
for periods it has formed the major part of the 
total aviation fuel output from this country. 


New Discovertres RAIsE QUALITY 


In addition to iso-octane, two other new 
materials, both made in England, contribute 
vitally to the new super-fuel. Victane, the raw 
material for which is benzol, from British coke 
ovens, improves the performance of engines at 
high-power outputs even more than iso-octane. 
The other more recently developed and still 
more valuable aviation fuel component in turn 
out-shadows victane. 

FuEL CoMPONENTS FROM THE SEA 

The pre-war plans included plants which 
could turn out sufficient of all the essential 
ingredients of aviation spirit, and thus new 
factories which make tetraethyl lead and other 
chemicals used in conjunction with the latter 
have been erected and operated here with com- 
plete success. Each year one of them extracts 
from the sea some thousands of tons of bromine, 
in which it is present in minute concentration. 








National Certificate Courses 


In his Presidential Address to the Associa- 
ciation of Teachers in Technical Institutions, 
delivered on Saturday, May, 19th, Mr. C. J. 
Tirrell dealt, amongst other matters, with 
National Certificate courses. He said that it 
seemed that we should have to look seriously 
at the position of the National Certificate 
scheme and its relation to the changes made in 
the general scheme of education by the new Act. 
Already some of the professional Institutions 
had given much thought and study to the 
problem, and courses for entrants to the elec- 
trical engineering industries had been the 
subject of consideration and report. In this 
connection, there was a suggestion that for a 
very large group of entrants there should be 
established National Certificates in Craftsman- 
ship. Certain sections of the motor engineering 
industry had put forward similar proposals, 
and there was little doubt that this type of 
course would become an established part of 
the work of technical institutions. That such 
courses were essential was obvious, Mr. Tirrell 
stated, when one surveyed the manufacturing 
industries of this country, discovering in the 
process that there were more than 100,000 
firms employing ten people or less. In this 
type of employment, it was more than likely 
that an adequate training in a craft would not 
be achieved. In some of the larger firms, too, 
craft training was haphazard in character, and 
technical institutions must be prepared to deal 
comprehensively with the problem of supple- 
menting the acquisition of skill in a craft with 
the necessary technical background—a back- 
ground which must be given in the widest sense 





of vocational training. 
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prompt information of the fact to the Publisher, with the name 
of the Agent through whom the paper is obtained. Such incon- 
cules, © apes, can be remedied by obtaining the paper 
direct from this office. 
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RESETTLEMENT 


Ir was often thought and sometimes said 
that it would be a good thing for the United 
Kingdom if the Japanese war went on for a 
time after the German war had been won. 


Nothing brutal or inhuman was meant by]} 


that observation. No one wished the war to 
last a day or an hour longer than might be, 
but the fact could not be escaped that the 
resettlement of industries and the return to 
such normal life as could be expected would 
be far more difficult if complete peace came 
suddenly upon us than if it approached 
gradually. With the memory of the autumn 
of 1918 still fresh, very few foresaw that the 
German war would peter out slowly; they 
expected a rapid termination of active 


~| weeks ago the Prime Minister asked the 


3! duction.” 


difficulties in suddenly suspending arma- 
ment production and repatriating armies of 
millions. The task of restoring home 
industries and home life is still a vast one, 
but it has been eased somewhat by the fact 
that the German collapse could be seen 
several months ahead, and that the demands 
for munitions for the Pacific are likely to be 
large for some time to come. 

In the House of Commons last week the 
Ministers of Production and Labour gave 
accounts of what the Government had 
already done and what it proposed to do for 
the restoration of civil intlustries and the 
resettlement oflabour. Mr. Lyttelton assured 
the House that “ all that is possible is being 
done to limit waste and to make certain that 
the nation’s energies are not being squandered 
on munitions that can never be used.”’ Some 


Minister of Production to re-examine the 
requirements for munitions and for some 
time before VE day Mr. Lyttelton had asked 
the Service and Supply Departments to 
make “ a quick scrutiny of a number of main 
weapons and stores.” The result of these 
investigations is that “‘many firms have 
already been asked to reduce or stop pro- 
But Mr. Lyttelton invited the 
House to appreciate two things, first, that 
the Japanese war will continue for some 
time “to impose a very considerable burden 
on our industries,” and, secondly, that we 
must not look “for startling cuts in our 
munitions programmes, but rather for an 
acceleration of the continuing process of 
adjustment that has been going on for a year 
past.” These statements indicate that, as 
far as the material side of industry is con- 
cerned, the Government is already taking 
steps to restore civil conditions as far as our 
commitments in the Pacific permit. What of 
the labour side? Mr. Lyttelton revealed 
that in 1943 about four and a quarter million 
people were working on orders for the three 
Supply Departments, and at the end of last 
year three and three-quarter millions were 
still engaged on “the main part of our 
munitions production.” Of the great number, 
a very large part is composed of conscripts, 
male and female. They do not belong to the 
industries, and may wish to get out of them. 
On the other hand, a certain, and perhaps 
important proportion, will desire to remain 
in work to which they have become habi- 
tuated. Furthermore, some millions may 
soon be released from the services, and will 
expect to be taken on at their old jobs or be 
given other profitable occupation. As Mr. 
Bevin said in a long statement on Wednesday 
last week, “the problem for which we have 
to find a solution now is more intensified 
than ever.”’ He ventured as an estimate for 
which he did not wish to be held responsible 
if it were falsified, that by the end of this 
year three-quarters of a million men would be 
released from the Forces. Releases will begin 
on June 18th, and in Mr. Bevin’s opinion 
“there will be many more vacancies than 
there are men to fillthem.” For eight weeks 
after his release from service, every man will 
be free to do what he likes. He may go into 
work and change his job if he pleases. But 
at the end of that period he will come under 
the rules of the employment exchanges “ like 
every other citizen.” A new Control of 
Engagement Order is, Mr. Bevin announced, 


Order all engagements of men from eighteen 
to fifty and of women from eighteen to forty— 
executive, administrative, and professional 
posts excepted—will have to be made through 
the machinery of the Ministry of Labour. 

Taking these two statements together, we 
have a pretty clear outline of the steps that 
the Government proposes to take for the 
gradual resettlement of industries. Mr. 
Lyttelton’s course is clear; he has only to 
suspend orders for munitions. The Board of 
Trade then, we trust, will encourage the 
revival of home and export trade. Mr. Bevin’s 
course is admittedly more difficult, and the 
steps he proposes may be essential for the time 
being. It is manifest that he is determined to 
keep, if he can, the control of labour in the 
hands of the State. Is it not significant that 
he protested against the use of the term 
** demobilisation,” and insisted that “ re- 
allocation of man power” was the correct 
expression ? If all the demobilised men— 
we beg leave to use that term—were to be 
directed to munitions production for the 
Japanese war, then they might justly be still 
regarded as conscripts, but if, as we hope, 
they are to be engaged in part at least, on 
civil work, “ reallocation ”’ suggests that the 
Ministry of Labour proposes to interfere more 
closely with the freedom of the working 
people than the T.U.C. will like. As we say, 
that may be necessary for a time, to see us 
through a very difficult period. Whether 
British workpeople will agree for long to be 
regimented and directed and governessed must 
be left to the future to reveal. They may 
agree with Mr. C. H. Crabtree in his address 
to the shareholders in his firm last week that 
“our hope lies in becoming free men again, 
and having the benefit of that for which the 
world has been fighting.” 


War and Technology 


ONE of the effects of the war has been the 
reduction in the quality of many things, in 
private, domestic, and public use. We are all 
only too familiar with utility products, 
notably clothing of all kinds, and pace the 
scientists, few will agree that the quality of 
food is as high as ever, for there is something 
more in food than mere chemical properties. 
If we turn to more substantia] things, like 
ships and locomotives and houses, we see 
there also that a marked lowering of old 
standards has been necessitated by the war. 
The ships, it is true, carry their cargoes, the 
engines haul their trains, and the houses 
accommodate families, but one is conscious, 
nevertheless, of something lacking in them 
all, something more than appearance alone. 
The substitutes are not of such good quality 
as the things they have replaced, and they 
lack those refinements that added an inde- 
finable value to strict utility. They do their 
work and they do it just adequately, but no 
more. It seems probable from what Mr. 
Bevin said last week that it may be long 
before we are able to get back to the old 
standards. For many months, possibly for 
several years, there will be shortages of 
material, and perchance of labour, which will 
necessitate the perpetuation of controls and 
limit the restoration of refinements. 

In these circumstances almost inevitably 
a great many young people will grow up with 
little or no knowledge of higher standards and. 








hostilities and they dreaded the enormous 





to be made in the next few days. Under this 





a great many older people will, sui generis, 
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whilst regretting the things of the past, have 
become habituated to the less good. It may 
be many years before refinements are fully 
restored even in this country, and probably far 
longer on the devastated lands of the European 
Continent. But, technically, there is another 
side to the picture. In forcing engineers to 
economise in the use of materials, the war 
has obliged them to give closer attention to 
the most efficient use of what was available, 
and quickly to develop methods which, in 
other circumstances, would have advanced 
slowly. Whilst it is true that a great 
number of the improvements have been made 
in connection with war materials, it is quite 
certain that they can be and will be applied 
in the production of things of peace. The 
art of fabrication by welding, for example, 
has made great progress. For that we have 
in great part to thank the battle of the tanks. 
The opposition to the welded tank will be 
recalled, but since 1942, so great has been 
the development in welding armour plates, 
that all tanks have been designed for con- 
struction by welding. Again, a tremendous 
amount has been learnt about the effect of 
the surface hardening of materials, as by shot 
blasting or nitriding. Whilst the effect is 
only a few thousands in thickness, the total 
strength of the material is actually increased. 
Under proper and appropriate conditions the 
fatigue strength of a plain shot-blasted beam 





is greater than that of an untreated beam. 
Or, again, the peculiar nature of a nitrided 
surface that it is not subject to the usual 
notch-test failure, makes scratches that 
would be dangerous in untreated alloy steel 
innocuous. Such effects as these, which were 
well discussed by Dr. W. Ker Wilson at a 
recent symposium of the Institution of 
Mechanical Engineers, should enable engi- 
neers to reduce their factors of safety and. 
thus gain all the advantages that accrue from 
the reduction of scantlings. 

These are merely rather well-known ex- 
amples of the technical progress that has 
been brought about by the war and for the 
war, but the effect of which will be carried 
forward into the coming years. There are 
very many more—in aeronautics alone the 
advances have been astounding—and nothing 
has been said of the rapid development of new 
substitute materials, like synthetic rubber or 
the conversion of waste products into useful 
commodities. When all these things can be 
taken into account, it will be found that 
whilst the war has robbed us temporarily of 
many things that we valued, it has by inten- 
sive development given us quickly many new 
things and has advanced rapidly knowledge 
which otherwise would have moved slowly. 
Of wars one may almost reverse Anthony’s 
words—the good lives after them, the evil is 
“ oft interred with their bones.” 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





THE HEAT PUMP 


Srr,—-I am grateful to Dr. Crawford for his 
letter in your May 18th issue, and to Mr. 
Jackson for his letter in your issue of May 11th. 

I think possibly Dr. Crawford may have mis- 
understood the purpose of the earlier part of 
my paper, which, as I said in the foreword, did 
not presume to state a new principle in thermo- 
dynamics and was certainly not written for 
professors who are quite familiar with all the 
fundamental laws thereof. 

Its purpose was a much more humble one, 
namely, that of trying to help simple people 
who have non-mathematical brains to get a 
clear conception of the theory behind the heat 
pump and to set out its practical and theoretical 
limitations, 

It is no doubt true that young students of 
thermodynamics have had the theory explained 
to them early in their theoretical training, but 
there is a difference between this theoretical 
acquaintance with the principle and sufficient 
familiarity with it to make anything of it, and 
it is unfortunately true that though Lord, 
Kelvin propounded the idea in 1852, few people 
in this country have made any use of it. I have 
personally found that the method of presenta- 
tion which I ventured to put forward has been 
found helpful by the practical man who is most 
likely to achieve its practical development. 

I am grateful to Dr. Crawford for the second 
part of his letter, and I agree that such a straight 
line diagram can be drawn. 

Nevertheless, simple, practical people do 
sometimes appreciate the magnitude of the 
values they are dealing with between certain 
ranges of temperature more easily by seeing a 
curve drawn in terms of those temperatures and 
not in terms of a ratio which is an abstract 
mathematical quantity. I can only apologise 





for having unwittingly taken up some of the 
time of those who find no such difficulty. 

The object of my paper was primarily, how- 
ever, to draw more attention to the heat pump 
as a possible means of saving fuel and energy 
and indicating limits within which it might 
prove practical. I could have wished that dis- 
cussion had been more directed to this aspect 
of the matter. 

I have only this morning received a letter 
which reads as follows :— , 

‘It was with great interest I read in THE 
ENGINEER abstracts of a paper on ‘ The Value 
of Heat, with Special Reference to the Heat 
Pump,’ presented by you at the Institution of 
Mechanical Engineers. 

‘* You may be interested to know that I have 
for over a year had a plant operating on the heat 
pump system, and it has given every satis- 
faction. The pumps are used in conjunction 
with an air conditioning plant, which was pre- 
viously reheated by hot water boilers. Due to 
the special nature of the job, it was necessary to 
run the compressors (now heat pumps) 90 per 
cent. of the year, so that no extra running costs 
were involved in the conversion. The saving in 
power and fuel amounts to 55 per cent. of the 
annual running costs and dispensed with the 
service of three hot water stokers.”’ 

Perhaps a saving of 55 per cent. in power and 
fuel and the dispensing with the service of 
three hot water stokers so that these may be 
available for more productive national work is 
something which might find a place in our 
economy, and it is unfortunate that, in spite of 
the complete acquaintance with the principles 
which professors appear to claim that their 
students possess after three weeks of training, 
it should have been left almost exclusively to 
the Swiss and the Americans to develop and 
make use of what Lord Kelvin suggested in 


1852, and it may be that my paper may in some 
small degree evoke interest in the matter, in 
which case I shall not regret having put it 
forward in spite of the criticism sometimes a 
little de haut en bas, which it occasionally 
evokes. 

With reference to Mr. Jackson’s letter, this is, 
I think, based on a misconception. The term H 
is already the product of weight x specific heat 
x temperature, and it is therefore fallacious to 
say that H T can represent energy to any scale, 
because this is clearly in terms of weight 
specific heat x temperature?, and it is not 
correct that energy is_ proportional to 
temperature?. 

I do not think it is helpful to try to under- 
stand a relatively simple problem of heat and 
thermodynamics by translating it into a difficult 
and more abstruse problem of electricity. We 
should, at any rate, have to be quite sure that 
the analogy was strictly correct. In the present 
case I venture to suggest that this is hardly the 
case. OscaR FABER. 
St. Alhans, May 18th. 


HOT BRASS PRESSING 


Sir,—-We notice that in your report of the 
discussion at the Institution of Mechanical 
Engineers on the paper “‘ The Modern Direct- 
Hydraulic System,”’ Mr. J. L. Daniels speaks of 
experiments now in progress to compare the 
friction screw press and hydraulic press for hot 
brass pressing. 

It is worth while pointing out that crank 
presses are also used for this work, and at the 
present time there are probably more of them 
being used in this country than screw presses. 

While each type possesses its particular 
advantages on different classes of hot brass 
press work, so that they will doubtless continue 
to exist side by side, the great advantage of 
the crank press is, indeed, its greater speed, 
since, size for size, a crank press can be run at a 
rate of about three times as many strokes a 
minute as a screw press. 

TAYLOR AND CHALLEN, LTD., 
H. D. CHALLEN, Director. 
Birmingham, May 18th. 








The Severn Barrage Scheme 





In the House of Commons on Friday, May 
18th, Sir Stanley Reed directed attention to the 
main features of the report on the Severn 
barrage and hydro-electric scheme, which was 
reviewed in THE ENGINEER of March 2nd and 
9th last. 

Sir Stanley said that he hoped to convince 
the House that the report related to a matter of 
great national importance. It endorsed, in 
effect, all the main conclusions of an earlier 
report—that submitted by the Brabazon Com- 
mittee—while applying modifications to embody 
the latest practice. The authoritative com- 
mittee of engineers appointed to make the 
investigation had confined its attention entirely 
to the Severn barrage and to the electrical 
machinery connected, with it, and had designed 
a reasonable estimate for it. The report was, 
so far as engineering experience goes, the most 
complete and authoritative that the Minister 
of Fuel and Power was likely to get, but in 
some respects it was not as complete as the 
Brabazon Report, because of its terms of refer- 
ence. It stated that a new tidal model was 
required to determine the effect of the new siting 
of the barrage in view of the changed con- 
ditions. In that inquiry, Sir Stanley suggested, 
the harbour authorities in the Bristol Channel 
had a right to be consulted. There was no 
detailed project estimate with working plans 
as there had been in the Brabazon Report. 
Sir Stanley therefore asked the Minister of 
Fuel and Power whether those gaps ought not 
to be filled up, so that the revised scheme might 





be complete in every detail. Furthermore, he 
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asked the Minister to consider carefully the 
position of hydro-electric energy in comparison 
with steam. 

In conclusion, Sir Stanley begged the Minister 
of Fuel and Power not to look at the Severn 
barrage scheme from the small end of the tele- 
scope, so that he saw all of its difficulties, nor 
to look through the big end and think that the 
scheme "was a very small one. It was a great 
national enterprise, and one which could play 
a very big part in our industrial development. 
For a century British engineering led the world 
in railways, steamships, in the design of the 
Forth Bridge, in tunnelling in the bowels of the 
earth here and in America, and in the construc- 
tion of our wonderful tube system. In the last 
few years everybody seemed to have got the 
impression that America only was the land of 
big-scale enterprise. For a thousand people 
who could tell you about the Grand Coulee and 
Muscle Shoals, not one could tell you much 
about the magnificent work of the Indus barrage 
or the hydro-electric and irrigation works which 
our engineers had constructed all over India. 
He therefore asked that this national enterprise 
should be looked at, not only from its economic 
aspects, but as an opportunity of giving our own 
engineers a chance to show what was in them, 
and to let the world see that they were not one 
whit inferior to the engineers of any other nation. 
Their professional skill was as high as any in 
the world. 

A reply to Sir Stanley Reed’s comments was 
made by the Joint Parliamentary Secretary to 
the Ministry of Fuel and Power, Mr. Tom Smith, 
who recalled the steps which had led to the 
appointment of the panel of experts responsible 
for the present Severn barrage report. This 
panel of experts reported in October, 1944, and 
since then there had been discussions with the 
experts themselves, and with other bodies who 
might be helpful in the matter. Mr. Smith 
explained that the proposals put forward by 
the experts differed in several respects from those 
contained in the 1933 Report. That report 
envisaged a barrage across the Severn which 
would be combined with a road and railway 
bridge between Gloucestershire and Monmouth- 
shire. The 1933 Report also contemplated that 
a large deep-water area created above the 
barrage might ultimately be developed as a 
dock area, and, furthermore, proposed a system 
of pumped water storage at a site adjoining the 
River Wye. When the experts came to review 
the 1933 Report they were already aware of a 
decision by the Ministry of War Transport to 
give priority to the construction of a bridge 
across the Severn, and therefore quite naturally 
omitted this question of a bridge from their 
considerations. The experts also came to the 
conclusion that it was not necessary to provide 
pumped storage, and that, in fact, the provision 
of storage of water above the Wye could not 
be recommended because it would increase the 
capital cost of the proposal by about 40 per 
cent., and the pumping of the water to the 
storage would absorb so much of the energy 
generated by the barrage that the resultant 
cost of ti:> energy with pumped storage would be 
greater tha: the cost of energy generated from 
coal-fired stations. 

The experts considered various methods of 
utilising the energy made available from the 
barrage, and they came to the conclusion that 
the most suitable method would be ‘to connect 
the plant at the barrage with the grid operated 
by the Central Electricity Board, and to regulate 
the output of the coal-fired stations which 
supply the grid in such a way that those stations, 
together with the barrage, would provide an 
output of electricity which would vary with the 
daily demand. If such a method of working 
the barrage was adopted there would be no 
saving in the amount of plant which was 
required by the cosl-fired stations, and there- 
fore the total capacity of those stations would 
remain just the same whether the barrage was 
constructed or not. The savings that would be 
effected by the barrage would be in the coal 
which would be required at the coal-fired 
stations to generate the energy which the 
barrage would produce. It was estimated that 
the operation of the barrage would provide a 
saving of about 1,000,000 tons of coal a year. 
Stating that the Minister of Fuel and Power 


had not yet completed his consideration of the 
proposals of the experts, Mr. Smith said that as 
an engineering project it appeared quite clear 
that the barrage was feasible ; the project was 
a substantial one, and would involve an expendi- 
ture estimated at 47 million pounds. This was 
a very considerable expenditure to embark upon 
for one project, especially during the next few 
years when our resources in materials and 
labour for building and civil engineering would 
undoubtedly be strained. The main econo- 
mic justification would be the saving of 
1,000,000 tons of coal, for coal was a wasting 
asset, whereas tidal power was not. From this 
point of view therefore the barrage required 
very serious consideration. If we had reached 
the stage when the saving of coal must be 
carried out at whatever the cost, then the 
Minister of Fuel and Power would no doubt 
find it necessary to examine all kinds of 
projects which had been put forward from time 
to time, and which had the merit of saving 
coal. In their report the experts examined 
very closely the question whether from the 
financial point of view the barrage could be 
said to effect economies, and they had come 
to the conclusion that, with coal at a price not 
less than 49s. ld. per ton the barrage would be 
economically justified for the first fifteen years 
of its operation. Though the price of coal for 
electricity undertakings had risen substan- 
tially during the war, it had not reached the 
price of 49s. ld. per ton, and it was hoped that 
it would now be possible to look forward to a 
period when the price of coal might begin to 
decrease rather than to increase. 

Mr. Smith assured the House that the Severn 
barrage proposition had not been shelved. It 
had been considered very thoroughly. The 
Minister of Fuel and Power had consulted all 
those whom he felt could be helpful in the 
matter, and although at the moment no decision 
had been taken by the Government, when it 
was taken the Minister would tell the House, 
whatever the decision might be. 








Strength of the Underframes 
of Railway Carriages 


In his report on the collision at Esher on 
January 28th last, which appears to have been 
due to a signalling error, Colonel A. G. Trench 
says :—— 

The collapse of the trailing end of the under- 
frame of the leading coach of the electric train 
was an unusual feature, which invited con- 
sideration of the design and strength of the 
underframe in relation to the stresses imposed 
by such collision. ‘The fact that impact is 
taken at the leading end on side buffers, while 
at the trailing end it has to be transferred to a 
centre buffer, involves'a triangulated framework 
at the trailing end, consisting’ of two raking 
struts between centre buffer and sole bars, with 
a tie bar, actually two steel flats of 3in. by }in., 
across the base of the triangle. Owing to the 
proximity of the wheels, the two struts have 
necessarily to be set at a rather flatter angle 
than would be chosen if a designer had a free 
hand, with the result that the tensile stress in 
the tie bars must be high in the case of any 
severe impact, and the holes drilled for counter- 
sunk rivets reduce the net area available by 
almost one half. 

In my opinion, the primary failure is likely 
to have occurred in these tie bars, with the 
inevitable result that the struts forced the sole 
bars outwards, thus immediately weakening 
the whole of the trailing end of the underframe 
structure in a manner which led to the general 
collapse which occurred. 

The matter was discussed with the chief 
mechanical engineer, with particular reference 
to the company’s experience in certain previous 
cases of collision with this type of underframe, 
of which they have had a considerable number 
in service for almost twenty years, and it 
appears that in no case of collision has similar 
weakness been indicated. The leading end of 
the second coach, on which the effect of the 
impact must have been equal, has a flat bearing 





plate in place of the buffer, but is otherwise of 


‘tric medium.” 


similar triangulated construction, and this 
suffered no damage or even distortion. 

The desirability of an increase in cross section 
of the tie bars of the end triangulation was dis. 
cussed. There are too many uncertain factors 
to be able to make any useful calculation of the 
tensile stress developed in the tie bars ag the 
result of such an impact, but I think that the 
distortion caused to all the cross members the 
whole length of the underframe, is evidengs 
that the. stresses of impact were distributed 
over the whole structure of the underframp, 
Indeed, the structural conditions generally aye 
not dissimilar to those of coaches fitted with the 
buckeye coupling, the behaviour of which jp 
collision or derailment is as a rule distinetly 
satisfactory. 

Notwithstanding these facts, I have a feelj 
that a greater margin of strength in the tie bars 
would have reduced the extent of the collapse 
of the leading coach underframe, and although 
the results of this one collision may not justify 
a definite recommendation to increase the cross 
section of these tie bars on existing stock, | 
think the company should look into the matter 
further with a view to some improvement of 
design in this respect. 








Sixty Years Ago 





THe WAVE THEORY OF LIGHT 


In our issue of May 15th, 1885, under the 
heading ‘‘ A Scientific Mistake,” we questioned 
the completely satisfactory nature of the wave 
theory of light. That theory had been taught 
since the early days of the century and was 
stoutly upheld by many leading physicists, 
including Sir William Thomson. Those who 
expounded it, we said, very rarely revealed to 
those they instructed their own uncertainties 
and doubts concerning it. Professor G. Forbes, 
however, had recently proved a prominent 
exception. He had described the condition of 
the wave theory as “desperate.” After all the 
labour that had been expended upon it, he 
wrote, it failed absolutely and, it seemed, hope- 
lessly in two points of primary importance : 
the extinction of the ray polarised by reflection 
and double refraction. Had, we asked, any 
teacher previously hinted in a text-book or to 
his scholars that the wave theory was unsound ? 
In our succeeding issue Professor Oliver Lodge 
replied to that question. He said that since its 
inception it had been felt to be unsatisfactory. 
But to describe it as unsatisfactory was not the 
same thing as tocallit unsound. Light certainly 
and demonstrably consisted of waves. The 
waves were not necessarily oscillations or vibra- 
tions of some form of matter, but were in the 
nature of a disturbance of a medium periodic 
both in space and time. Difficulties, however, 
arose when we asked what was moving and with 
what sort of motion. He thought that the 
mechanical view of the wave theory as an actual 
bodily oscillation of some jelly-like substance 
was doomed. The periodic disturbance which 
constituted light would, he predicted, be sought 
not in the mechanical oscillation of ordinary 
matter, but in the subtle oscillation of the 
electric medium as conjectured and more than 
half verified by Clerk-Maxwell.... It is not 
easy to guess what Lodge meant by the “ elec- 
If he meant the ether, he was 
merely expressing in alternative words the 
view which he had previously described as 
“doomed.” If he did not mean the ether, he 
would seem to have held that there existed 
some .other medium of a similar character 
especially associated with the transmission of 
electric and magnetic forces. 








Spanish Rattway ELectrrirication.—It is 
stated that railway services to northern and north- 
western Spain have been speeded up by the opening 
of the second portion of the electrified railway 
between Madrid and Avila. Electric locomotives 
are reported to make better time than the former 
steam-driven trains over the 4000ft. Guadarramsa 
Pass. 
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The Modern Direct-Hydraulic 
System* 
By F. H. TOWLER, M.I. Mech. E.t+ 
(Continued from page 400, May 18th) 


Running Tests of High-Speed Hydraulic 
Presses. —Having outlined the general principles 
underlying the modern direct-hydraulic system, 
it may be of interest to consider one or two 
specific examples. The author’s firm recently 
fitted straight-in-line high-speed pumps running 
at 1500 r.p.m., and having a volumetric effi- 
ciency of 97 per cent., to an existing 100-ton 
self-contained hydraulic cartridge drawing 

ress. It was a standard down-stroking press 
of 60in. stroke, fitted with an overhead filling 
tank and automatic prefilling and exhaust valve 
to fill the main cylinder on the rapid approach 
stroke of the main ram, the valve being held 
open so ag to return the oil to the filling tank on 
the rapid return stroke of the main ram. Pre- 
viously the drawing stroke and the return stroke 
were effected by the direct supply of hydraulic 
pressure by two radial pumps of the self- 
seating valve type. The oil used by the radial 
pumps was a medium thick oil and therefore air 
pressure of 30 Ib. to 40 Ib. per square inch was 
provided on top of the filling tank to drive the 
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Fic. 3—Time-Stroke Curve for Hydraulic Press 


oil through the filling valve into the main 
cylinder on the rapid approach stroke of the 
main ram. Even so, there was a dwell of about 
three seconds prior to commencement of the 
draw, due to cavitation in the press cylinder. 
There was also evidence that air was drawn into 
the press cylinder up the ram, through the 
gland packing, because there was a “jump 
through ”’ at the end of the draw. Thus some 
of the time lost in compressing this air at the 
beginning of the draw was regained by the rapid 
acceleration at the end of the draw, as will be 
seen from the time-stroke curves—Figs. 5 and 6. 

The two radial pumps were each driven by a 
75 H.P. motor running at 750 r.p.m., and had 
a nominal capacity of 30 gallons per minute 
each, making a total nominal rated capacity of 
60 gallons per minute. The actual capacity as 
registered by the speed of the press ram was 
only 50 gallons per minute, the estimated volu- 
metric efficiency being 73} per cent.{ The 
output of the press fitted witb radial pumps was 
164 cartridge cases per hour. 

The radial pumps were replaced by two 
straight-in-line high-speed pumps, each driven 
by a 25 H.P. motor at 1500 r.p.m. The total 
nominal rated capacity of the two pumps was 
624 gallons per minute, and their actual capa- 
city as registered by the speed of the press ram 
was 66 gallons per minute. The volumetric 


* Institution of Mechanical Engineers, May 11th 
Abstract. 
+ Towler Brothers (Patents), Ltd., Rodley, near Leeds. 
Actual volume delivered 
Swept volume 








t Volumetric efficiency= 


efficiency was over 97 per cent. These pumps 
use a very thin straight mineral oil, and it was 
found that the air pressure on the filling tank 
could be dispensed with in consequence, thereby 
reducing the power required for the rapid return 
stroke, which was previously made against this 
air pressure. Even without air pressure, the 
“build-up ”’ dwell was only } sec., which is 
about what one would expect in order to com- 
press the oil (with very slight aeration) in the 
press cylinder and to stretch the press frame. 
Still further power could be saved on the rapid 
return stroke if the weight of the press ram 
and moving table were partially balanced by 
air cylinders. The saving on a larger press 
would be quite considerable. The output cf the 




















Fig. 4— Working and Return Stroke Pressure Curves 
for 100-Ton Press 


press when fitted with straight-in-line pumps 
was 240 cartridge cases per hour. 

Thus by fitting pumps having a volumetric 
efficiency of over 97 per cent., and capable of 
using a very thin oil, the output of the press 
was increased nearly 50 per cent. and the motor 
horsepower reduced from 150 H.P. to 50 H.P. 

The reduction in the size of the driving motors 
from 75 H.P. to 25 H.P., was made as a result 
of indicator diagrams which were taken on 
this press, which showed that the peak load of 
about 58 tons was only of } sec. duration, 
whereas the drawing load was only about 
16 tons. The speed of draw was 4in. per second, 
and the return stroke l6in. per second. Thus 
the motors are subject to a 55 per cent. overload 
for ? sec. 

The indicator diagrams were taken with the 
usual pressure stroke indicator used for diesel 
engines, with the addition of a vertical screw 
driven by “‘synclock” motor at 1 r.p.s. and 
having ten threads per inch. By this means a 




















Fic. 5—Pressure Curve for Working Stroke and Time 
Trace for Working and Return Strokes 


pen was drawn down the chart at one-tenth of an 
inch per second, thereby making a time-stroke 
curve simultaneous with the pressure-stroke 
curve. The time pen was set a tenth of an inch 
behind the pressure pen, so as to prevent them 
colliding. ‘Therefore it is necessary to allow 
for this lag when reading the curves. The slope 
of the time-stroke curve gives the speed of the 
press ram at any point of the stroke—plaeing 
the curves directly above each other (see Fig.3) 
—and it is vertical-at zero speed, so the length 
of the dwell is easily measured. 

Table III gives results which are an average 
of half a dozen indicator tests with each type 
of pump. : 

It will be noted that the above press is a 
100-ton press, suitable for a maximum working 
pressure of 3000Ib. per square inch; but it 
does not use anything like maximum pressure. 
The peak is 1670 Ib. per square inch ; the draw, 
460 Ib. per square inch ; and 570 1b. per square 
inch on the push-back rams for the return 
stroke. But if that press were operating on an 
accumulator system, it would be operating at 
3000 Ib. per square inch all the time, except 





when filling the cylinder from overhead tank 
during the approach stroke. 

The volumetzic efficiency of the radial pumps 
was estimated from the speed of displacement 
of the press rams, which is subject to some 


TaBLE III.—Indicator Test Results 


100-ton press :—Press ram, 10in. diameter; two push- 
back rams, 3}in. diameter; total stroke 60in.; 
working stroke, 30in.; length of draw 26in. (approxi- 
mately) ; indicator diagrams taken on last 34-4in. 
of stroke. 





: Straight- 
Item.| Quantity measured. in-line Radial 
pumps pumps. 





-| 50 H.P. at |150 H.P. at 


1 Motor horsepower ... 
1500 r.p.m.| 750 r.p.m, 


to 


Volumetric efficiency 
(=actual volume de - 
livered +swept volume), 


are 97 734 
3 Redwood viscosity of oil, 
seconds— 
At 70 deg. Fah. ... ... 108 710 
At 100deg. Fah... 64 273 
At 140 deg. Fah. sa at 105 


+ Nominal displacemen 
total of both pumps, 


gallons per minute. 62°4 60 
5 Speed of draw, inches per 
GE Ras wish y aakiwate 3-86 2-95 
6 | Return speed, inches per, 
MER ean ses awe an 15-9 12-4 
7 | Corresponding displace- 
ment, gallons per minute 66 50 
8 Build-up dwell, seconds 4-4 2-3 
9 Peak load, tons rah 58-5 63 
10 WOUNe OME eee tk 16 23-8 
ll Return, tons ... 4-9 4-9 
without air 
pressure 
12 | Complete cycle, seconds 15 














error due to the small size of the chart. To 
measure a volumetric efficiency it is necessary 
to count the number of revolutions of the pump 
shaft for a given displacement of the ram, which 
can only be done accurately on the test bed. 
This was done in the case of the straight-in- 
line pumps. The difference between the 
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Fic. 6—Pressure Curve for Return Stroke and Time 
Trace for Working and Return Strokes 


nominal rated capacity (62-4 gallons per 
minute) and the actual capacity (66 gallons 
per minute) of the straight-in-line pumps is 
due to the fact that their rated capacity is 
taken at 1440 r.p.m., whereas the motors, being 
only lightly loaded, would be running at nearly 
1500 r.p.m., with the addition of any error in 
reading the chart. 

These figures must not be taken as a fair 
comparison between radial pumps and straight- 
in-lme pumps. The radial pumps had been 
running for several years, whereas the straight- 
in-line pumps were comparatively new. 

Indicator Diagrams: 100-Ton Press with 
Straight-in-Line Pumps.—Fig. 4 shows the pres- 
sure and return curves and the time trace for 
the last 30in., or working stroke. It will be 
understood, of course, that the return pressure 
continues for the full 60in. of the return stroke. 
The air pressure on the filling tank was about 
4 1b. per square inch. Looking at the time trace 
it will be seen that the “build-up” dwell is 
} sec., and the dwell at the end of the stroke is 
4 sec. The “break through,” indicated by a 
slight bulge towards the end of the downward 
time trace, is scarcely perceptible, which is fair 
evidence that there was very little air in the 
press cylinder—due to cavitation in the cylinder 
itself, or to aeration in the filling tank. Looking 
at the pressure curve, there is a peak of 1650 lb. 
per square inch (57-8 tons) at the commence- 
ment of the draw, and this falls steeply to a 
steady drawing pressure of 440Ib. per square 





inch (15-4 tons). The base of the peak is 4-8in. 
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On the return stroke there is a reversal peak of 
1500 lb. per square inch (12-9 tons) and a 

stripping peak of 1300 lb. per square inch (11-2 
tons). Due to these momentary peaks there 
is some fluctuation of pressure for the first 
15in. (1 sec.) of the return stroke, and then it 
settles down to 580 Ib. per square inch (5 tons). 
From the area of the pressure-stroke curve, the 
hydraulic energy is 550 inch-tons on the work- 
ing stroke and 300 inch-tons on the full 60in. 
return stroke, making a total of 850 inch-tons 
per component. 

100-Tion Press with Radial Pumps (Same 
Punch and Die).—Owing to the severe oscilla- 
tion in the delivery pressure of these pumps, 
the working and return stroke had to be taken 
separately to prevent the curves overlapping. 
The pressure readings have been taken at the 
peak ‘of the pressure oscillations, but it is 
probable that the effective pressure is slightly 
lower. Fig. 5 shows the pressure curve for the 
working stroke and the time trace for the work- 
ing and return stroke. The air pressure on the 
filling tank was about 26 lb. per square inch, 
and, looking at the time trace, it will be seen 
that the “build-up ” dwell is 2 sec., and the dwell 
at the end of the stroke 1 sec. The time 
trace flattens out towards the end of the work- 
ing stroke at the end of the draw, showing 
that there was some air in the press cylinder 
which caused the press ram to accelerate or 
“jump through,” thereby regaining about 
1 sec. of the time lost during the “ build-up ” 
dwell. The general form of the curve is the 
same. The peak is 1740lb. per square inch 
(61 tons) and the draw is 560 1b. per square 
inch (19-6 tons). The pressure oscillates 
between 1420 lb. and 1740 lb. per square inch 
at the peak and between 260 Ib. and 560 lb. per 
square inch during the draw. 

Fig. 6 shows the pressure curve for the return 
stroke and the time trace for both the working 
stroke and the return stroke. The reversal 
pressure is 1320 lb. per square inch (11-3 tons) 
and the strip 1340 1b. per square inch (11-5 
tons). There is the same fluctuation of pressure 
for the first 15in. of the return stroke, and then 
it settles down to an oscillating pressure of 
660 lb. per square inch (5-7 tons), the pressure 
oscillating between 340lb. and 6601b. per 
square inch. The periodicity of the oscillations 
is 25 per second, and, as there were two pumps, 
each driven at 750 r.p.m., it appears as if there 
were one oscillation per revolution, with the 
pumps running out of phase. (In another test 
on the same press the oscillations were 124 per 
second, suggesting that the pumps were in 
phase. All the other tests showed 25 oscilla- 
tions per second.) These pumps use a medium 
thick oil (type C, Tables I and II), and the 
estimated volumetric efficiency is 73} per cent. 

The curves seem to indicate that the hydraulic 
pressure required to do the same work with 
radial pumps was greater than with straight-in- 
line pumps, but the pressure oscillations make 
it difficult to determine the effective pressure, 
so that it is doubtful whether the area of the 
curves would give a correct figure in inch-tons. 
It should be remembered that the roller bear- 
ings of the pumps are also subject to these 
violent pressure oscillations, created by the 
pumps, which serves to underline the author’s 
emphasis on high volumetric efficiency. On 
the other hand, the pressure oscillations would 
be scarcely perceptible in the press cylinder, 
which is about llin. bore, whereas the recorder 
was connected to the I}in. delivery main 
between the pumps and the press control valve. 

Pressure-Time Recorder: 100-Ton Press with 
Straight-in-Line Pump.—Fig. 7 illustrates a 
pressure-time record taken six months later 
on the same drawing operation and under the 
same conditions as the pressure-stroke chart, 
Fig. 4. The same diesel engine pressure indi- 
cator was used, and a special drum fitted, 
driven at a speed of 3 seconds per inch by a 
*synclock”’ motor. The rectangular shaded 
portion on the right indicates the waste power 
with an accumulator system at a pressure of 
3000 lb. per square inch. The average horse- 
power with the direct-hydraulic system is 
21-5 (hydraulic), whereas with an accumulator 
system it would be 100 (hydraulic). Moreover, 
it must be remembered that the leakage losses 


accumulator system, so that a pumping capacity 
of 200 H.P. (hydraulic) would be required 
—and this assumes that the press was fitted 
with “water saving’’ gear for the approach 
stroke. To express it another way, it 
would require eight to ten times the electric 
power to do the same job on an accumulator 
system. 

Hydraulic Press versus Rack Press.—Some 
comparative tests were made with a kilowatt- 
hour meter to ascertain the power consumption 
of the hydralic press as compared with a mecha- 
nical press doing exactly the same work. The 
mechanical press was a double rack press 
operating at 52in. stroke and making the com- 
plete cycle in 18 seconds. This was the fastest 
speed at which the rack press would operate 
without danger of “ pushing the bottom out ”’§ 
of the cartridge case. That illustrates the 
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drawn (16 tans at 4in. per second=21 H.P.) 

Compressibility of Oil.—The coefticient of 
compressibility of oil (type E, Table II) jg 
given as C=52x10-* per atmosphere at 
60 deg. Fah., or 0-354 per cent. at 1000 Ib. per 
square inch. The compressibility of water jg 
slightly less than that of oil. For water Cx 
49:5 10-® per atmosphere at 15 deg. Cent, 
(59 deg. Fah.), or 0-336 per cent. at 1000 Ib. 
per square inch. The compressibility increaseg 
slightly with the temperature and decreases 
with the pressure, but the above figures are 
correct for normal working temperatures and 
pressures up to 3 tons per square inch. The 
coefficient is somewhat greater for the heavier 
oils. For normal calculations (including the 
expansion of the press cylinder and piping), the 
coefficient of compressibility may be taken as 
} per cent. per 1000 lb. per square inch. 
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Average pressure, 495 lb. per square inch. Aver 


(hydraulic), 74; total motor horsepower, 50. 


value of the gentle build up of pressure on the 
hydraulic press when the punch meets the 
work. The hydraulic press with straight-in- 
line pumps operated on a 15-second cycle, and 
there is little doubt that the hydraulic press 
could be made to operate much faster by 
providing it with pumps of larger capacity, 
without any danger of “pushing the bottom 
out” of the cartridge case. Table IV sum- 
marises the performance of these different types 
of press. 


TaBLEe [V.—Performances of Different Types of Press 





Hydraulic | Hydraulic 











press | press with 
| Rack with straight- 
| press | radial | in-line 
| | pump. pumps. 
Operating eyele,| } | 
seconds at 18 | 22 | 15 
Output per hour, 
‘articles “<n | 164 | 240 
Power consumption} | | 
per component, | 
kWh... «s+ 0-154 | 0-100 


rel $008 | 





It should be noted that the moving parts of 
the mechanical press are balanced, 7.e., as one 
rack moves down, the other moves up, both 
actuated by the same driving pinion, which 
makes for great economy of power. There is 
little doubt that the power consumption of 
the hydraulic press could be considerably 
reduced by providing air cylinders partially to 
balance the weight of the moving table. The 
horsepower required to effect the rapid return 
stroke (5 tons at 16in. per second=27 H.P.) is 
actually greater than that required during the 





§‘‘ Pushing the bottom out.” This is a technica] 
expression indicating that the cartridge case is pushed 
through the die in advance of the punch, due to coolant 
liquid being trapped in the bottom of the case when the 
punch strikes it at high ed. It does not mean that 
there is any fracture of the case. The hydraulic press 
is provided with special valve gear to retard the punch 
immediately before it strikes the case, in order to avoid 
‘* pushing the bottom out.” 

The double-rack press has a very fine performance, and, 
although these isolated figures may show that the 
hydraulic press with straight-in-line pumps compares 
favourably with the rack press, they must not be taken 
as being in any way conclusive as to the relative merits 
of the two machines. There are many other factors, 
such as the number.of operators employed, capital and 
maintenance charges, &c., which would have to be taken 





may be as much as 50 per cent. on an 


100-ton press; 10in. diameter ram; two 3}in. diameter push-back rams; 50}in, stroke ; 
Two pumps, each driven by 25 H.P. motors; total rated delivery, 17,200 cubic inches per minute. 





a Swan Sc “i 
26in. draw. 


horsepower (hydraulic), 21-5; peak horsepower 


Power consumption, 0-100 kWh per cycle 


Fic. 7—Record of Drawing Operation with Straight-in-Line Pumps 


This question of compressibility has been 
largely ignored by hydraulic engineers in the 
past, and, in fact, many text books refer to 
water as being incompressible, and indeed at 
working pressures of 750-1500 lb. per square 
inch, such as are common with the accumulator 
system, the compressibility is practically neglig- 
ible. On the other hand, the self-contained press 
on the direct-hydraulic system usually operates 
at very much higher pressures, and the com- 
pressibility of the hydraulic medium can no 
longer be ignored. This is also true even at 
lower pressures, where precisely controlled 
uniform action is essential, as in a broaching 
machine. The precision which has been attained 
and is now demanded of the modern hydraulic 
tool has given fresh significance to compressi- 
bility. 

For machine tools with hydraulic feeds and 
for machines in which the speed must be very 
finely controlled, irrespective of any sudden 
variations of pressure, there is no doubt that 
a low working pressure is essential. In such 
applications the hydraulic mechanism is a part 
of the machine tool, and low stress and low 
pressure are the essence of rigidity. 

The same considerations apply in a lesser 
degree to hydraulic presses, because the same 
precision of movement is not usually required, 
and the loads are very much greater, so that 
there is considerable advantage in employing 
higher pressures, or, to put it another way, a 
low pressure would be a great handicap when 
designing a large press. For instance, a 5000- 
ton press at 1500lb. per square inch would 
require two 69in. diameter rams, with pumps 
and valves in proportion, whereas the same 
press at 3 tons per square inch would require 
one 46in. diameter ram. Nevertheless, the 
energy stored in compressing the oil in the press 
cylinder must not be ignored, and the sudden 
release of that energy at the end of the pressing 
operation may cause damage which cannot be 
overlooked. 

The amount of energy stored in the press 
cylinder is in direct proportion to the pressure. 
To illustrate this, consider two rams and 
cylinders A and B (Fig. 8), each loaded with 
1000 tons. Before the load is applied, the liquid 
column under each ram is 50in. The pressure 
under the large ram A is 1000 lb. per square 
inch; therefore when the load is applied it 





into account in order to reach a fair conclusion. 
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will compress the liquid column fin. ($ per cent. 
per 1000 lb. per square inch), and the energy 
stored in the liquid will be 125 inch-tons. On 
the other hand, the pressure under the small 
ram B is 6000 lb. per square inch, and therefore 
the liquid column will compress I}in., so that 
the energy stored in the liquid in the small 
cylinder will be 750 inch-tons. 

“It is not generally realised that the whole of 
this energy, plus the strain energy of the press 
frame, must be dissipated before the press ram 
can commence the return stroke; i.e., the 
pressure in the press cylinder must be exhausted 
before the push-back rams or return annulus 
can commence to effect the return stroke. 
Also, in the case of a large press, the energy 
must be released gradually in order to prevent 
damage, and the only means of releasing it 
gradually is to pass the pressure liquid through 
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Fic. 8—Diayrammatic Section of Cylinders, illustrating 
Stored Energy in Liquid 


a choke, thereby converting pressure energy 
into heat. If the press is operating con- 
tinuously, it may be necessary to provide cooling 
coils to dissipate the heat. 

It has been suggested that the release of the 
stored energy in the press cylinder can be con- 
trolled and made to do useful work by passing 
it to the return annulus through a radial pump 
of the reversible type, in which the pump will 
act as a motor (and a brake)—Fig. 9. This is 
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Fic. 9—Diagrammatic Section of Hydraulic Cylinder 
* Connected to Rotary Pump 


clearly not practicable, because pressure liquid 
cannot be absorbed by the return annulus until 
the press ram commences the return stroke, and 
it cannot do that until the pressure is released 
from the press cylinder on top of the ram and 
the prefillmg valve is opened. Furthermore, if 
the pump were used as a brake (in other words, 
as a choke) it would heat the oil just the same. 





In a hydraulic coining press or a heading 
press, or any hydraulic press in which the full 


pressure is applied at the end of the stroke, the 
whole of the stored energy of the liquid, plus 
the strain energy of the press frame, is com- 
pletely wasted. This is equally true whether 
it is on a direct-hydraulic or on an accumulator- 
hydraulic system, provided the pressure is the 
same. On the other hand, this is not true of the 
mechanical press, because, after passing dead 
centre, the strain energy of the press frame is 
used to accelerate the fly-wheel on the return 
stroke. Thus, in a mechanical press, the strain 
energy is restored to the fly-wheel at the expense 
of considerable shock to the gearing when the 
fly-wheel is suddenly transformed from “driver” 
to “ driven.” 

This is rather an important point in favour of 
the mechanical heading press, so far as power 
consumption is concerned; but this type of 
press is subject to savage overloads if the tooling 
is not just right, so any saving of power may be 
more than offset by increased maintenance 
costs. Nevertheless, it is well to remember that, 
in a coining or heading operation, the work done 
in stretching the press frame is usually equal to, 
or greater than, that done on the workpiece. 
And in a rubber die press the stored energy in 
the die is an additional factor. 

In a drawing press there is usually a rapid 
build-up of pressure at the commencement of 
the draw and the pressure falls off towards the 
end of that operation—see Fig. 4—therefore a 
large part of the compression and strain energy 
of the build-up peak is given back in useful work 
during the draw. The worst condition for a 
hydraulic press is a blanking operation, where 
the full pressure is built up and then suddenly 
released as the tool breaks through, and the 
stored energy is absorbed by the push-back 
rams, which therefore should be provided with 
an adequate relief valve, or with buffer stops. 

In order to reduce the effects of compressi- 
bility to a minimum and thereby attain a high 
mechanical efficiency, the press designer should 
avoid large annular clearances, domes, and 
pockets which increase the liquid capacity of 
the press cylinder unnecessarily. Also, in 
special cases, particularly machine tools with 
hydraulic feeds, the working pressure should 
not exceed 500 1b. to 1000 lb. per square inch; 
but with large hydraulic presses it will usually 
be found that the advantages to be gained by 
employing working pressures of 2 to 3 tons per 
square inch will more than offset any dis- 
advantage due to increased compressibility. 

Life of High-Speed Pumps.—The author’s 
firm have been making high-speed pumps for 
over ten years, and their earliest pumps are 
still in operation. It is usual after five years of 
heavy duty to renew the roller bearings and fit 
new pump valves; on the other hand, the 
pump bores and.the cylindrical surface of the 
pump rams seldom show any appreciable signs 
of wear; the original lapping marks are still 
visible. 

Power and Speed.—The capacity of the pump 
is determined by the speed of operation and the 
pressure exerted by the ram, thus, a 100-ton 
press operating at 3in. per second would require 
a 100 H.P. pump, although the driving motor 
might be only 50 H.P., if the full pressure is 
applied momentarily, which is usually the case 
at high speeds. 

Plastic moulding presses and extruding 
presses usually operate at a comparatively slow 
speed, say, lin. per minute. Cold forging, plate 
bending, straightening, bushing, &c., are opera- 
tions which usually require a speed of fin. to }in. 
per second. Hot forging usually requires a speed 
of lin. to 3in. per second, and a quick “ get- 
away ”’ so that the tools are in contact with the 
forging for only a few seconds. It will be seen, 
therefore, that pumps of very large capacity 
are required to operate forgings presses of 1000 
tons and upwards. If a large forging press is 
only operated infrequently there may be some 
argument for operating it on an accumulator 
system, thereby employing only a small pump 
and storing the energy to operate the press 
during the time which the press is inoperative. 
The whole question is largely one of capital, 
depreciation, maintenance, and power con- 
sumption. The capital cost of the accumulator 
system may prove to be less than that of the 
direct-hydraulic system, but this will be largely 
offset by increased depreciation and main- 





tenance of the accumulator system and increased 
power consumption. . 

Mechanical Efficiency of High-Speed Pumps.— 
The high mechanical efficiency of the straight-in- 
line pump is largely due to the roller bearings 
and to the fact that there is pure rolling contact 
between the ram ends and the outer races of the 
excentric bearings. If all the delivery valves 
are removed and pressure is supplied to the 
delivery main by hand pump, so that full 
pressure is applied to all the rams and the shaft 
is in rotational balance, the shaft can be turned 
by hand. A five-throw pump similar to Fig. 1, 
with ‘ljin. diameter rams, was subjected to 
2 tons per square inch, so that the ram load on 
each excentric was 3} tons ard the journal load 
8? tons ; the frictional torque was only 8} Ib.-in. 
The same pump, when driven by a 70 H.P. 
motor at 1440 r.p.m. against a working pressure 
of 2 tons per square inch, had a mechanical 
efficiency (7.e., hydraulic output+shaft input) 
of 96 per cent. 

Radial pumps cannot be expected to have 
quite such a high mechanical efficiency, because 
all the load is taken on one excentrie bearing 
and there is frictional displacement between the 
ram ends and the excentric bearing. However, 
most makers claim 70 to 80 per cent. at full load. 








Furnace Damper and Hearth 
Construction 


In the successful operation of furnaces the 
damper is one of the important items of the 
auxiliary equipment. As the principal means 
of controlling the flow of gases, the damper 
regulates the rate of heat admission to the 
furnace, and is the prime agent, not only for 
determining whether the character of the heat- 
ing is satisfactory, but also for ensuring that 














** JAVELLE*’ DAMPER 


the fuel is utilised at the highest possible 
efficiency. Fuel is wasted if the rate of firing 
cannot be correctly adjusted or if leakage of 
cold air into the furnace is permitted, and in 
many cases these factors are almost entirely 
governed by the position and fit of the damper. 
Well-fitting dampers, in a good state of main- 
tenance, easily operated, and capable of fine 
adjustment, are thus an essential feature of 
successful furnace operation. 

In the past, dampers have usually been con- 
structed of steel or iron plates or of fire-bricks 
supported and reinforced by a steel or iron 
framework. Where the temperature of waste 
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gas is high, such dampers frequently become 
burnt and warped, bricks fall out, and satis- 


factory operation becomes impossible. Similarly 
fluctuating temperatures, giving rise to repeated 
expansion and contraction, set up distortion, 
and the same difficulties arise. Hadfields, Ltd., 
of Sheffield, have introduced a means of over- 
coming these difficulties with a new type of 
damper constructed according to the “Javelle”’ 
system. This damper consists of units of heat- 
resisting steel in plates or blocks, which are 
provided with a special type of joint, so that 
they may be built up into the required form. 
These joints are so designed that while pre- 
venting the leakage of gases they allow suffi- 
cient movement of the individual elements to 
permit of repeated heating and cooling, with- 


American Research 
Organisation 

An addition to the several organisations 
for research purposes in the United States 
is the Southern Research Institute, which will 
begin operations this year. Its main purpose 
is to promote the development of the southern 
section of the country by scientific research that 
will result in the introduction of new and 
improved products. It will co-operate with 
manufacturing and industrial interests and 
with the universities and colleges of that 
section, few of which have facilities for solving 
industrial problems on a commercial basis, The 
enterprise is backed and financed by concerns 
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FLYING BOAT IN FLIGHT 


out loss of shape and censequent fouling of the 
guides. ‘ Era” heat-resisting steels are used, 
the grades varying in accordance with the 
working conditions involved, and dampers can 
be furnished which are capable of withstanding 
flue temperatures up to 1100 deg. Cent. 

The accompanying illustration shows a 
damper from a forging plant after 3} years’ 
service, exposed to gas temperatures of 750 deg. 
to 800 deg. Cent. and higher. 

The “Javelle”’ system of built-up units is 
also suited to the construction of furnace 


hearths where the heat-resisting qualities of the 
units, coupled with their freedom to expand 
and contract in accordance with fluctuating 
temperatures, are claimed to ensure long and 
satisfactory service with a minimum of main- 
tenance. 











and associations which are directly or indirectly 
affected by research developments. These 
include manufacturing, mining, and other 
industrial enterprises, trade associations, farm 
associations, and professional men. The 
potential value of the proposed work is shown 
by the fact that the southern section of the 
country contains 20 per cent. of the country’s 
bituminous coal, 66 per cent. of the oil, 50 per 
cent. of the marble, 40 per cent. of the forests, 
66 per cent. of the natural gas, 97 per cent. of 
the phosphates, 90 per cent. of the cotton, 
99 per cent. of the sulphur, 100 per cent. of the 
turpentine and resin, and immense but unex- 
plored quantities of iron ore and salt. In 
operation, a client will enter into contract with 
the Institute for the study of his particular 
research problem for a prescribed sum and a 
certain period of time, the Institute then 








subject, who will give their entire time to the 
matter. Any discoveries thus made will be the 
exclusive property of the client, to whom all 
patents and rights will be assigned, the Insti- 
tute having no financial interests in such 
patented machines or similar developments. 








The “Shetland” Flying Boat 


WE reproduce herewith three photographs of 
the “Shetland ” flying-boats, some particulars 
of which were published in last week’s issue. 
This aircraft, designed and constructed by 





A PASSENGER CABIN 


Short Brothers (Rochester and Bedford), Ltd., 
in collaboration with Saunders Roe, Ltd., is 
the largest British machine which has yet flown. 
It has an all-up weight of 130,000 1b. and is 
driven by four Bristol ‘‘ Centaurus ”’ air-cooled 
engines developing a total of over 10,000 H.P. 
Its gross weight is only 10,000 lb, less than that 
of its American counterpart, tlte Martin 
“Mars,” although its wing span is 50ft. less. 
The “ Shetland,” it is understood, was launched 
about a year ago, but has hitherto been kept on 
the secret list. The first to be produced, we 
gather, will be handed over to the British 
Overseas Airways Corporation and it is probable 
that a fleet of aircraft of this design will be built 
for our Empire and trans-ocean routes. An 
interesting item in the data concerning the 
aircraft is the revelation »that the Bristol 
“Centaurus” engine has a horsepower of 





assigning research men familiar with the specific 





upwards of 2500. 
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Markets, Notes and News 
The prices quoted herein relate to bulk quantities. Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer 
Commercial Conditions in Sweden Scotland and the North Some of the finishing departments of the steel 


Amongst the reviews of commercial con- 
ditions in markets abroad, recently issued by the 
Department of Overseas Trade, is one dealing with 
Sweden. The review covers Sweden’s pre-war 
economy, external trade, and Anglo-Swedish trade, 
and also gives some particulars of wartime changes 
which have taken place in the external trade and 
economy of the country. One section of the review 
is devoted to the wartime development of Swedish 
industry, and points out that the actual number of 
new factories erected during the war to produce 
commodities no longer obtainable from abroad is not 
large. The bulk of the new capital raised for indus- 
trial development during the war has been invested 
in plant to produce armaments, in mines producing 
brown coal and non-ferrous minerals, in factories 
making producer gas plant and rayon cellulose, in 
hydro-electric devélopment, and. in inc 
exploitation of forest products, including pulp 
by-products. In most cases the new plant has been 
set up at an existing factory by a firm for which 
the new venture does not represent its main busi- 
ness. Practically all these factories are owned by 
large private Swedish concerns, and none by foreign 
capital. They will for the most part continue to 
exist in the post-war period as part of the parent 
factory, and their post-war conditions will be deter- 
mined in the light of existing conditions. Detaili 
some of the more important developments, the 
report states that, in addition to meeting its normal 
requirements, the timber industry has been called 
upon to supply very large quantities of wood for 
use as domestic fuel and as fuel for producer gas 
engines, for the manufacture of charcoal for the 
steel industry, and for the manufacture of various 
other by-products. Several factories have been 
built, including one for a yearly output of 50,000 
to 60,000 tons of charcoal, 3000 tons of wood tar, 
and 450 tons of methanol. In the mining industry 
the principal mining company, the Boliden Com- 
pany, has increased its copper output by 3000 to 
4000 tons a year, and the yearly output of lead is 
estimated at some 15,000 tons. The same company 
is exploiting a new nickel ore deposit, and is experi- 
menting with the production of cobalt and mercury. 
Aluminium oxide and aluminium began to be pro- 
duced in 1942, and the small-scale production of 
wolfram has been increased. In a section dealing 
with Sweden as a post-war market for United 
Kingdom imports, the report expresses the view 
that, in the main, Anglo-Swedish trade will have 
to be almost completely rebuilt, and it will probably 
be some time before normal trading conditions are 
fully re-established. Apart from the general 
problems connected with relief and reconstruction 
in Europe, there will be initial difficulties in reorga- 
nising the direction of trade and forming fresh trade 
connections. These difficulties, it is believed, should 
be admittedly of a temporary nature only, and it 
seems highly probable that much goodwill will be 
available on both sides to assist in the task. The 
report is published by H.M. Stationery Office, 
price 6d. 


The Pig Iron Market 


There are no new developments to record 
concerning the pig iron market. The current output 
of all grades of pig iron is quickly absorbed, and 
there is, as yet, little indication of greatly increased 
production. Certainly, there is very little surplus 
after the present requirements of consumers have 
been met, and in the case of high-phosphorus iron, 
allocations appear to be very restricted. The light 
castings foundries have in the past few months 
required more high-phosphorus iron to enable them 
to meet an increasing demand for their products, 
and with the progress of post-war reconstruction 
further calls for builders’ and other domestic cast- 
ings will inevitably reach them. The restricted 
amount of skilled labour available to the light cast- 
ings foundries, however, coupled with limited allo- 
cations of high-phosphorus iron, prevents much 
expansion of business at present. With regard to 
low and medium-phosphorus pig iron, allocations 
are on rather better lines. The general engineering 
and jobbing foundries are the principal users of 
these grades, and with the moderate amount of 
business at present in their hands, their current 
needs are more easily met. There has also recently 
been some improvement in the quantities of hema- 
tite released by the Control. Supplies of foundry 
coke are maintained with a fair degree of regularity, 
although present conditions do not permit the 
accumulation of any appreciable stocks. Business 
in the market for ferro-alloys has fallen off some- 
what with the end of the war in Europe. No changes 
of prices have so far occurred. 





Annual reports recently issued by some of 
the Scottish iron and steel concerns have revealed 
some interesting facts about the pressure at which 
the industry has been working during the war 
years. In his chairman’s address at the recent 
annual meeting of Stewarts and Lloyds, Ltd., Sir 
Allen Macdiarmid referred also to other matters of 
considerable importance to iron and steel producers 
at present. Speaking of controls, he said that so 
long as we were at war and so long as commodities 
and necessities were in short supply, some form of 
control was necessary. But controls should be 
dissolving bodies, and their dissolution should take 


place at the moment when there was no urgent. 


national need for their retention.... At the 
moment, the Scottish iron and steel industry is 
finding trading conditions rather difficult, as many 
war contracts have been completed. War require- 
ments for the Japanese campaign will, of course, 
continue to absorb a certain amount of production, 
but, no doubt, the time will soon be appropriate 
for more capacity to be allocated to the provision 
of civilian needs. For the present, however, most 
departments are working at a lower rate than for 
some months past. There is not much call for heavy 
structural steel. The plate mills are still affected 
by a scarcity of shipbuilding specifications, although 
locomotive and rolling stock builders continue to 
absorb fair quantities of plates. Re-rollers of bars 
and small sections are finding that new business is 
reaching them slowly, and that it is not easy for 
them to arrange their programmes. Their present 
supplies of billets are adequate to the current need, 
although increased activity in the re-rolling works 
will create some anxiety regarding the supply 
position of semis. The light mills of the sheet 
makers maintain their high rate of employment, 
and there are no signs that the present activity will 
diminish. Hutment sheets are in heavy demand, 
and the container and power plant industries are 
also consuming big tonnages. Business in the 
Lancashire iron and steel markets has not under- 
gone any outstanding change in the past week or 
two. The steelworks are fairly active, and maintain 
good deliveries against existing orders. Rods, 
billets, and other descriptions of semi-finished steel 
are in good demand, and there is also an active 
business in light gauge sheets. Mild steel bars are 
in moderate request and a steady trade prevails in 
black bars for bright drawing. 


The North-East Coast and Yorkshire 


The last week or so has brought no changes 
of note in the iron and steel industry on the North- 
East Coast. Trading conditions have naturally been 
rather dull, although there is every expectation of 
renewed activity as the work of reconstruction at 
home and abroad is undertaken. The statement 
made by the Minister of Production last week 
gives some indication of Government plans to meet 
the needs of the Far Eastern campaign, and, no 
doubt, producers will be able before long to turn 
more of their attention to civilian requirements 
which have arisen with the end of the war in 
Europe. Restricted fuel supplies and the increased 
fuel prices are factors of no little importance at 
present, but, nevertheless, there are signs of 
increasing iron and steel business in the near future. 
At the moment, however, activity generally is not 
outstanding. The re-rolling works continue at a 
moderately good rate of employment, and maintain 
their demand for supplies of semis. Billets, blooms, 
and slabs are required regularly in substantial 
quantities. In the plate mills rather more work 
has come forward recently, increased quantities of 
material being taken up for ship repair work. 
Locomotive and wagon-building firms continue to 
make a fair call for plates, whilst a proportion of 
current business is provided by the power plant 
and boiler makers. Steel rail requirements are 
heavy, and colliery material, such as props and 
arches, is in demand. There is no change in con- 
ditions at the sheet mills. Producers of light gauge 
sheets continue their activity at a heavy pressure, 
and many makers are now booked beyond the end 
of Period III. The demand for galvanised sheets is 
insistent, and is a good deal in excess of present 
galvanising capacity. The Yorkshire steel industry 
is fairly active, although in recent months there has 
been a gradual decline in many Government require- 
ments. Post-war prospects appear to be good in the 
steel and allied industries, both in home and export 
business. Moderate outputs are maintained by 
basic steel makers, and acid-carbon steel plants are 
also quite well employed. In alloy steels the less 
expensive grades continue to provide most of the 
present business. There is little call for the more 
costly varieties. High-speed steel is in fair request. 





industry are quite busy, the agricultural machinery 
makers, for example, being well provided with work. 
Some good orders for railway material are also in 


The Midlands and South Wales 


Operations at the iron and steelworks of 
the Midlands are continuing at a moderate rate, 
though in some departments the need for fresh 
business to replace completed Government con- 
tracts is very noticeable. With the continuation of 
the war against Japan, a proportion of the produc- 
tion will be needed to fulfil Service requirements, 
but it will, nevertheless, become possible to turn 
over some capacity to the civilian demands which 
have accumulated during the war years, and which 
will increase as the period of reconstruction pro- 
ceeds. In recent months, some departments of the 
steel industry have had capacity available for much 
more work than they have been receiving, and with 
the end of hostilities in Europe, there are hopes 
that some of the post-war plans made by the industry 
can be put into effect. There is undoubtedly a 
large potential business in iron and steel, both in the 
home and export spheres. Present conditions, 
however, are rather irregular. In the steelworks, 
re-rolling departments are moderately active, with 
a fair demand for small bars, angles, and sections. 
The mills producing heavy plates and sections, 
however, are not very well placed with orders at 
present, and it seems unlikely that they will experi- 
ence any marked improvement until constructional 
work of various kinds is resumed on a@ big scale. 
Colliery steel requirements continue to provide 
regular business of a fairly substantial nature. The 
sheet mills remain the most active section of the 
steel industry, and there is no sign of abatement 
in the pressure upon them. Contracts for light gauge 
sheets now in hand are sufficient to keep the mills 
fully employed for several months. There is con- 
tinuing steady employment in the finished iron 
industry. Best bars are absorbed in good quan- 
tities, and producers of Nos. 3 and 4 quality bars 
also have a good deal of work in hand. In the 
South Wales steel industry, the conclusion of the 
European war does not appear to have affected 
operations very much. There is a fair amount of 
work in hand, especially amongst the producers of 
steel semis. The demand for soft and other steel 
billets appears to have eased slightly during the past 
week or so, but makers have sufficient orders on 
their books at present to keep up a high rate of 
employment for some time. Light gauge sheets 
are in strong request, and there is consequently a 
maintained call for sheet bars. Business in plates 
and heavy structural materials is very moderate. 
The market for tinplates has shown a fair amount of 
activity in the past week or two. Home consumers 
are placing orders for delivery in the third period. 


Iron and Steel Scrap 

Although operations in the iron and steel 
scrap markets have been affected by recent holiday 
periods, the general demand for most grades of good 
quality heavy material is maintained. In most 
districts the supplies of first-class iron and steel 
scrap are scarcely adequate to current requirements, 
but there is not much business in the inferior and 
lighter qualities, of which supplies are plentiful. 
It may be noted that in his recent Presidential 
Address to the National Federation of Scrap Iron, 
Steel, and Metal Merchants, Mr. George Campbell 
expressed the view that the scrap industry could 
look forward to a number of busy years, particu- 
larly in view of the amount of battlefield and other 
wartime scrap that would need to be processed, 
and having in mind the years of activity likely in 
the steel industry. There is little change in the 
volume of recent business in heavy mild steel scrap. 
This description is in keen request, especially in 
furnace sizes. The demand for foundry sizes has 
declined a little. Good quantities of bundled steel 
scrap and hydraulically compressed steel shearings 
continue to be taken up, and although business in 
mind steel turnings is not very brisk, there is a 
moderate call for the good heavy and chipped 
varieties. Business in mixed wrought iron and steel 
scrap has recently been a little quieter, although 
good tonnages of heavy material are being absorbed. 
The supply of light mixed wrought scrap is plentiful 
and is not disposed of easily. Short heavy steel 
scrap, for electric furnace and cupola purposes, is 
disposed of in good tonnages, but there does not 
appear to be difficulty in obtaining sufficient to meet 
the present demand. An active business continues 
in heavy cast iron scrap in large pieces and furnace 
sizes, but there are few transactions in light cast 
iron scrap, owing to the small quantities available 
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Rail and Road 


AMERICAN LocoMOTIVE BUILDING.—A_ recent 
announcement in Railway Age states that the 
Pennsylvania Railroad has ordered fifty multi- 
cylinder steam locomotives, capable of pulling full- 
length passenger trains at speeds up to 100 m.p.h. 
and freight trains on fast schedules. Twenty-five 
engines will be built by the Baldwin Locomotive 
Works and twenty-five engines and fifty tenders in 
the Altoona, Pa., shops of the railway. The new 
locomotives will go into service this year. Known 
as Class ** Tl,” the new locomotives are to be used 
on the Pennsylvania’s main steam lines west of 
Harrisburg. They are designed materially to 
increase the efficiency and economy of operation in 
through passenger and freight service. Two “Tl” 
engines already have been built and have been in 
service for some time. 

LiceNSING oF Larp-Up VrHicLES.—Owners of 
laid-up vehicles who propose to put them on the 
road are advised by the Ministry of War Transport 
to make early application to local taxation offices 
for vehicle licences and petrol ration books. As a 
first step, vehicle owners should obtain insurance 
cover against third-party risks, without which they 
cannot get a vehicle licence or fuel.’ They should 
then complete the vehicle licence application form, 
copies of which can be obtained from any money 
order post office, and send or take it to the local 
taxation office. Applications for licences must be 
accompanied by the prescribed fee, and a certificate 
of insurance or other evidence of insurance against 
third-party risks. Owners of currently licensed 
vehicles can obtain their basic petrol ration books 
by personal application to any post office trans- 
acting motor licence business or from their local 
taxation office. 


Councit FOR EUROPEAN INLAND TRANSPORT.— 
At the first meeting of the Provisional Council for 
European Inland Transport, the following were 
appointed members, some of them temporarily, of 
the Provincial Executive:—Mr. Jean Levy, 
nominated by the Provisional Government of the 
French Republic; Mr. V. M. Barrington-Ward, 
nominated by the Government of the United 
Kingdom of Great Britain and Northern Ireland ; 
General Charles D. Young, nominated by the 
‘Government of the United States of America ; Mr. 
Paul de Groote, Belgium: and Mr. C. Gischler, 
Netherlands. At the subsequent meeting of the 
Provisional Executive, Mr. Jean Levy was elected 
Chairman. The Executive also appointed Professor 
E. R. Hondelink (Netherlands) to be Director- 
General, with responsibility for the direction of the 
technical and administrative work of the organisa- 
tion. 


Air and Water 


Wak Recorp or SoutH Wates Ports.—It is 
stated that during the war in Europe the South 

fales ports of Newport, Cardiff, Penarth, Barry, 
Port Talbot. and Swansea handled over 90 million 
tons of imports and exports. In addition, 262,604 
Service personnel passed through the ports. In 
the preparations for D day, 150 vessels, carrying 
89,371 tons*of military stores and equipment, 
together with 41,630 personnel, were loaded. 


GERMAN SUBMARINE AT WESTMINSTER.—On 
Tuesday, May 22nd, the surrendered German sub- 
marine ‘‘U 776,”’ reached Westminster Pier from 
Weymouth. On Tuesday evening with the falling 
tide the hawsers connecting her to the embankment 
parted, and the submarine, after settling over at an 
acute angle, drifted some yards before the Port of 
London Authority men made her secure. The 
submarine is of the 500-ton class, and had been in 
commission about a year. She had only made one 
patrol of about fifty days, when, with two other 
similar craft, she was surrendered. It has now been 
decided that she will be used for exhibition at No. 1 
Berth, North Quay, Western Dock, London Docks, 
and will be open to the public from Friday, 
May 25th until June 3rd. 


SoutH ArricaN Mart ConTRACT AND FREIGHT 
AGREEMENT.—A new ocean mail contract has 
subject to ratification by both Houses of Parliament 
of the Union, been negotiated with the South 
African Government by Sir Vernon Thomson, 
chairman of the Union-Castle Mail Steamship 
Company, Ltd. This contract, which is for a 
period of ten years from January Ist, 1947, provides 
for the resumption as soon as circumstances permit 
of the weekly mail service, which was accelerated 
just prior to the outbreak of war, between South- 
ampton and Cape Town. It will be necessary to 





Memoranda 


the war. Owing to the greatly enhanced cost of 
building and operating vessels for this service, the 
annual sum payable for services rendered by the 
mail vessels has been increased to £300,000 per 
annum. At the same time a new freight agreement 
between the Union Government and the Union- 
Castle Company, on behalf of the South African 
Conference Lines, has also been arranged to operate 
from January Ist, 1947, for a period of ten years. 


Scottish MERCHANT SHIPBUILDING.—Returns 
made recently by the Regional Directors of Merchant 
Shipbuilding show that in the month of April eight 
merchant ships, totalling 29,500 gross tons, were 
launched from Clyde yards. In the same month 
one vessel of 7550 tons was launched from a Scottish 
east coast shipyard. 


Miscellanea 


Tae Meucuett Mrepau.—The Council of the 
Institute of Fuel has unanimously decided to award 
the Melchett Medal for 1945 to Professor C. H. 
Lander. 


NATIONAL CERTIFICATES IN METALLURGY.— 
Details have been announced by the Ministry of 
Education of a scheme for the award of National 
Certificates in Metallurgy. Two grades of certi- 
ficate will be awarded, Ordinary and Higher, and 
examinations will be held for the Ordinary Certi- 
ficate in 1946. The certificates will be awarded on 
conditions agreed between the Ministry, the [ron 
and Steel Institute, the Institution of Mining and 
Metallurgy, and the Institute of Metals, and the 
Institute of British Foundrymen will. co-cperate 
in the case of advanced courses which include 
specialised instruction in foundry work. Colleges 
and schools with candidates wishing to study for the 
certificate as from the beginning of the school year 
1945-46, are asked to apply to the Ministry for 
approval of their schemes. Intending students 
can obtain information from their local technical 
colleges or from the Secretary to the Joint Com- 
mittee for National Certificates in Metallurgy, 
4, Grosvenor Gardens, London, S8.W.1. 


X-Ray CRrySTALLOGRAPHY.—By the courtesy of 
Professor C. E. Tilley, F.R.S., and Professor Sir 
Lawrence Bragg, F.R.S., a summer school in X-Ray 
crystallography will be held again this year in the 
Department of Mineralogy and Petrology and in the 
Cavendish Laboratory, Cambridge. The greater 
part of the course will be devoted to practical work 
on the interpretation of the various types of X-ray 
photograph. For the last two days, however, alter- 
native lectures and demonstrations will be offered 
in A and B sections. The A section will include 
further steps, theoretical and practical, in the study 
of crystal structures, while in the B section some 
applications of the earlier work of the course to 
metallurgical problems will be studied. The school 
will be held from Monday, September 3rd, to Friday, 
September 14th, inclusive. A detailed syllabus and 
form of application for admission may be obtained 
from Mr. G. F. Hickson, M.A., Secretary of the 
Board of Extra-Mural Studies, Stuart House, 
Cambridge, to whom the completed application form 
should be returned not later than June 23rd, 1945. 


State BursaRIEs IN SctencE.—The Ministry of 
Education and the Scottish Education Department 
have announced that State bursaries in science will 
be awarded this year. Boys and girls who are 
awarded bursaries will take courses in physics, 
mechanical engineering or electrical engineering, 
and, in a small number of cases, in metallurgy, 
mining engineering, glass technology, or fuel 
technology. The courses will be taken at univer- 
sities, university colleges, and technical colleges. 
After training, students will be allocated to tech- 
nical work in the Forces or responsible civilian 
employment of national importance. Candidates, 
who must have reached the age of seventeen before 
July 1st and be under nineteen on September 30th 
of this year, should have passed the English Higher 
Certificate examination in physics, mathematics, 
and chemistry, or the Scottish Senior Leaving 
Certificate examination in mathematics and science 
or mathematics and technical subjects both on the 
higher grade. Boys and girls who are taking one 
of these examinations this year are also eligible. 
A leaflet giving full details of the scheme can be 
obtained from the Ministry of Education (Awards 
Branch), 14-22, Lennox Gardens, S.W.1, or the 
Scottish Education Department, 9 and 10, Aber- 
cromby Place, Edinburgh, 3. The envelope should 
be marked ‘“U.B.” Applications for bursaries 
which must be on the prescribed form, must reach 
the appropriate education department by June 30th 


Personal and Business 


Mr. K. M. Jones, Mr. A. O. Morgan, and My 
L. D. Williams have been appointed directors of the 
Briton Ferry Steel Company, Ltd. 

Tue InstirutTe oF MARINE ENGINEERS hus now 
vacated its High Wycombe address, and has returned 
to 85, The Minories, London, E.C.3. 

Mr. J. L. Rtorpan has been appointed |. ondon 
manager of Heatly and Gresham, Ltd., in succession 
to Mr. G. J. Cassie, who has recently retired. 

_AvELING-BarForp, Ltd., announces that, jy 
view of the retirement of Mr. Geoffrey Barford, Mr, 
FitzHerbert Wright has been appointed work, 


director and Mr. James Barclay commercial 
director. 
Mr. Frank TUCKWELL, works manager of tie 


‘Dunlop remould factory of Stoke-on-Trent, has 
been appointed chief labour officer in succession to 
Mr. D. B. Collett, who goes to Speke as general 
works manager. 

MacroMgE, Ltd., of Alcester, Warwickshire, 
announces that it has reached an agreement whereby 
Heatly and Gresham, Ltd., of London, Calcutta, 
Bombay, Lahore, and Madras, will represent solely 
its interests in India, Burma, and Ceylon. ; 

At the request of Pilkington Brothers, Ltd., the 
Minister of Production has agreed to the release of 
Mr. Lewis J. B. Forbes, who has been serving as 
Regional Controller of the Ministry of Production 
in Scotland and Chairman of the Scottish Regional] 
Board. 

THE British THoMSON-Hovuston Company, Ltd., 
informs us that Mr. H. N. Sporborg is retiring at the 
end of June from the position of chifirman of the 
board after completing forty-three years’ service 
with the company. Mr. Sporborg is also rotiring 
from the positions of vice-chairman of Associated 
Electrical Industries, Ltd., chairman of the Cosmos 
Manufacturing Company, Ltd., chairman of Lamp 
Caps, Ltd., director of the Metropolitan Vickers 
Electrical Company, Ltd., and director of the 
Switchgear Testing Company, Ltd. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their’insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Chartered Surveyors’ Institution 
Monday, May 28th.—12, Great George Street, West- 
minster, S.W.1. Annual general meeting. 5 p.m. 
Institute of British Foundrymen 
Friday and Saturday, June 15th and 16th.—Waldorf 
Hotel, Aldwych, W.C.2. Annual meeting. Friday, 
6.45 p.m.; Saturday, 9.30 a.m. 
Institute of Economic Engineering 
Saturday, June 9th.—LoNnvDON Section : Waldorf Hotel, 
Aldwych, W.C.2. ‘Co-ordination in Factory 
Administration,” P. M. Garnier. 2.30 p.m. 
Institute of Welding 
Monday, June 11th.—Leeps anp District Brancu: 
Great Northern Station Hotel, Leeds. ‘The 
Industrial Application of Automatic Submerged 
Arc Welding,” R. R. Sillifant. 7 p.m. 
Institution of Automobile Engineers 
Tuesday, June 5th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘‘ Car Radio,” 
A. W. Martin. 5.30 p.m. 
Institution of Civil Engineers 

To-day, May 25th.—Great George Street, Westminster, 

8.W.1. ‘Economics of Multi-Storey Buildings,” 











A. 8. Grunspan. 5.30 p.m. 

Tuesday, May 29th.—Great George Street, Westininster, 
5.W.1. * Methods of Recording Costs,” R. M. Wynne 
Edwards. 5.30 p.m. 

Thursday, May 31st.—Great George Street, Westininster, 
8.W.1. Films on ‘“ Methods of Loading and Unload- 
ing Rails and Sleepers,’ and ** Flame Cleaning of 
Structural Steelwork.” 5.30 p.m. 

Saturday, June 9th.—YorKsHIRE AssociATION: ‘The 
Mansion, Roundhay Park, Leeds. Annual general 
meeting and luncheon. 1 p.m. 


Institution of Electrical Engineers 
Wednesday, May 30th.—S. MipLanp StupENTs: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham, 3. ‘“‘ Electrical Technique in Resist- 
ance Welding,” T. E. Calverley. 7 p.m. 

Institution of Mechanical Engineers 
Friday, June 1st.—Storey’s Gate, Westminster, 5.W.|!. 
An exhibition of films of engineering interest. 
5.30 p.m. 
Friday, June 22nd,—Storey’s Gate, Westminster, 8.W.1. 
Conference on ‘* The Unification of Screw Threads.’ 
10.30 a.m. and 2.30 p.m. 

? Women’s Engineering Society 

Monday, June 11th.—MANcHESTER Branco: The Engi- 
neers’ Club, Albert Square, Manchester. ‘* Women 








build mail vessels in replacement of those lost during 


next. 


and Workshop Skill,” Miss V. Holmes. 6.30 p.m. 
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Association of Consulting Engineers 

On Thursday, May 24th, the Association of 
Consulting Engineers held a luncheon at the 
Waldorf Hotel, London. Mr. D. M. Watson was 
in the chair. Proposing the toast of “‘ The Engi- 
neer and World Reconstruction,” Mr. Spencer 
Summers, Secretary of the Department of 
Overseas Trade, remarked that our manufac- 
turers could not be expected to change over from 
war to peace production or even from home to 
export technique without the return of many 
of their key men, notably draughtsmen and 
designers. In his judgment only when help in 
practical form in such directions was available 
would we be justified in stirring up that enthus- 
iasm for exports that our new position as a 
debtor nation required. The part that con- 
sulting engineers could play in the field of 
exports was fully ised in his department. 
In a sense they might be described as the recon- 
naissance corps, for they were able to make 
contact with overseas projects at an early stage 
and in a position to influence the source from 
which engineering supplies were ultimately 
obtained. In reply to Sir Herbert Williams, 
who proposed the toast of “The Success and 
Prosperity of the Institution,” Mr. Watson 
asked whether engineers were available in the 
war-devastated countries, and if they were, 
had they offices and staff, without which they 
could not work. He thought it highly improb- 
able and considered that the help of British 
engineers would be needed. Referring to the 
shortage of staff, he appealed to the Government 
“to give them the staff and they would finish 
the job.” 


Ministry of Economic Warfare 


CoRRESPONDENCE between the Prime Minister 
and Lord Selborne, regarding the Ministry of 
Economic Warfare, was issued for publication 
on Monday, May 28th. In a letter written to 
Mr. Churchill on May 15th, Lord Selborne 
stated that he had long held the view that the 
continuation of the Ministry of Economic 
Warfare would not be justified after the vessa- 
tion of hostilities in Europe. Since Japan is an 
island, the blockade of that country was neces- 
sarily @ much simpler operation than the 
blockade of Germany ; all its foreign trade could 
be, and had been, throtiled by the Allied 
Navies and Air Forces. The elaborate work of 
negotiation with contiguous neutral countries 
and firms situated in them did not therefore 
arise. Although a certain amount of economic 
warfare work would remain, the volume would 
be so greatly reduced that it would be ufineces- 
sary to continue a separate department for the 
purpose. Lord Selborne continued .that he 
shared Mr. Churchill’s view that wartime 
departments should be terminated as soon as 
they were no longer necessary, and, in the 
present circumstances, he thought that the 
Ministry of Economic Warfare should be wound 
up and its remaining functions allotted to the 
appropriate department. In his reply, Mr. 
Churchill expressed his agreement with the 
reasons given for suggesting that the time had 
now come to wind up the Ministry of Economic 
Warfare, and said that the necessary arrange- 
ments had been made. That Ministry had 
played an important part in the great victory 
which we had won, and the Minister and all 
members of the staff could look back with just 
pride on their work. 


Lifeboats After the War 


Tue Royal National Lifeboat Institution 
announces two programmes of construction, 
which will cost at least £800,000. During the 
war the building of motor lifeboats for stations 
round the coasts of Great Britain and Ireland 
practically ceased owing to the demands which 
the Fighting Services made on the shipbuilding 
yards. Since the beginning of 1941 the Insti- 
tution has only been able to complete two life- 
boats. In normal times the number would 
have been between forty and fifty. Over the 
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which were destroyed by the enemy, two which 
were captured, and three which were requisi- 
tioned by the Government. As soon as the 
shipyards are free to take the Institution’s 
work again it will lay down twenty-nine life- 
boats as @ first step towards making up for the 
losses and delays during the war. It proposes 
to make two important changes in its fleet, 
namely, to get rid of all one-engine, single-screw 
boats and all petrol engines, replacing them with 
two-engine, twin-screw boats driven by oil 
engines. In order to do this another fifty boats 
will be laid down in the near future. Other 
plans which will affect new construction and 
which will be put in hand immediately are 
improved caterpillar tractors and lifeboat 
carriages for launching, and the installation of 
loud hailers—one of the most important inven- 
tions of the war—in one hundred lifeboats of the 
larger types. The most difficult invention to 
adapt to the conditions of lifeboat service has 
been wiceless equipment, the principal difficulty 
encountered being that of protecting the wireless 
apparatus from the sea. At present it is only 
in lifeboats with cabins that wireless trans- 
mitters and receivers can be used. For tifeboats 
without cabins the Institution has had special 
receivers designed, which it has itself made 
water-tight. Later on it hopes to have water- 
tight transmitters also. It will then beable to 
fit in every lifeboat wireless apparatus for 
sending as well as receiving messages. 


The Magnetic Mine 

Nava. experts were practically certain in 
October, 1939, that the enemy was using a 
magnetic mine, and the capture and “ analysis ” 
of the first mine on the night of November 24th, 
1939, not only showed the mechanism by which 
it worked, but gave the crucial technical figures 
of the strength and duration of the magnetic 
field required to fire it. Without these facts, 
counter-measures were barely possible. Once 
in possession of them, a completely successful 
method was found in the ‘‘ Double L,” or double 
longitudinal, sweep. This comprises two mine- 
sweeping ships, each towing a long tail of self- 
buoyant electric cable. Electricity is generated 
on the ships, stored momentarily in batteries, 
and passed through both cables as a large 
“surge.’’ By this means 10 or more acres of the 
sea bottom can be subjected to a magnetic field 
of sufficient strength and duration to explode 
all the mines therein. The ships towing the 
sweep proceed on their parallel courses, repeat- 
ing the process, and ia this way a continuous 
line of sea bottom is cleared. The main advan- 
tages of the “Double L” are that the sweep is 
easy to tow and to handle, and it does not foul 
wrecks and buoys. It is not damaged by the 
explosion of the mines and it will sweep a large 
area with 100 per cont. effectiveness. The 
original “Double L”’ sweep was constructed 
on the shore of the Isle of Grain near Sheerness 
and towed behind a tug. It was made from 
cable used for charging submarine batteries, 
and floated on logs originally intended to make 
masts for ships. The logs soon gave way to 
self-buoyant cable designed and produced by 
two of the leading British cable manufacturers. 


The Late Sir Martin Forster 


By the death of Sir Martin Forster, which 
took place in Mysore on Thursday, May 24th, 
the engineering and scientific world has lost a 
distinguished member. Martin Onslow Forster, 
who was in his seventy-third year, received 
his technical: training at the Finsbury 
Technical College, and studied at Wiirzburg 
University, gaining the Ph.D. degree, and also 
at the Central Technical College. In 1894 he 
became a Salter’s Company Research Fellow, 
and in 1899 Gramville Scholar of the London 
University, in which he gained his D.Sc. degree. 
From 1895 until 1902 he acted as demonstrator 
at the Royal College of Science, South Kensing- 
ton, and from 1902 until 1913 was Assistant Pro- 
fessor of Chemistry. In 1904 he was appointed 


He was Vice-President 
of the Institute of Chemistry twice, from 1908 
to 1911, and from 1915 until 1918, and from 
1914 to 1922 he was Convocation Member of 
the Senate of London University. In 1918 the 


the Longstaff Medal. 


Salter’s Institute of Industrial Chemistry 
appointed him as its first director, a post which 
he continued to hold with distinction until he 
went to India in 1922. From 1915 till 1918 he 
was a director of British Dyes, Ltd., and was 
Prime Warden of the Worshipful Company of 
Dyers from 1919 to 1920. He was appointed 
Director of the Indian Institute of Science at 
Bangalore in 1922, and he retired from that 
position in 1933 and lived at Mysore. He was 
elected a Fellow of the Royal Society in 1905 and 
later served on the Council. In 1933 he was 
knighted. He was Treasurer of the Chemical 
Society from 1915 to 1922, and was President 
of the Chemical Section of the British Associa- 
tion at its Edinburgh meeting in 1921, and of 
the Indian Science Congress in 1925. 


Employment Returns 

THe quarterly unemployment returns were 
issued by the Ministry of Labour and National 
Service on Friday, May 25th. They show that 
the number of men and boys registered at 
Employment Exchanges in Great Britain as 
wholly unemployed at April 16th, 1945 
(exclusive of 20,667 men who had been classified 
as unsuitable for ordinary industrial employ- 
ment) was 61,208 ; those registered as on short 
time or otherwise temporarily suspended from 
work on the understanding that they were 
shortly to return to their former employment 
numbered 438; and those registered as unem- 
ployed casual workers (being persons who 
normally seek their livelihood by jobs of short 
duration) numbered 752. As compared with 
January 15th, the latest date for which com- 
parable statistics are available, the numbers 
wholly unemployed showed a decrease of 2005 ; 
those temporarily suspended from work showed 
a decrease of 618, and unemployed casual 
workers showed a decrease of 52. The corre- 
sponding figures for women and girls at April 
16th, 1945, were 27,761 wholly unemployed 
(exclusive of those, numbering 482, who had 
been classified as unsuitable for normal free-time 
employment), 258 temporarily stopped, and 
62 unemployed casual workers. As compared 
with January 15th, the numbers wholly unem- 
ployed showed a decrease of 4299; those 
temporarily stopped showed a decrease of 1281, 
and unemployed casual workers showed an 
increase of 14. A table showing the difference 
between January 15th, 1945, and April 16th, 
1945, in the total numbers unemployed on the 
registers in the various administrative regions 
indicates a small increase in the number of 
unemployed in the Southern, Midlands, and 
North-Western Districts and less unemploy- 
ment in the other regional areas. 


American Oil Loading Port Returned 
to British Control 
Ir is announced by the headquarters of the 
United Kingdom Base of the United States 
Army that, after dispatching 28,845,000 gallons 
of oil from the port of Poole, Dorset, the United 
States Transportation Corps recently returned 
the port to British control. It may now be 
stated that the American transportation officials 
selected Poole to serve as the principal centre 
for dispatching oil to the Continent because its 
harbour was best suited for the loading and dis- 
charging of shallow-draught coasting vessels. 
Poole also figured largely, we may now recall, 
in pre-invasion days in the loading of barges 
with ammunition, food rations, and materials 
for chemical warfare. With only a pair of 
crawler crancs and improvised conveyor belts, 
a Negro Transportation Corps Company has 
loaded no less than 2,575,000 5-gallon jerricans 
and 310,000 drums of oil supplies at Poole 
harbour since D-day. The coasting vessel 
“ Kentish Coast,” with its cargo of 401 tons of 





Honorary Secretary of the Chemical Society 





same period the Institution lost five boats, 





and served in that capacity until 1910, gaining 





oil supplies, was the last ship to sail under 
American jurisdiction from Poole. 
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crawlers, will cut to depths up to 15ft. and 


American Road-Making Machinery _ [atts of io. to asin 


In the Barber-Green machine, however, 













=. = % ATMAN the ladder frame is vertical, and is thus able 
By E. B, TRATMAN to make cuts close to pipes, conduits, side. 
No. 1{1—(Continued from page 406, May 23th) walk kerbs, or other obstructions. The arrange. 


ment makes the machine very compact. The 

OR roadside drains, as well as for sewer;cut. In the second type, of which the|third type of trenching machine has excavat- 

construction and the laying of water and| Parsons machine is an example, an endless|ing buckets and cutter blades mounted on 
gas mains, electric cables and conduits, and} chain of buckets is mounted on a ladder|the rim of a vertical wheel, 9ft. to 12ft. in 
other utilities, various forms of trenching| frame, as in a ladder dredger, but there is|diameter, carried on a hinged boom at the 
machines are used. They are of three general | no topping-lift to support the outboard end of | rear, by means of which the depth of cut is 
types—single bucket, bucket chain, and/the ladder. The cutting edges of the buckets|regulated. An advantage of trench cutting 
bucket wheel. Of the first type is the trench! are supplemented by knives or cutters on|by machine is the ability to out very narrow 

















FiG. 15—CONCRETE MIXING, LAYING. SPREADING, AND FINISHING 





hoe or pull-shovel, a modification of the lighter; the chain. For wide trenches there may be|and deep cuts, as for cables or small pipes, 
style of power shovel. A short dipper handle | two parallel ladders. The material falls from|thus expediting the work and causing a 
has its end pivoted to the head of the boom or|the buckets into a hopper which feeds a/minimum of damage in crossing lawns or 
jib, and is so rigged that the bucket makes its | lateral belt conveyor delivering to a motor| parks. The trencher may carry a drum and 
cut by an inward stroke, the boom being |lorry or piling the material along the trench} cable for operating a blade or back. filler to 
raised or lowered to regulate the depth of!for refilling. Such machines, mounted on! move the excavated material back into the 



















FINISHING MACHINES . 
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trench. In some makes there is also a device 
for tamping or ramming the back-filled 
material. 

Whatever may be the material of the 
formation or grade in the cuttings and 
embankments, the surface is usually com- 
pacted and finished by rolling to prepare it 
for the paving. Plain rollers are of the three- 





used, in order to make a homogeneous mass 
of the earth deposited and spread in layers. 
With two 48in. drums, 48in. long, mounted 
end to end, the weight of the Adams roller 
of this type is 4 tons with drums empty, 
6 tons with water filling, and 8 tons with sand 
filling. For these three conditions, the 
ground pressure per square inch is 188 lb., 
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FiG. 17—CONCRETE PLACING FROM BOOM OF MIXER 


. 


wheel and tandem types, and for this work are 
usually self-propelling, although in building 
embankments they may be hauled by tractors 
singly or in groups. With the old steam 
roller, the boiler and its contents, plus the 
tank and bunker, supplied a large proportion 
of the necessary weight. But modern rollers, 





with oil or petrol engines, of 15 to 65 H.P., 


300 lb., and 387 lb., while the pressure on 
each foot or tamper is 989 Ib., 1576 lb., and 
2034 Ib. respectively. 

Where an existing road is to be improved, 
widened, or repaved for heavy traffic, it is 
often necessary to remove old concrete or 
bituminous paving. On relatively small 
jobs the paving may be broken up by hand- 





For the preparation, laying, and finishing 
of the paving, elaborate machinery and equip- 
ment has been devised, the term ‘“ equip- 
ment ” covering a great variety of tools and 
appliances which supplement the larger items 
of machinery. Both cement concrete and a 
variety of bituminous concrete or asphaltic 
compositions are used on main roads carrying 
heavy traffic. For secondary and rural roads 
there are numerous kinds of bituminous 
paving and stabilised soils, the latter con- 
sisting of local materials, mixed—by machine 
—with cement or bituminous compositions. 

Concrete paving, in general, is made and 
placed by large travelling concrete mixers 
or “pavers,” the cement and aggregate 
being measured into the mixer. Other 
machines spread and level the concrete, and 
smooth or dress the surface to the desired 
finish. Smaller mixers may prepare concrete 
for culverts, kerbs, manholes, drains, and 
other incidental works. 

Construction operations for concrete pav- 
ing are illustrated clearly in the accompany- 
ing set of views, Figs. 15 to 20. In Fig. 15, 
beginning at the left, a motor lorry is deliver- 
ing measured aggregate to the charging skip 
of a concrete mixer. The horizontal boom of 
the mixer, swung towards the tree, carries 
a drop-bottom bucket which places concrete 
on the road grade or formation. Following 
the “ paver ” are a spreading machine and a 
surface finishing machine, while behind the 
latter are two men with a belt for giving a 
final finish. Another man, on a bridge 
plant, is trowelling the surface at joints in 
the slab, and further in the rear are two men 
spreading paper or textile sheets to cover the 
concrete during the curing period. 

In Fig. 16, beginning at the right, are 
dump lorries with aggregate, and it will be 
noted that they are divided into compart- 
ments by swinging partitions, each compart- 





Fic. 18—LAYING TWO-COURSE CONCRETE PAVING 


may carry cast iron blocks or may have the 
rollers filled with water or sand when at 
work. A special attachment is a 24in. roller, 
3ft. to 5ft. long, placed in ‘front of the rear 
wheels to give a heavy surface finish. This 
roller is carried in a frame adjustable by 
hydraulic power to regulate the weight 
imposed upon the roller, 

In some cases, especially on high embank- 
ments, the sheep’s foot or tamping roller is 


operated pneumatic, electric, or petrol 
hammers, fitted with cutters of suitable 
shape. For more rapid work on long stretches 
of road or street there are self-propelled or 
tractor-bauled scarifiers and rippers, usually 
having strong hooked ploughs for ripping up 
the paving. Such machines are somewhat 
similar to the road graders already described, 





and many of these graders are equipped with 
special attachments for this work. 


ment containing a full measured charge or 
batch for the mixer. Behind the mixer 
comes the spreading machine and the finish- 
ing machine, both riding on the steel forms. 
Placing the concrete by a drop-bottom bucket 
travelling on the boom of the mixer is shown 
in Fig. 17. This is the first course, which is 
being levelled off by a screed riding on the 
side forms. Behind this the wire mesh 





reinforcement has been placed, and a second 
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paver is placing the concrete for the top 
course, ready for the finishing machine in 
the rear. Somewhat similar operations for 
two-course reinforced concrete paving are 
shown in Fig. 18; and Fig. 19 shows a 
spreading machine ready to spread the con- 
crete of the top or second course. Finishing 
operations are shown in Fig. 20. Here the 
man on the plank bridge is trowelling the 
transverse joints, while the one on the steel 
truss bridge in the foreground is painting or 
colouring the central stripe separating the two 
traffic lanes. The concrete mixer and finish- 
ing machine are in the background. 

In dimensions, capacity, equipment, 
arrangement of mechanism, operating con- 
trol, and provision of special and patented 
features, the pavers vary widely. However, 
taking a 30-ton machine as a_ typical 
example, there is a main frame mounted on 
crawlers, and carrying the 120 H.P. engine, 
mixing drum, tank, and operator’s platform 
or seat. At the forward end is the hinged 
charging skip, the outer end of which is-wide 
enough to take in dual-tyred motor lorries 
while the inner end tapers to. discharge 
through a chute into the mixing drum. 
Water is supplied through a measuring 
device, and the length of mixing time is also 
governed automatically by a locked regulator. 


The bucket can be tripped at any point in 
its travel, either by the mixer operator or by 
@ man on the ground, and this, in combina- 
tion with the swing of the boom, enables it 
to place concrete over a wide area. Mixing 
drums may be single or double. In the latter 
the revolving drum is divided by a partition 
or bulkhead having a central opening fitted 
with a water-tight door. When the chute 
at the rear of the drum moves into position 
for discharging concrete into the bucket, it 
automatically closes the door, so that only 
the concrete in the rear compartment is dis- 


it releases the door and the concrete in the 
forward compartment moves to the rear, 
leaving the forward compartment ready to 
receive a fresh batch of cement and aggre. 
gate. Discharge of concrete is effected either 
by tilting the mixer drum or by means of 
adjustable interior blades or vanes which 
can be so set as to move the concrete to the 
discharge opening as the drum revolves, 
Operation of these mixers is largely mecha. 
nical and automatic, due to the use of inter. 
locking and automatic controls which regulate 
the sequence of operations. 





charged. As the chute reverses its position, 


(To be continued) 








The British Machine Tool Industry 
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No. I1—({Continued from page 408, May 25th) 


THE TECHNICAL PosITION IN OTHER 
CouNnTRIES 
Germany.—In 1939 the German machine 
tool trade was much larger than the British 
one, and the quality of its products was 





speaking considerably higher. 
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FIG. 19—-MECHANICAL SPREADER 


Concrete is discharged from the drum; Whereas German machine tools enjoyed a 
through a chute into a drop-bottom bucket|ready market in the United Kingdom, 
of 50 to 55 cubic feet capacity, slung from a| only very few, and only the best, British 
trolley riding on a 35ft. boom and travelling! ones were saleable in Germany. 





FiG. 20—CONCRETE FINISHING 


at 220ft. per minute. The boom has a swing, true that on the whole German machine tools 
of some 80 deg. to either side of the centre} presented somewhat better value than 
line, and is at such a height as to allow ample | British, but the: real reason why they were 
head room for men working in the concrete.| bought in England was because they were 
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better, more productive, and gave higher 
accuracy than British tools. Besides, the 
Germans made many special machines which 
were not manufact in this country. 

Whereas there were some 100 firms, em- 
ploying 18,000 people in the United Kingdom, 
+.e., an average of 180 operatives per factory, 
the German industry employed some 60,000 
hands, distributed in approximately 150 
firms, #.e., an average of 400 per factory. 
There were some twenty works employing 
over 1000 men; the largest amongst them 
employed up to 3500 men on machine tool 
work, and there were several works which 
could either build any machines to customer's 
design, or would develop special machines 
for a particular duty. This class of machine 
tool builders, which is very valuable to the 
engineering trade, was particularly scarce in 
this country. 

In addition, Germany had a large number 
of comparatively small works turning out 
very special machinery, such as slideway 
grinders, broaching machines, diamond 
turning lathes, relieving lathes, honing 
machines, jig borers, optical profile grind. 
ing machines, optical thread-chasing lathes, 
lapping machines, ball and raceway grinders 
(for ball bearings), die milling machines, 
automatic profile copying machines, and 
machines for making taps and twist drills. 
There were also many makers of automatics 
of world-wide reputation. 

The German trade having received several 
impetuses in the last two decades, as indi- 
cated previously, was steadily progressing ii 
every respect. It was primarily responsible 
for the development of hydraulic drives for 
such tools as the shaper, &c. Their electrical 
equipment was not an afterthought, but was 
part and parcel of the machine. Full advan- 
tage was taken of electricity to simplify anc 
improve drives and speed and feed controls. 
Most machines were slick and modern in 
shape. The Germans were quick to realise 
the advantages of co-operative action in the 
field of machine tool production. As an 
example, we can take the Verein Deutscher 
Maschinenfabriken (V.D.M.), comprising 
about half a dozen works. It produced 
standard lathes of excellent quality. In this 
range of lathes full use was made of standardi- 
sation. Thus gear-boxes, drives, beds, head- 
stocks, &c., were standardised in such a 
manner that one gear-box, for instance, could 
be used for several models. It is believed also 
that one of these firms produced all the beds, 
another all the headstocks, &c. Moreover, 
where different sizes of headstock, e¢.g., was 
required to serve the range, they, in turn, 
had some components in common with each 








other. It is by such co-operative action that 
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true rationalisation was achieved by the 
German machine tool trade. 

When very large orders were received for 
machine tools from the U.S.8S.R. and dis- 
putes concerning standards of accuracy arose 
between the German manufacturers and the 
Russian purchasing authorities, the former 
quickly put their house in order by develop- 
ing standard alignment charts under the 
guidance of Professor Schlesinger, who is now 
working in this country. 

U.S.A.—The American machine tool 
industry had been in the forefront of pre- 
cision and high-production machine tools 
since the end of the last century. Well- 
known firms contributed both towards the 
achievement of great accuracy in small tools 
and machines and to the development of 
automatics. In addition, there are produced 
in America some of the world’s finest multi- 
spindle automatics, and it may be said that 
the Americans lead the world in milling 
and grinding machines. Even in lathes they 
have contributed much to the world. 

The predominance of these four types of 
tools is reflected by American export statistics 
and we give below ‘the figures for 1937. 
Nineteen types of machine tools are classified 
separately in American Customs statistics and 
of these, the four types mentioned above 
accounted for 62 per cent. of the exports. 








Value of 
Number | Average |total machine 
exported. value. |tool exports. 
Dollars. Per cent. 
Tati. nea sack 5842 1525 20 
Grinding machines} 3380 2300 17} 
Milling machines..| 2010 3600 16 
Serew automatics} 1352 2800 84 














American machines were not by any means 
cheap; in fact, in many cases they cost 
twice as much as corresponding British or 
German machines. However, there was a 
market for them throughout the world 
because of the technical advantages they 
offered ; also the Americans produced certain 
types of machines which could not be 
obtained elsewhere. The United Kingdom 
was an important market for American 
machine tools, which proves that, as in many 
other lines, even expensive products can be 
sold on quality, rapid delivery, and good 
design. 

U.S.S.R.—The Russian machine tool 
industry began modestly enough in the 
1930s. The Russian demand for machine 
tools was enormous and whilst they were 
being imported on a very large scale the 
necessity for home production was obvious 
and was part of the planned development of 
Russian ind By 1939 there were in 
the U.S.S.R. about a dozen machine tool 
works of considerable size and also a Machine 
Tool Research and Development Institute 
(Enims), reputed to employ 2000 to 3000 
people. Most types of primary machine 
tools are now built in Russia and many 
types of the simpler automatics and semi- 
automatics. 

France.—Although France was not a large 
producer of machine tools, French engineers 
had made a considerable contribution to the 
industry in its early days, and there are at 
present some thirty-five machine tool works 
in France. Less than 10,000 people were 
employed in the French machine tool indus- 
try. The production was, relatively speaking, 
small and insufficient for French needs and 
was supplemented by considerable imports. 

In the peak year of importation France 
imported £2,150,000 of machine tools, of 
which the U.S.A. supplied £800,000, Germany 
£570,000, Switzerland £187,000, and the 
United Kingdom £146,000. The small size 
of the French machine tool industry was 





reflected to a considerable extent in the rela- 
tively poor mechanical equipment of the 
French engineering industry, although we 
must exclude here some of the principal 
automobile works. 

Belgium.—The technical developments of 
the Belgian machine tool industry was some- 
what on a par with the French one, i.¢., no 
outstanding examples of machine tool types 
are produced in either country and the 
number of firms and hands engaged was 
small ; nor are there any large firms engaged 
exclusively on machine tool production. 
Some thirty-five firms made machine tools 
and employed 4000 people on machine tool 
building in 1937. 

Sweden.—The general standard of Swedish 
engineering products is very high, and this 
also applies to their machine tools. 

Czechoslovakia.—This young country had 
a machine tool industry even before it had 
gained its independence, but the real growth 
of the Czech industry began when the Skoda 
works began making machine tools. In 
addition, a number of other firms were 
engaged on the construction of primary 
machine tools. The total number of people 
employed in the industry was about 10,000. 


WaRTIME DEVELOPMENTS 


Some official information on the growth of 
the British machine tool trade during the 
present war was given in the fourteenth 
report of the Select Committee on National 
Expenditure. 

According to this report the turnover of 
the industry increased from £19,000,000 in 
1939 to £47,000,000 in 1942, which was the 
year of peak production. The tooling-up of 
British war factories was not completed until 
1943, and even in 1944 there still remained a 
certain demand for machine tools to obtain 
more efficient and greater production, i.e., 
for automatics, &c. The number of people 
employed in the industry rose from approxi- 
mately 25,000 in 1937 to approximately 
85,000 in 1942. 

In addition to these statistical data, we 
must put on record the fact that there had 
been some technical improvements in design, 
and particularly in methods of production of 
machine tools, which had brought the 
machine tool trade nearer to the standards 
of Germany and U.S.A. No very important 
developments were possible, however, owing 
to the close control on new designs exercised 
by the Ministry of Supply through the 
Machine Tool Control (M.T.C.). This, of 
course, did not prevent the developments of 
special machines for production of ammuni- 
tion, &c.; but the British engineering 
industry was compelled to go to America for 
many special tools, as well as for many of its 
automatics and high-production machines. 

M.T.C. was set up early in the war, and 
has exercised very considerable powers over 
the industry, which benefited in so far as all 
the production of each firm was booked in 
advance by (“continuity”) orders from 
M.R.X. There was also some degree of 
rationalisation attempted by the Control, 
which meant that certain firms were not 
permitted to build machine tools in which 
they were not as competitive as other firms. 
The industry has thus become rather static, 
but the net effect of this rationalisation is not 
entirely adverse. : 

It is clear from the statistical figures quoted 
that the industry has grown very largely and 
has increased its manufacturing capacity, 
but the bulk of the increase in output was 
obtained by an elaborate system of sub-con- 
tracting to firms in other, less essential, 
branches of engineering, such as the textile, 
printing, &c., machinery trades. In many 
cases the sub-contractors produced the 


simpler types from the range of the parent 
firms, or the manufacturing standards were 
lowered in order to enable such sub-con- 
tractors to build machine tools of passable 
quality ; in general, it may be said that 
many of these sub-contracted machines are 
only just good enough. In addition, they 
were more expensive than the same types 
produced by the parent firms, as both firms 
were allowed to make a profit. An anoma- 
lous position was thus created when a par- 
ticular machine would be sold by the parent 
firm at different prices, depending upon where 
the machine was made. 

In 1940 all machine tool prices were frozen 
by the Control at the 1935 level plus 22-5 per 
cent. Where, however, firms proved that 
this increase was insufficient to allow for 
higher production costs, they were granted 
further increases in selling prices. The 
nominal permitted increase seems reason- 
able ; on the other hand, it must be remem- 
bered that every machine tool manufacturer 
had benefited largely during the war by 
keeping his production as high over 100 per 
cent. capacity as he could, and this factor 
in itself should have enabled every firm to 
reduce its prices as compared with the pre- 
war ones, thus largely off-setting increases in 
wages and materials. 

The executives of the Machine Tool Control 
were recruited almost exclusively from the 
staffs of machine tool building firms, and 
was till recently under the direction of a 
Controller-General, Sir Percy Mills (W. 
and T. Avery, Ltd., weighing machine 
manufacturers). In this respect the pic- 
ture does not differ from the one obtained 
in other wartime Controls, and nothing 
has been done by the Control seriously 
to affect the immediate profits or prospects 
of the industry. Little constructive work 
was done either in the way of standardisation 
of machines or parts thereof, or of improved 
methods of production or improvements in 
design. 

On the other hand, fuller advantage has 
been taken of recognised improvements, such 
as the use of tungsten carbide tools and of 
“ climb milling.” With regard to the former, 
Government propaganda has been used to a 
certain extent, and advice has been given 
to users of machine tools through official 
channels. During the periods of greatest 
demands, the quality of machine tools in 
general was lowered by most firms, partly 
involuntarily, and in some cases deliberately. 

The profits of the industry rose speedily 
during the war, and many makes were 
enabled to re-equip themselves with the new 
manufacturing plant and machine tools pro- 
vided by the Government on very favourable 
terms for themselves. Under existing general 
schemes, they could apply for equipment and 
tools, which, when sanctioned, were hired to 
them by the Government ; the hiring charge 
is 124 per cent. per annum. In practice, 
this was paid out of what should have been 
E.P.T. It is more than likely that most of 
these hired machine tools will be bought 
outright by the manufacturers on the cessa- 
tion of hostilities at very favourable terms. 
On the other hand, they were frequently 
forced to accept machine tools of American 
origin at prices which during the war were 
several times greater than those of the corre- 
sponding British-made machines. 

The boom in machine tools is now over and 
manufacturers are facing a much more diffi- 
cult time; they are now inclined to lean 
more and more heavily upon the Machine 
Tool Control. 

Whereas formerly all machine tools were 
taken over by the Government as soon as 
they were completed, the manufacturers 





were allowed to make a profit only on such 
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machines as were “ allocated ”’ by M.T.C. to 
actual users, #.¢., munition factories, &c,; the 
machines not allocated were put into a 
Government “‘ pool ”’ and paid for, but with- 
out allowing the nominal profit to the firms. 
This arrangements has been altered recently 
in favour of the manufacturers, who now get 
the standard price for the machines, whether 
they are allocated by M.T.C. or remain in 
the pool. 


LEASE LEND AND ITs EFFECTS 


Under the lease lend agreement this 
country obtained an enormous number of 
machines tools from the U.S.A., which were 

of by the Government to industry 
through MT.C. The machine tools were 
charged for by M.T.C. at their full American 
prices, applying the ruling rate of exchange ; 
but, of course, a considerable proportion of 
these lease-lend machine tools were allo- 
cated under the “ assisted ’” schemes. These 
machine tools were of the greatest possible 
value to the British war effort ; at the same 
time, their importation placed the British 
machine tool trade in a somewhat difficult 


position with regard to exports during the | Near 


war and our own lease-lend contributions to 
other Allies. It wouldvappear that the 
number of machine tools which we were able 
to allocate for export was influenced not only 
by our own capacity for the production of 
these particular types of machines, but also 
by a certain measure of control exercised by 
the Americans. This is understandable, as 
otherwise the position would have been that 
we would be obtaining machines gratis from 
America and would be supplying unlimited 
quantities to the U.S.S.R., &c., thus pre- 
venting the Americans from securing their 
fair share of this trade. 

A further adverse effect of lease-lend 
imports from America was that there was no 
impetus for the British trade to produce 
certain new types of machines, which we 
would have been forced to design and pro- 
duce failing such an agreement. Thus, 
technically, lease-lend in machine tools was 
of no assistance to the machine tool trade. 


Post-Wak Prospects 


Many manufacturers are somewhat pessi- 
mistic about their post-war prospects ; some 
of them believe that the home market is 
saturated with machine tools, and alter- 
natively, that stocks of Government-owned 
machine tools from the “ pool,” the shadow 
factories, and various engineering works 
operating Government-owned machine tools 
will flood the market immediately after the 
war. Yet many of the machine tools now in 
operation are obsolete, others are worn out, 
and many could be utilised in the rehabilita- 
tion of the invaded Allied countries. Further- 
more, many countries, such as India, Brazil, 
the Near East, and others, have entered their 
industrial era and will require vast quantities 
of machine tools of which they have been 
starved during the past five years; the 
immediate wants of these countries could be 
supplied to a large extent from the British 
and American Government-owned surpluses 
and pools at any convenient time. Further- 
more, in order that the British 
industry shall remain an efficient producer, it 
pi essential for it largely to re-equip 
itself. 

A fair estimate of British domestic post- 
war machine tool requirements is 8 to 10 
million pounds annually for three to five 
years (at 1945 prices). This would keep the 
industry engaged to the extent of 50 to 60 per 
cent. of its present capacity (excluding the 
capacity of sub-contractors, who, in any case, 
would be engaged in their legitimate trades). 

The prospects of the export trade will 





largely depend on political decisions, such as 
the extent of British Government loans to 
certain Allied nations, agreements with the 
U.S.A. on lease-lend materials; also on the 
extent of German reparations in kind, the 
physical state of the German machine tool 
trade, and the competition of the American 
machine tool trade. 

Table II has been drawn up assuming 
negligibly small German exports (including 





both reparations and normal trade). This 





the machine tools produced before and during 
the war will be virtually obsolete technically 
in the post-war period, and if new types are 
designed immediately after the war, new jigs 
and fixtures, &c., will have to be built by the 
manufacturers, offsetting to a very large 
extent the benefits derived during the war. 
The extent to which the individual firms 
will have either benefited or lost owing to 
the war will vary largely ; some firms will 
have gained considerable advantages, others 


Taste II.—Anticipated World Machine Tool Trade for First Post-War Year at 1945 Prices (Neglecting the 
German Trade) 














From 
To - 
U.S.A. U.K. Switzerland. Other Total. 
countries 
£ £ £ £ £ 

US.S.R. ... 8,000,000 3,000,000 300,000 200,000 11,500,000 
RE ae ae 1,500,000 750,000 150,000 100, p,000 2,590,000 
Netherlands and D.E.I. . 1,250,000* 700,000* 50,000 2,000,000* 
5 are és 500,000 400,000 50,000 50,0 000 1,000,000 
U.K. 300,000 100,000 100,000 600,000 
Mewes ace’ sec. sighs” are” ON 400,000 150,000 50,000 50,000 650,000 
Poland . 400,000 500,000 50,000 50,000 1,000,000 
Czechoslovakia 500,000 400,000 50,000 150,000 1,100,000 
ee ee ae eee 500,000 450,000 50,000 — 1,000,000 
Balkans eae te — 500,000 650,000 60,000 _ 1,200,000 
East... 500,000 300,000 — — 800,000 

Asia (rest)... IT LES. 800,000 350,000 50,000 50,000 1,250,000 
EE oe eck ane = ane oe 300,000 200,000 50,000 — 550,000 
en ae 8 200,000 150,000 a — 350,000 
South America... ... ... 1,350,000 — —_ — 1,350,000 
17,000,000 8,000,000 1,000,000 750,000 26,750,000 




















* These figures, based on the 1937 imports, may be excessively high. 


table allocates exports of 8 million pounds to 
the United Kingdom. With the previously 
estimated domestic trade this volume of 
exports should keep the British trade fully 
employed for the first few post-war years. 
That this figure is not unreasonable is indi- 
cated by the recently published export figures 
for the years 1938-43; these show that in 
each of the years 1938, 1939, and 1942 the 
British machine tool trade was able to export 
approximately £4-5 millions worth. 

It was pointed out in an earlier section 
that the U.S.A. machine tool industry, 
having reached a peak output of 1360 million 
dollars in 1943, subsequently contracted by 
nearly 75 per cent., and the 1944 output 
is estimated to run only to 325 million 
dollars. The reduction was mainly at the 
expense of sub-contracted work, but, even 
so, many legitimate machine tool builders 
in the States are now partly engaged on 
munition production and only partly occupied 
in producing machine tools. On the other 
hand, there seems to be very much less 
control over the technical development of 
machine tools in America than here; conse- 
quently, many firms have achieved great 
improvements in the design and quality of 
their products. The very large outputs 
registered in 1942 and 1943 have enabled the 
American trade to write off jigs, fixtures, and 
a large proportion of other plant, so that after 
the Japanese war they will stand as very 
powerful competitors for world markets. 

Little is known about the German machine 
tool trade during the war, but there has been 
no indication that Germany was short 
of machine tools during that period. In all 
probability, the vast German machine tool 
industry was extended to the level necessary 
to cater for all her wartime requirements. 

We have already outlined that the British 
trade was able largely to re-equip itself, to 
write off the cost of jigs and fixtures, and in 
many cases of extensions to buildings 
during the war. This should enable it to 
produce more economically, for obviously 
this improvement in the financial position 
of the trade has been paid for by the 
Government in the long run. We have 
also sown, however, that, owing to the 
freezing of designs, it is likely that many of 





will have actually made small sacrifices, 
They will all share one advantage, however— 
they have learned how to increase output 
which has a beneficial effect on factory costs. 

If therefore the machine tool trade finds 
a market for its products, it will be able to 
reap a considerable advantage from an 
upward trade trend, which it might have been 
unable to utilise fully in the pre-war era. 

Table II shows the potentialities that might 
be open to British machine tool manufac- 
turers in the export field, assuming that 
Germany will not remain a competitor. It 
will be noted that it is further assumed that 
the British exports in the post-war period 
could be raised four times as compared with 
1937. It is suggested that U.S.S.R. will take 
£3,000,000 worth of British machine tools, 
which is fifteen times the normal British sales 
to Russia. This anticipated market will be 
only possible, however, if the Trade and 
Government show sufficient flexibility in their 
trade negotiations with the U.S.S.R. 

In the case of other countries, it is assumed 
that they will have a large demand for 
machine tools for several years after the war 
as part of their rehabilitation programme. 


RECOMMENDATIONS 


It should be clear from this review that 
the main shortcomings of the British machine 
tool trade are the lack of co-operation 
between individual firms, lack of standardi- 
sation, absence of any serious research work, 
and the uneconomical size of the factories. 

The following recommendations are there- 
fore advanced :— 


(1) A national machine tool laboratory 
to be founded. For this purpose one of 
the shadow or Royal Ordnance factories 
could be used with advantage. Such a 
laboratory would employ about 2000 
people and would then compare in size 
with the corresponding Russian body 
(Enims). In co-operation with the British 
Standards Institution, the laboratory would 
issue standard specifications for compon- 
ents and parts of machine tools, and also 
national Standard Alignment Charts for 
Machine Tools. 





The primary object of this laboratory 
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shall be standardisation, development, and 
research into materials, bearings, cutting 
methods, drives (including hydraulic and 
electronic ones), development of adminis- 
trative and inspection methods, such as 
motion study, quality control methods, &c. 
In addition, the laboratory should have 
under its care a large tool-room, operatives’ 
school, &c. 

In connection with metrological research, 
a school for inspectors should be founded, 
and new methods of measurement and 
inspection be developed. The design of 
special machinery should be undertaken on 
behalf of the Government—this should be 
of extreme value in cases of military 
emergency. The laboratory could further 
serve as the headquarters of an envisaged 
Royal Corps of Ordnance Constructors, 
which is to act in a manner parallel to the 
Royal Corps of Naval Constructors. (Up 
to the present time there is no recognised 
body of engineers capable of designing 
engines of war.) 

(2) Attached to the laboratory should 
be also schools for tool makers, tool setters, 
fitters, designers, and foremen. Parallel 
with this, Chairs of Production Engineer- 
ing should be formed at at least three 
universities—Leeds, Manchester, and Bir- 
mingham. The Leeds University Chair 
could conveniently be located at Halifax, 
where &@ Machine Tool College should be 
established. 








Control of Engagement Order 





On Tuesday last the new Order on the engage- 
ment of workers—professional and other— 
promised recently by Mr. Bevin, was made 
public, and the following precis was issued by 
the Ministry of Labour. 


1.—Tue NatTuRE AND OBJECT OF THE 
ORDER 


This Order was foreshadowed in paragraph 34 
of the White Paper (Cmd. 6568) on the Re- 
allocation of Labour during any Interim Period 
Between the Defeat of Germany and the Defeat 
of Japan. It is an integral part of the Govern- 
ment’s plan for the orderly re-allocation of the 
men and women who can be released from their | re 
particular jobs in war service or in the munitions 
industries, and for effecting this as far as possible 
on a voluntary basis and narrowing the field of 
compulsion to the strictest limits. While Defence 
Regulation 58A is being retained in the back- 
ground, the intention is to dispense with the use 
of the power of direction to a great extent and 
to use instead the much more limited powers of 
the Control of Engagement Order. 

The Order represents a substantial step in 
the direction of the relaxation of labour controls, 
and provision is made in the Order to enable 
progressive steps to be taken in relaxing control 
still further by lowering from time to time the 
upper age of persons within the Order. 

The object of the Order is to ensure that the 
men and women now to be released from their 
present war jobs, and particularly younger men 
and women, should go to work in which their 
services are required in the national interest— 
on munitions production for the Japanese war 
or on vital reconstruction work and the manu- 
facture of the civilian goods so urgently needed ; 
and this is effected by providing that engage- 
ments of certain specified classes of persons may 
be made only through Appointment Offices, 
Employment Exchanges, or approved agencies. 

In addition to enabling the use of the power 
of direction to be severely limited, the Order also 
makes it possible to revoke the following Orders 
and provisions :— 

(1) The Undertakings (Restriction on Engage- 
ment) Order, 1941, which applies to men of all 
ages in certain industries, viz., building and 
civil engineering, general engineering, installa- 


tion, maintenance and repair of electrical 
equipment. 

(2) Certain provisions of the Essential Work 
Orders applying to shipbuilding and ship 
repairing and the coal mining industry, viz., 
Articles 10, 11, and 12 of the Essential Work 
(Shipbuilding and Shiprepairing) (No. 2) Order, 
1942, and Article 8 of the Essential Work (Coal 
Mining Industry) Order, 1943. 

(3) The Employment of Women (Control of 
Engagement) Orders, 1943, which applies to 
women between the ages of eighteen and forty. 

In addition, it enables a relaxation to be 
made in the very detailed control of the employ- 
ment of all men of military age through the 
individual deferment system. Employers will 
no longer be required to apply for deferment in 
order to retain the services of men born in 1914 
or earlier, é.e., those who are above the present 


age of calling up for military service. 
THe New ORDER 


(1) Relating to Men.—As regards men, the 
Order frees men over fifty and boys under 
eighteen who have hitherto been restricted in 
the industries covered by the Orders mentioned 
above which are being revoked. It provides 
a general control over the engagement of men 
aged eighteen to fifty in all industries. 

(2) Relating to Women.—As ‘women, 
the new Order reproduces the main provisions 
of the Employment of Women (Control of 
Engagement) Orders now revoked, but it 
excepts certain women with special qualifica- 
tions who have hitherto been controlled ; these 
exceptions are stated in Section 4 (h) and (¢) 
below. 


2.—NarturE oF ConTROL 


(1) The Order controla engagement by 
prohibiting :— 

(a) Employers from seeking to engage any 
person for employment (e.g., advertise a 
situation vacant either in the Press or by 
exhibition of a notice or by circular letters), 
except by notifying particulars of vacancies 
to a local office of the Ministry of Labour and 
National Service or to an agency approved 
under the Order. 

(0) Employers from engaging any person 
for employment unless that person has been 
submitted by a local office or an agency 
approved under the Order. 

(c) Workers from taking up employment 
otherwise than by submission through a local 
office or an agency operuret under the Order. 
(2) Re-engagement 
regarded as engagement, but re-engagement is 

permitted without reference to a local office : 


(a) If the period between termination and 
re-engagement is not more than fourteen 
days, except in the case of employees of 
building and civil engineering 

(6) Immediately following any period of 
sickness which caused the termination of 
employment; but in the case of employees 
of building and civil engineering undertakings 
the re-engagement must be on the same site 
unless permission to transfer is obtained. 

(c) On resumption of work on the termina- 
tion of any stoppage of work due to a trade 
dispute which caused the suspension of 
employment. 


3.—Scorz. 


The persons whose engagement is controlled, 
t.¢., the restricted age groups, are men aged 
eighteen to fifty inclusive and women aged 
eighteen to forty inclusive. Provision is made 
in the Order to enable the Minister to reduce | within 
the upper age limits from time to time and thus 
narrow the field covered by the Order. 


4,—EXCEPTIONS 
Although the Order is of general application, 
there are certain exceptions. The most 
important are :-— 
(a) A woman, if she has living with her a child 
of her own under the age of fourteen. 
(b) Ex-Servicemen and women when they are 








exercising reinstatement rights or during their 





periods of paid leave following release from the 
Services. 

(c) Employment without remuneration. 

(d) Part-time employment, i.e., employment 
whether with one or more than one employer 
that involves not more than thirty hours’ 
service weekly in all. 

(e) Employment of a casual nature, otherwise 
than for the employer’s trade or business. 

(f) Employment in agriculture, horticulture, 
or forestry in England and Wales only. 

(g) Employment as a fisherman or as a master 
or member of the crew of a fishing boat. 

(hk) Employment in a managerial capacity. 
(See paragraph 5 below). 

(i) Employment in a professional, adminis- 
trative, or executive capacity, other than 
certain scarcity categories. (See paragraph 6 
below.) 


5.—EMPLOYMENT IN A MANAGERIAL 
CAPACITY 


Vacancies for managers are excepted as such, 
irrespective of the qualifications of the worker 
concerned. A manager is held to be a salaried 
official in executive charge of a department, 
works, contract, o1 office, and the term can be 
held to include superintendents or head foremen 
in charge of other foremen. 


6.—EMPLOYMENT IN A PROFESSIONAL, ADMINIS- 
TRATIVE, OR EXECUTIVE CaPACITY 
Employment in a professional, administrative, 
or executive capacity, which in general covers 
vacancies above the rank of foreman (above the 
of supervisor in offices), is generally 
excepted, but the scarcity categories listed in the 
second schedule are subject to control. The 
scarcity categories include professionally quali- 
fied engineers, chemists, metallurgists and 
physicists, as well as pharmacists, dispensers, 
nurses, midwives, radiographers, and physio- 
therapists. 


7.—APPROVED AGENCIES 


The Order provides that such trade unions 
and employment agencies which had been 
approved under revoked Orders, é.e., the Under- 
takings (Restriction on Engagement) Order, 
1941, and the Employment of Women (Control 
of Engagement) Orders, 1943, will continue to 
be approved for the purpose of placing the same 
classes of persons in the same industries as at 
present. There is also provision for extending 
approval of these agencies in respect of other 
persons or industries, and for giving approval 
to other agencies. 


8.—PrERMITS 

Provision is made in the Order for the issue 
of permits. A permit will only be issued to a 
person who makes an application at a local office 
(including Appointments Office) of the Ministry 
of Labour and National Service for employment 
restricted under the Order and in whose case 
the local office decides that the employment can 
most suitably be obtained by individual effort. 
The permit, which will specify the type of 
employment and the period for which it is 
valid, will enable the holder to obtain such 
employment without reference to the local office. 


9.—EXEMPTION CERTIFICATES 

In certain circumstances an exemption 
certificate will be issued to an employe: which 
will enable him to engage or seek to engage, ¢.g., 
advertise for men or women in specified age 
groups for specified employments subject to 

certain conditions set out in the certificate. 
10.—The general effect of the Order is that 
employers may not seek to engage any person 
within the restricted age groups for any employ- 
ment other than excepted yments, but 
must notify particulars of the vacancy to a local 
office or an ved agency. It will not be 
legal for an employer first to engage the person 
even temporarily and then to seek approval. 
Any person to whom the Order applies wanting 
work is not prevented from approaching an 
employer with a view to an engagement, but 
no engagement can be made except through the 
local office of the Ministry of Labour and 
National Service or an agency approved for the 





purpose. 
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“German Midget Submarines 





DuxING the closing months {of the war the 
German Navy made extensive use of midget 
U-boats in a determined but vain attempt to 
interrupt the flow of Allied supplies across the 
English Channel and the North Sea to the Con- 
tinent. In the course of a series of actions, says 
a recent combined statement of the Admiralty 


and an electric motor. The submarine carries 
two 2lin. modified electric torpedoes, which are 
fitted with magnetic pistols and net cutters, 
with an estimated performance of 18} knots up 


approximate endurance of 275 miles at 8 knots 
surfaced, plus 50 miles at 3 knots submerged. 
The submerged endurance can, of course, be 
increased by charging the batteries on the 
surface. The engravings reproduced show the 
assembly of these submarines in a special shelter 








COMPLETE TWO-MAN MIDGET SUBMARINE 


and the Air Ministry, fought in mainly coastal 
waters, a total of eighty-one midget U-boats 
were sunk, probably sunk, or captured, while a 
further twenty-eight were damaged and possibly 
sunk. Attacks were also made on seventy 
other midget submarines, but it was not possible 
to observe the results of these attacks. Since 
the capitulation of Germany about a hundred 
of these midget U-boats have been surrendered 
and more are coming in. 

It has now been made known that the German 
Navy made use of three different types of midget 
U-boats during this campaign. They are known 


and one of the completed boats being examined 
by British naval officers. 

The “Biber” is the smallest of the three 
midget submarines and is a one-man U-boat, 
having a surface displacement of 6 tons. Its 
overall length is 29ft. 6in. and it has an overall 
beam of 4ft. 9in. It is armed with two modified 
electric torpedoes, which are slung outboard, 
one on either side. These torpedoes have a 
range of about 5000 yards at 20 knots. In 
place of one or both of them, one or two mines 





may be carried. In this boat the pilot cons 
through six rectangular armoured glass scuttles, 


to 1600 yards. The “Seehund” has an|ga 


100 miles and the average human endurance 
not more than forty-eight hours. The sub- 
merged endurance has been estimated at 
54 miles, but it is likely to be longer. The depth 
uges aboard the “‘ Biber” are marked to a 
depth of 80ft., but the operational depth of this 
type of submarine is probably about 60ft. 

The ‘“Molch” is also a one-man U-boat, 
having an overall length of approximately 46ft. 
and a beam of about 7}ft. Its armament is 
similar to that of the “ Biber.” The torpedoes 
are electric and no mines are carried. The 
conning tower is like that of the “‘ Biber,” and 
it is fitted with a periscope. The propulsion is 
electric both on the surface and when sub- 
merged, and the maximum speed is between 
6 and 7 knots. The slow speed is between 
3 and 4 knots, and there are no intermediate 
speeds. The endurance is known to be at least 
twenty-four hours. 








Railway Bridge Over the 
Rhine at Spyck 


THE accompanying illustration shows a rail- 
way bridge constructed over the River Rhine 
at Spyck by a railway construction and mainten- 
ance group of the Royal Engineers between 
April 7th and May 9th of this year. It is the 
longest military railway bridge across the Rhine. 

The bridge is situated at Spyck, 3 miles down- 
stream of Emmerich. The southern approach 
is by a single-track line from Cleve, which 
crosses the Alter Rhine at Griethausen on a 
bridge consisting of one 342ft. and twenty 66ft. 
spans. This bridge was captured intact, but 
the approach spans had to be strengthened to 
take heavier traffic. On the north side the 
approach from the Arnhem, Emmerich, and 
Wesel line runs on an existing formation, and 
has been connected to the main line in the east- 
bound direction by a new raccordement, 
located to avoid the reconstruction of two 
bridges, involving 900ft. of girders, one situated 
on the old formation and one on the Arnhem 
and Emmerich line. The new bridge consists 
of six 35ft. R.S.J. approach spans, twenty- 
seven 75ft. two-girder deck type U.C.R.B. spans, 
and one 105ft. four-girder through type 
U.C.R.B. span, which will be made into a lift 
span at a later date. The superstructure is 
supported on twenty-seven piled piers, six 





trestle piers on raft foundations, and two bank 
seats. The overall length of the bridge is 
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as the “ Biber,” the ‘“ Molch,” and the “See- 
hund ” types. The illustrations on the opposite 
pageand the view accompanying thisarticle show 
the “ Seehund,” the largest of the three types 
above named, and also some prefabricated 
midget U-boats which were captured in a float- 
ing dock at a German naval base. The “See- 
hund ” is a miniature of the prefabricated type 
and is a two-man boat. It has an overall length 
of 39ft., a depth of 6ft., and a displacement of 
about 16 tons. It is well designed and equipped 
and has a surface speed of 8 knots and a sub- 
merged speed of between 3 and 4 knots. The 


SPYCK RAILWAY. BRIDGE OVER RIVER RHINE 
and the hatch is also fitted with a glass scuttle 
for upward observation. At normal trim the 
whole conning tower rises about 2ft. above the 
water and it is fitted forward with a projector 
compass about 18in. in height, a periscope 
4ft. 6in. in height, and an air intake, which is 
slightly shorter than the periscope. The boat 
is propelled by a petrol engine and an electric 
motor, and the air intake is so designed that the 
submarine can proceed on her engines with the 
hatch closed. The maximum speed of the 
‘Biber ” has been estimated at 64 knots with 
a submerged speed of 6 knots, both with 





propelling machinery consists of an oil engine 





armament. The maximum endurance is about 






2368ft., of which 1900ft. is across the wet gap; 
55,000 cubic yards of earthwork have been done 
on the approaches. Construction of the bridge 
was cariied out from both banks at the same 
time. Material, drawn over the Griethausen 
bridge by a shunting engine, was off-loaded at 
the south bank. The majority of the material 
for the north bank was transported over the 
water by “‘DUKWs’”. In the construction of 
the bridge 2340 lineal feet of new bridging was 
used ; 457 piles, 60ft. long, were driven ; 1200 
tons of steelwork were erected and placed ; and 
2750 yards of single track laid. Six floating 
pile drivers were in use during the peak period. 
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NOTICE TO READERS 


Paper restrictions make it impossible to 
increase the number of subscribers. 
New subscriptions can in future only be 
accepted for inclusion on the waiting list. 


The fact that goods made of raw materials in 
short supply owing to war conditions are adver- 
tised in this paper or described in its editarial 
columns should not be taken as an indication 
that they are necessarily available for export. 
°° & any Subscriber abroad should receive TRE 

imperfect or mutila i 














promot inf i ; 
of dhachauat aeaugh scleun the ener inaiieianh: &uch incon- 
venience, if suffered, can be remedied by obtaining the paper 
direct from this office. 

*,* For Subscription Rates, see page 2 of Advertisements. 

*,* All letters intended for insertion in THE ENGINEER or con- 
“taining should be Sr the name 4 
address of the writer, an anes ication, but as 
proof of yood faith. ‘No cuslep eauleancer en bo taken tf aueaee 

mous communications. 


*,* No undertaking can be given to return drawings or manu- 
“scripts ; correspondents are therefore requested to keep copies. 


CHANGES OF ADDRESS 


“ea ahewhere 2 ante Oat & oft _ 

nges of address necessary both and new 

° ee See as tae v Advices 

of this should reach us by the post Wednesday 

ior to the alteration. 

Postal Address: ‘‘ The m Essex Street, Strand, 

London, W.C2.” 

Telegraphic Address: ‘‘ Ni Estrand, London.” 

Telephone : tral (10 lines). 








THE GOVERNMENT AND THE SEVERN 
BARRAGE 


THe sole satisfaction that Sir Stanley 
Reed can have felt in the reply he received 
in the House on May 18th, on the subject of 
the Severn barrage, must have been derived 
from the fact that it was the Joint Parlia- 
mentary Secretary to the Ministry who 
answered, and not the Minister of Fuel and 
Power himself. For,‘though it is reasonable 
to assume that Mr. Tom Smith did not wish 
to commit his chief in any way, he managed 
to place the barrage in its least favourable 
light by emphasising that its construction 
would not be economically justified with the 
price of coal at less than 49s. Id. for the first 
fifteen years of its operation—the price is 
@ few shillings less at present—and by stating 





that the expenditure of £47 million upon its 
construction—a figure that includes the full 
cost of the transmission—seemed very. con- 
siderable to embark upon, “ especially during 
the next few years, when our resources in 
materials and labour for building and civil 
engineering will undoubtedly be heavy.” 

It would be unreasonable to take a reply 
given in the House on a subject about which 
the Government had not yet made up its 
mind too seriously. But we may be pardoned 
for thinking that the scheme appears to be 
viewed by the Ministry in a somewhat dis- 
torted perspective. In the case of a structure 
that has an indefinite life certainly far exceed- 
ing its eighty-year amortisation period, the 
conditions ruling during the first fifteen years 
of its existence are surely relatively unim- 
portant. Moreover, the limitation upon the 
output of the barrage, which has, of course, 
an adverse economic effect, would cease, if it 
ever needed to be enforced at all, by 1970, 
at whatever date construction was begun, 
so that unless the work is soon put in 
hand the period becomes substantially less 
than fifteen years. Further, the Secretary 
expressed a hope that the price of coal, far 


from rising, as envisaged in the Report of 
the Technical Committee, would fall during 


the post-war years. Much though we and 
many other engineers share his hope, 
wonder upon what grounds he bases it. For 
it seems to us, in the face of increased 
wages and other costs at the collieries, very 
doubtful whether coal prices can come down 
except as a result of an increase in the 
purchasing power of the pound, a factor 
likely to have even more favourable reper- 
cussions on the cost of constructing the 
barrage, and thus improving its relative 
economy. As to the total cost of the scheme, 
it is, of course, substantial and will remain 
substantial even if, as may reasonably be 
hoped, there is some reduction from war- 


ame | inflated levels during the years before con- 


struction could be begun. It is worth remem- 
bering, however, that the work would be 
spread over a period of eight years, thus 
reducing annual expenditure to manageable 
proportions, even if the decision to start were 
taken before more urgent post-war recon- 
struction projects were completed. 

The Government is, of course, concerned 
with the integration of many post-war 
schemes. It would therefore be unwise to 
expect an immediate decision as to whether 
or not to proceed with the work of con- 
structing the barrage. There is so much other 
urgent post-war work upon the desirability 
of which there can be no dispute. Sir Stanley 
Reed did not ask for any such decision. But 
since the Government was sufficiently inter- 
ested to appoint a Technical Committee to 
examine the technical and economic aspects 
of the project, it may be assumed that it 
contemplated including the barrage amongst 
post-war works to be undertaken so soon as 
the press of more urgent reconstruction work 
was past. If that was the case, the Report of 
the Committee, as Sir Stanley urged, pro- 
vides sufficient justification for proceeding 
further. Owing to its terms of reference, the 
Committee was not able to carry out all the 
work preliminary to the actual detailed design 
of the barrage. It was, in particular, unable 
to undertake the construction of a new tidal 
model to determine the effects upon the 
Bristol Channel and the Severn River of the 








modifications proposed, but able only to 
recommend the construction of such a model 
and the representation on tbe research body 
of harbour authorities, access to whose ports 
might be affected by the full-scale structure. 
Such experimental and other preparatory 
work cannot, it should be noted, be done in 


a hurry. Nor can the construction of the 
barrage itself be begun until it has been done. 
It therefore seems clearly desirable that it 
should be undertaken as soon as possible. 
For while it would not commit the Govern. 
ment to a decision on the main structure, it 
would provide the remainder of that informa- 
tion, without which no future decision of the 
Government immediately to proceed could 
be implemented. Nothing, we suppose, can 
be expected of the present “ caretaker ” 
administration. But we recommend the 
matter to the immediate and urgent con- 
sideration of the Minister, whether Conserva- 
tive or Labour, as soon as the result of the 
election becomes known. 


Designers Wanted 
AmonésT the greatest needs of the engi- 
neering indvstry at the present time is the 
reconstruction of the pre-war staffs of 
designers and leading draughtsmen, Many 


we | firms are booking orders, but are unable to 


get ou with them because they lack designers. 
The Ministries turn a deaf ear to their 
requests because, we assume, they are unable 
to understand that months must be spent on 
the preparation of drawings and tool equip- 
ment before the production of a new machine 
can be begun. In the locomotive industry, 
to take but one, orders are ready to be 
placed for overseas. In many cases the 
designs are exceptional in themselves or 
new to our builders. Before a start on them 
can be made, preliminary drawings must be 
approved by the purchasers, and then the 
long process of preparing detail drawings and 
workshop prints has to be carried through. 
Patterns have then to be made, and the plans 
laid for the shop processes that the work 
must go through. 

All this is familiar to engineers, but it seems 
to be almost impossible to bring it home 
to the bureaucrats who control man and brain 
power. On the one hand, they are urging 
industries to expand export trade—they are 
even talking of prescribing the percentages 
of manufactures which must be sold abroad— 
and, on the other hand, they are withholding 
the means which are essential to the execu- 
tion of that policy. It may be that a fair 
proportion of trade can be done—if man- 
power is released—on pre-war designs, but 
it would be impolitic to pursue that course 
very far. Competition in Europe is not likely 
to be severe for the time being, but there is 
little doubt that America has found the means 
even during the war to get out new designs. 
To offer our old designs in competition with 
ther, would in itself be bad business, and 
would be extremely harmful to our prestige. 
Moreover, the war has taught us many new 
technical things, as well as presenting new 
fields for invention and opening extended 
markets for our products. Unless we are going 
to let slip the opportunities which are now 
offered to us, unless we are indifferent. about 
our engineering inheritance and the welfare 
of the great industries that it has seen 





develop, we cannot afford to postpone even 
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for a few more weeks the steps that are neces- 
sary to put the industries of peace in running 
order again. Technical experts should be set 
free as rapidly as possible. We are not 
forgetting the demands of the Japanese war, 
put no one will believe that the same 
intensity of production is now called for as 
before the overthrow of Germany. We are 
convinced that designers could be set free. 
It was hoped, when Mr. Bevin announced 
in the House of Commons on May 15th, that 
exemption from control would be extended 
to persons in “ professional, administrative, 
or executive capacities” that the position 
with regard to designers would be improved. 
But it appears from the new Order issued on 
Monday last, and summarised on page 427 
of this issue, that the control is to remain as 
strict as ever in respect of employment “ in 
a consultant or technical capacity in research, 
design, construction, manufacture, operation, 





installation, or maintenance.” No person in 


those vocations, says the Order, “ shall seek 
to engage or engage any person for employ- 
ment otherwise than by notifying to a local 
office [Employment Exchange or Appoint- 
ments Office of the Ministry of Labour] or an 
approved employment agency, particulars of 
the vacancy to be filled,” or “ shall engage 
any person for employment unless that 
person has been submitted to him by a local 
office or an approved employment agency.” 
From this it is clear that the control of a class 
of trained men which is urgently needed for 
the prosecution of peace programmes is to 
remain as tight as ever. These men should be 
given freedom to seek for the work that they 
are best qualified to do, and to return to 
those industries in which their training and 
experience will enable them to forward the 
renaissance of our peacetime engineering 





industries. 














Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





THE BRITISH MACHINE TOOL INDUSTRY 


Smr,—Mr. Ferney’s interesting review in your 
issue of May 25th contains one misleading con- 
clusion from half-understood statistics. He 
points out that machines imported here had a 
higher average price per ton than those ex- 
ported, a fact well known in the trade ; and he 
concludes that we were importing expensive 
machines and exporting cheap ones, and that 
this is a reflection on the quality of British 
machines. In fact, the price per ton is no 
criterion of quality, unless machines of similar 
type and size are compared, and the true con- 
clusion is that on the whole we exported the 
larger and heavier types of machine and 
imported the smaller and lighter types. 

Germany and the U.S.A. had a very much 
larger and highly protected home market, and 
were able to develop serial production of those 
types which were used in large numbers in their 
own countries, and so to produce a surplus 
which was attractive in both price and quality, 
and was therefore saleable in the (then) unpro- 
tected British market. In such types as heavy 
lathes, planing machines, and large boring 
machines, which are not used anywhere in great 
numbers, the design and quality of British 
makers were, and remain, unsurpassed. But 
(and especially since a degree of protection was 
obtained in the 1920s), certain well-known 
British tools, such as combination turret lathes, 
and radial drilling machines, can hold their own 
anywhere. When the later instalments of Mr. 
Ferney’s review are out, some further com- 
ments may be desirable, especially as to the 
future organisation of this key industry. 

F. L. Watson. 

Leeds, 7, May 25th. 





THE HEAT PUMP 


Stmr,—Shortly after writing the letter you 
were kind enough to reproduce in your issue of 
May 11th, I realised that my electrical analogy 
had not been carried far enough. 

After taking a variable capacitor ¢, with 
charge q at voltage v, and moving the plates 
apart to a reduced capacitance c,, thus raising 
the voltage to vg, with an expenditure of mecha- 
nical energy equal to $ q (v.—2,), it is necessary 
to make use of the stored electrical energy by 
discharging the capacitor to voltage v,, and 








then allow the plates to return to their original 
capacitance, absorbing electrical energy from 
the infinite source of voltage v, in the process. 

Mechanical work is done by the returning 
plates, corresponding to the work done by the 
cooled gas expanding in the turbine of the heat 
pump, and allowing for this the “ advantage ”’ 
of the electrical pump can readily be shown to 
be v,/(v,—v,)—identical in form with that of 
the heat pump giving in your second (May 11th) 
instalment of Dr. Faber’s paper. 

This strengthens my belief that, in spite of 
Dr. Crawford’s comment in your issue of May 
18th, my analogy is not mistaken, and that 
** quantity of heat,”’ absolute temperature, and 
thermal capacity can be likened to electric 
charge, voltage, and capacitance respectively. 

It seems therefore that the unit “‘ quantity 
of heat” (B.Th.U.) required to raise 1 Ib. of 
water through 1 deg. Fah. corresponds to the 
unit quantity of electricity (coulomb) required 
to raise 1 farad through 1 volt, and can be 
assigned a mechanical equivalent only if the 
temperature is specified. 

T suggest that the mechanical equivalent of 
the B.Th.U. varies directly as the absolute 
temperature, and is more usefully expressed 
as 1778--(461+60)=1-49 foot-pounds per 
B.Th.U.-degree absolute, than as 778 foot- 
pounds at 60 deg. Fah. 

It may be that my idea of “ quantity of 
heat ’’ corresponds to the thermal engineer’s 
*‘ entropy ” (if so, the electrical analogy seems 
to throw some enlightenment upon that mystic 
quantity), but surely the B.Th.U., which is 
certainly my unit ‘‘ quantity of heat,” cannot 
serve to measure both entropy (proportional to 
T) and heat energy (proportional to T*). 

G. Jackson. 

Birmingham, 20, May 24th. 





WAR INVENTIONS IN YEARS OF PEACE 


Sm,—Referring to your leading article under 
the heading of this letter, we are on the 
threshold of a new era, in which only those 
nations that make the fullest use of all their 
resources, of which brain power is the most 
vital, ean hope to survive and much less keep 
in the forefront. 

I would suggest that it is not the national 
genius for invention that is lacking, but a lack 
of what I can only term “ applied imagination,” 


coupled with a failure to organise our inventive 
capacity for the national good instead of for 
private gain. 

Seeing that every idea emerging from a 
human brain contains at least a germ of value, 
there is surely something wrong when less than 
10 per cent. of the 30,000 or so inventions 
registered every year see daylight and of these 
only some 3 per cent. are made use of. 

J. H. Fereuson. 

Wellingborough, May 27th. 





SPRAYING BITUMINOUS COMPOUNDS 


Sm,—We have received an inquiry for 
apparatus to coat various surfaces by “ spray- 
ing” or forcibly projecting bituminous com- 
pounds in a mastic or plastic state. The vis- 
cosity is so high that the compound does not 
fall from the inverted containers in which it is 
supplied. 

Normally the compound is applied cold and 
by atrowel. It does not set to a hard and brittle 
mass, and it must not be heated—in any case, 
the application of heat does not reduce the 
viscosity, since it evaporates the volatile solvent 
which acts as a vehicle for the bituminous 
content of the compound. 

We understand that attempts have been 
made to apply bitumen by a spraying process 
akin to that used for zinc, &c., but we cannot 
obtain any reliable information. It occurs to 
us that some form of grout injection equipment 
might prove suitable, although the compound is 
difficult to handle, in that it tends to adhere to 
any surface with which it comes in contact. 

We shall be pleased to receive any informa- 
tion which readers may be able to give. 

; PREFAB. 

May 24th. 


“* SHETLAND ” FLYING-BOAT 


Sm,—I have been looking at your pictures of 
the new “‘ Shetland ” flying-boat in this week’s 
issue, and cannot help commenting upon the 
extraordinary positioning of the windows in the 

cabin. 

One of the pleasures of journeying by air is to 
look out at the passing scene, and, just as in a 
railway coach, about 70 per cent. of passengers 
like to spend their time in this occupation. I 
personally cannot imagine anything so dull as 
sitting for hours on end in the compartment 
shown in your photograph, and if this is to be 
Britain’s idea of transatlantic transport, no one 
must be surprised if a big proportion of 
passengers will be found to prefer the competing 
American Clippers and Sikorskys. 

It is in little matters of this kind that some 
British manufacturers appear so unimaginative, 
but it is the sum of a lot of small matters that 
spells success in a business like passenger trans- 
port, where comfort and convenience are among 
the final determinants of popularity. 

R. Diesy Sirsa. 

Sidcup. May 28th. 





BRITISH *EIGHT-COUPLED 
LOCOMOTIVES 


Sim,—It may interest some of your readers, 
and also the writer of the article, to know that 
one of the engines originally sold to Baden 
made its way to France as part of the repara- 
tions in kind after the last war. This was 
Baden State Railway “ 238,” built by Sharpe, 
Stewart in 1888. makers’ number 3440. The 
engine was allotted to the Chemin de Fer de 
lEst, by whom it was numbered “ 4702,” and 
it could be seen shunting around 1926-1930 in 
the immediate neighbourhood of the Gare de 
lEst. I imagine that it has been scrapped since, 
but it had a varied history while it lasted. 

C. H. Dickson. 





Ilford, May 18th. 
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The Coal Industry 


SPEAKING in a debate in the House of 
Commons on the coal industry, on Tuesday, 
May 29th, the Minister of Fuel and Power, 
Major Lloyd George, said that a mass of informa- 
tion had been provided by a series of reports 

resented during the last twelve months, the 
most important among them being the Reid 
Report. It was clear from these reports that 
if coal was to play a part in the national 
recovery, reorganisation would have to begin 
without delay, and that could not be under- 
taken with the industry as it was constituted 
today. The Government considered that the 
working, treatment, and disposal of coal should 
continue to be conducted by private enterprise, 
provided that operations were planned in accord- 
ance with the national need and conducted 
with the maximum efficiency. Coal was at 
present owned by the State, and was, further- 
more, & wasting asset. It was right, therefore, 
that the industry should be conducted in 
accordance with the national need and with 
maximum efficiency. Wartime measures were 
not necessarily suited to peacetime conditions, 
and the position could not be remedied by a 
mere change of ownership. The Government 
had therefore decided that a central authority 
appointed by the Minister of Fuel and Power, 
and subject to his general direction, should be 
set up to insist that the necessary measures 
were taken and to provide such help and 

idance as would be useful. Such measures, 
Major Lloyd George continued, centred on the 
proper development and efficient conduct of 
operations in each coalfield according to the 
best modern practice. In so far as the grouping 
or amalgamation of collieries was necessary, it 
would, if possible, be carried through volun- 
tarily, but otherwise by compulsion. Amalga- 
mation for amalgamation’s sake was not 
proposed for this diversified industry. The 
making and carrying out of these plans would 
be undertaken by the industry itself, and the 
duty of the central authority would be to satisfy 
itself that the scope and effect of the plans 
conformed to national requirements. The policy 
would preserve the incentives of free enterprise 
while safeguarding the industry from political 
interference in its day-to-day management. It 
would also provide the necessary sanctions for 
making sure that the essential improvements 
recommended in the Reid Report were carried 
out. 











Sixty Years Ago 





Tur BRENNAN TORPEDO 

Ly our issue of May 29th, 1885, we reported 
that, following satisfactory trials, the Admiralty 
had purchased the Brennan torpedo and had 
decided to adopt it as part of the national 
armament. We described Mr. Brennan as a 
young Australian and stated that he had 
succeeded in producing an extremely ingenious 
engine of war, the principle of which was very 
simple. Inside the body of the torpedo there 
were two reels, on which fine steel wire lines 
were wound. The revolution of these reels 
communicated motion to twin screws. The 
reels were caused to revolve by an engine on 
shore or on @ warship, which wound the lines 
of the reels. By running one of the reels faster 
than the other the torpedo could be steered 
with accuracy. It had, we said, actually per- 
formed journeys of 2000 yards, working in and 
out among shipping, finally being let go to 
strike the object aimed at, the wires being 
drawn in for further use. It was even practic- 
able to stop the torpedo in full flight and then 
send it on again. At first sight it might seem 
that the pull of the engine hauling in the wires 
would prevent the advance of the torpedo, 
but this, we stated, was not the case. We 
likened the action to that taking place in a 
rowing boat, in which forward movement was 
realised in spite of the backward push of the 
rower’s feet on the stretcher. If, we said, the 
engine wound in the line at a speed of 40 miles 
an hour, while the torpedo advanced at the 
rate of 20 miles an hour, the difference was 
available for propulsion purposes. 


Petrol Pipe Lines Under the 


English 


Channel 


No. Il—({Oontinued from page 411, May 25th) 


ge our first article we briefly described the 
general planning of the scheme and outlined 
the subsequent development of the “‘ H.A.LS.” 
and “H.A.M.E.L.” pipe lines. By the courtesy 
of the Petroleum Warfare Department and the 
manufacturers and makers of the equipment 
we are now able to give some further particulars 
of these two types of submarine pipe lines. 


Tue “H.A.M.E.L.” Pree Linge 


The illustrations we reproduce on the opposite 
page show some of the important stages in the 





of the weld was then machined by passing the 
tube through a Taylor cutter. 

The completed 4000ft. length then auto- 
matically passed on to the storage racks, a view 
of which is given in Fig. 2. To the left will 
be seen the roller paths and pipe bed on to 
which the pipes pass before being brought 
across on to further roller paths on the 
right-hand side, which deliver them to the 
welding machine at the end of the racks, where, 
after a final inspection, the 4000ft. lengths were 
welded together. The finished pipe was then 
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FiG. 5—CONSTRUCTION OF H.A.I.S. PIPE CABLE 


production of this pipe line, which was referred 
to in the concluding paragraph of last week’s 
article. It is made up of welded lengths of 
Stewart and Lloyds mild steel pipe, which has 
an external diameter of 3}in. and an internal 
diameter of 3-05in. giving a weight of 17} tons 
for 1 nautical mile (6080ft.). 





Fig. 1 is a view in the Tilbury welding 
factory, showing the inspection of the 20ft. 


wound on the ““Conun” drum. Que of these 
drums is shown (Fig. 3) coming into position. 
It has an overall width over the coned ends and 
towing shackles of 90ft. The flanges are 50ft. 
in diameter and carry a toothed wheel on the 
periphery of each flange for rotating the drum 
during the winding operation by chain drive. 
The actual diameter of the drum is 40ft., with a 
length between the flanges of 60ft. The drum 











TOWING SHACKLE 


SWIVEL YOKE 
ASSEMBLY 








Fic. 6—JOINT OF H.A.I.S. 


tube lengths before they passed to the A.I. 
Welding Company’s welding machines, which 
were arranged seven abreast. In these machines 
the pipe lengths were welded into 4000ft. lengths 
and then passed to the storage racks. The 
flash weld produced a bead about }in. wide, 
which, when machined, projects about 1/,in. 
internally and externally. In welding an inter- 
nal cutter and brush was employed to remove 





PIPE LINE 


is water ballasted, and arrangements were made 
to take in water as the pipe line is paid out. 
When in position for winding the arms shown 
in the vertical position came down and formed 
bearings in which the drum rotateed. While the 
‘*H.A.M.E.L.” pipe line is quite elastic, it does 
not lend itself to landing on shore so easily as 
the more flexible “H.A.I.S.” cable pipe line, 
so a few turns of this cable start and end each 





and clean out the spare metal. The outer portion 


drum length of “‘H.A.M.E.L.” pipe line. Fig. 4 
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illustrates the laying of the cable, which was 
usually done by paying off below with three 
tugs, two forward and one aft, of the drum, an 
arrangement which was found to give good 
steering with accurate course laying. 


Tue “H.A.1S.” Pree LIne 


In our first article we made reference to the 
idea advanced in 1942 by Mr. A. C. Hartley, the 
chief engineer of the Anglo-Iranian Oil Com- 
pany, of making a pipe line like a submarine 





FiG. 7—-HENLEY “STRAIGHT-THROUGH"’ 


cable, and the making by Siemens Bros. and 
Co., Ltd., of a trial length, which was followed 
by the production of two 30-mile lengths of 2in. 
pipe line, designed for a working pressure of 
750 Ib., by Siemens and by Henley’s Telegraph 
Works Company, Ltd., one of which lengths 
was successfully laid from Swansea to Ilfra- 
combe by the cable ship H.M.S. “‘ Holdfast.”’ 

With the knowledge which was gained from 
this experimental length the design of later pipe 
lines was somewhat modified, the diameter 
being increased to 3in. in order to provide a 
larger carrying capacity, while the armouring 
was increased so that working pressures in 
excess of 1200 Ib. could be employed. In this 
task the technical stafis of the Petroleum 
War Department, the Post Office and the 
cable-making firms co-operated. From the 
outset an important factor was to ensure the 
supply of sufficient quantity of uniformly 
high-grade lead alloy tube. For this work the 
Henley design of straight-through lead press 
was found to be most useful. We are informed 
that this type of machine, of which a view is 
given in Fig. 7, produced about 80 per 
cent. of the total quantity of lead sheath used, 
either in the Henley works or in other cable 
makers’ factories. Another type of machine 
was the Pirelli lead extrusion press, shown in 
Fig. 8. This machine produced a large quan- 
tity of sheath. Vertical presses were also 
used. 


THe “H.A.LS.” Pree CaBLE anp COUPLING 


In Fig. 5 we illustrate a length of stripped 
cable, which shows its component parts. The 
internal lead sheath, through which the petrol 

‘flows, referred to above, was manufactured in 
700-yard lengths and was wound on wooden 
drums having a barrel diameter of not less than 
79in. The sheath has an internal bore of 
3-05in. and a minimum lead thickness of 
0-175in., which, subject to the usual manu- 
facturers’ tolerances, gives an outer sheath 
diameter of 3-446in. The metal used was lead 
alloy E, which contains small percentages of 
antimony and tin. The drums are placed 
behind the armouring machine and each indi- 
vidual length is joined by lead burning to the 
continuous length being armoured. In the 
Siemens worksthepractice was to join together by 
lead burning sufficjent sheath for a week’s run- 
ning of the armouring machine. This sheath was 
eoiled at the back of the machine. The lead 
burning is @ very skilled operation, which was 


done by picked craftsmen. During the armour- 
ing process a pressure of 25 lb. per square inch 
is maintained in the cable. 

Our illustration shows the materials used. 
They include a layer of petroleum residue com- 
pound, which is followed by two layers of com- 
pound paper tape with a width of 2}in. and a 
thickness of 0-010in., applied left-hand lay, 
giving a gap of approximately one-tenth of an 
inch. This wrapping is then followed with one 








lay of compound cotton tape, about 3in. wide, 


LEAD PRESS 


having an overlap of fin. Then follow four 
layers of steel tape, 2in. wide, with a thickness 
of 0-022in., made from steel with a tensile 
strength of 25 tons per square inch with a 
minimum yield of 20 tons and an elongation of 
10 per cent. in a length of 10in. This steel 
armouring is applied right-hand lay, with a 
gap of 0-15in., breaking joint approximately 
60/40. The individual tapes are joined 
together by cutting at about 30 deg. to the 
length of the tape and lap spot welding. The 


Fic. 9—-COILING H.A.I.S. 


diameter of the cable over the tapes is about 
3-72in. There then follows a petroleum residue 
eompound coating and a first serving of single- 
ply jute bedding right-hand lay. A further 
coating of compound is applied to the jute at the 
armouring die. The armouring comprises 
fifty-seven galvanised steel wires, each 0- 192in. 
in diameter. These wires have a tensile strength 
of 25 to 30 tonspersquareinch withanelongation 
of 12 per cent. minimum in a length of 10in. 


over the wires being 4-19in. The separate wire 
lengths are joined by butt fusion. After 
further application of petroleum nesidue oye 
the wires a second serving of single-ply jute js 
put on right-hand lay, with a petroleum residyg 
compound over the jute. A third serving of 
three-ply jute is now added and is applied left. 
hand lay, after which there is a layer of com. 
pound, followed by a final coating of whitewash 
solution. The finished cable weighs, full of 





water, 63 tons per nautical mile (6080ft.), 





FIG. 8&-CABLE EMERGING FROM PIRELLI EXTRUSION PRESS 


x 


Fig. 9 shows the coiling of a 10-mile cable 
length in the Siemens works. 

Great importance was rightly attached to the 
design of suitable coupling, which would 
effectively seal the pipe lengths, would be self- 
contained, and would prevent any flow of lead 
under pressure, or the sliding of the steel tapes 
while the armouring wires would be held against 
any possible longitudinal pull. The design was 
made to conform as near as possible to the out- 








The armouring wires are applied left-hand lay 





at about 30in. lay, the approximate diameter 


side diameter of the pipe cable, and the ease 





PIPE CABLE 


with which it can be taken apart with the split 
muff joint is a great advantage both when laying 
and when connecting shore end lengths In the 
design of this coupling the Department 
collaborated, with Siemens Bros. and Co., Ltd. 
The cable is laid with an internal pressure of 
200 Ib. per square inch, and means are provided 
to join up or uncouple the individual lengths 
without losing pressure. This is done by insert- 
ing bursting discs, ten-thousandths of an inch 
thick, which are made from a special copper 
alloy and are designed to burst at a pressure of 
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400 lb. per square inch. The pressure valves in 
the joint—see Fig. 6—provide for a pressure 
uge connection and for topping up the 
pressure when laying at sea, Tests made at the 
National Physical Laboratory and routine tests 
in the cable makers’ works showed that 
the bursting of the cable was 
petween 3500 lb. and 4000 lb. per square inch. 
A study of the sectional illustration of the 
coupling we reproduce in Fig. 6 will show 
the effective securing of the armouring wires, 
which are turned up and gripped between 
the flanges, individual wires being cut off short to 
allow the coupling bolts to pass through. The 
steel tapes are held by the wedging action of the 
e sleeve and cone ring, while the belled 

end of the pipe is securely clamped between the 
nose piece and the coupling main body. The 


attachment by means of the split muff is clearly | pe 


shown in the upper part of the section, while the 
lower part shows the outside view and the 
swivel yoke end attached for hauling. The “U” 
joint rings and hat joints were supplied by 
George Angus and Co., Ltd., of Newcastle-upon- 
Tyne, and are made of that company’s “ Gago ” 
synthetic rubber. 


Tue “ Pruro ” OPERATION 


After the successful trials of the “ H.A.I.S.” 
cable in April, 1943, Mr. Lloyd arranged that 





were constructed for handling the “H.A.M.E.L.” 
pipe. New pipe lines were run from the British 
system to take petrol to the coast. Special 
high-pressure pumping stations were cleverly 
camouflaged in an old fort, a modern amuse- 
ment park, and in a row of seaside bungalows. 

The Prime Minister had kept in closest touch 
with all these developments, and his earlier 
decision directing that the scheme should be 
pressed ahead ensured the closest inter- 
departmental co-operation, and the flow of 
priority materials. Shortly before D-day the 
Prime, Minister, accompanied by Mr. Geoftrey 
Lloyd and Admiral Sir Bertram Ramsay, made 
a personal inspection of the apparatus. Opera- 
tion *‘ Pluto” began a few weeks after D-day, 
as soon as the mines had been swept to the 
approaches to the tip of the rbourg 
minsula. Several lines were established and 
the R.A.S.C. personnel responsible for the 
operation of the installations began pumping 
petrol to Normandy. 

Soon, however, with the rapid opening of 
Cherbourg harbour, the pipe lines from the Isle 
of Wight to Cherbourg became less rtant 
than the quick establishment of “* Pluto ”’ lines 
across the narrow part of the Channel in order 
to supply bulk petroleum to the Allied Armies 
sweeping up to Belgium and Holland, and to 





avoid the great strain of supplying them by long 








Fic. 10—COMBINED PICKING UP AND PAYING-.OUT GEAR 


the manufacture of “H.A.I.S.” cable and of 
“H.A.M.E.L.” pipe and the co-ordination of 
the whole scheme, together with the provision 
of pumping stations on the English shore, should 
be the responsibility of the Petroleum Warfare 
Department, of which Major-General Sir Donald 
Banks is Director-General. The work then 
developed in conjunction with the Admiralty 
Department of ‘Miscellaneous Weapons 
Development,” and the responsibility for laying 
the pipes at sea was accepted by the Royal 
Navy. 

Fosse “Pluto,” under Captain J. F. 
Hutchings, R.N., was then formed. This force 
was composed of a number of ships of all 
sizes from 10,000-ton down to barges and 
motor-boats. It was manned by Merchant 
Navy seamen under the White Ensign and 
placed under the command of Admiral Sir 
Bertram Ramsay, Allied Naval Commander, 
Expeditionary Force, of the Invasion Forces. 
The main base of Force “ Pluto ” was at South- 
ampton, and there was a second base at 
Tilbury. It numbered 100 officers and 1000 
men. Three merchant ships, in addition to 
H.M.S. ‘ Holdfast,” were fitted out with 
specially developed cable-laying machinery. 
Two of the ships were designed to carry 100 
miles of 3in. ““H.A.I.S.” cable, and the other 
30 miles. Thames barges were converted for 
handling cable at the shore ends where the 
large ships could not operate. Force “ Pluto ” 
operated in conjunction with the many other 
Forces, all of which contributed to the great 
sea movements of the invasion. Six ‘“ Conuns ” 








lines of communication running back to Cher- 
bourg and the Mulberry harbours. As soon as 
Boulogne was captured—an operation in which 
the flamethrowers developed by the Petroleum 
Warfare Department played a conspicuous 

d the mines on the Dungeness-Boulogne 
route had been cleared, pipe lines were laid. In 
a short time the Royal Army Service Corps 
began to pump oil to the Continent from the 
cleverly concealed pump stations on the coast. 
The Royal Engineers built, and the R.A.8.C. 
operated, a continually lengthening series of 
pipe lines which stretched from Boulogne to 
Antwerp, to Eindhoven, to Emerich, and soon a 
million gallons a day were being pumped from 
the Mersey to the Rhine. 

A special petroleum unit of the R.A.S.C. has 
been engaged throughout in the successful main- 
tenance of petrol supplies by operation “Pluto.” 
The officers and men of this unit have been 
carefully trained in their duties and maintain 
direct contact with the French terminals of the 
submarine lines by cross-Channel -wireless tele- 
phone. So close and constant is this contact that 
any variation in the quantities delivered through 
the lines can be instantly detected and reported, 
however it may occur. Many of the pipe line 
laying operations took place under adverse 
conditions of weather, short days and strong 
tides; 500 miles of pipe were laid between 
Dungeness and Boulogne. 

Operation “‘ Pluto ” may well be claimed 
another outstanding example of Britishingenuity. 
It achieved complete surprise. Even the majestic 
“‘Conuns ” sailed unscathed across the Channel 





the Germans assuming them to be devices not 
worth attention. The operation “ Pluto” 
continues to be a main artery of supply to the 
Continent, thus releasing tanker tonnage for 
use in the Pacific War. 

Other interesting features of this great under- 
taking were the special methods employed to 
coil down and store the finished cable and to 
handle it both on shore and in the cable-laying 
ships. We hope to refer to these developments 
in our next article and also to give some 
particulars of the pumping machinery used. 

(To be continued) 








Wages and the Return on 
Capital 


In his chairman’s address et the annual 
general meeting of R. W. Crabtree and Sons at 
Leeds, Mr. C. H. Crabtree recently referred to 
wages paid and the return on capital. As one 
interested in any scheme for mutual benefit, 
both to the employer and the employee, he said 
that he had examined various suggestions 

ing profit-sharing and the claims that 
labour should have its share of the profits 





FiG. 11—-SPEED CONTROL DRUM FOR LAYING H.A.I.S. CABLE 


earned in the hope that in due course such a 
scheme might be launched. That labour should 
receive its proper reward was vital, but the 
company, like many others, had to compete 
in the export market, and therefore had to 
produce the goods which the customer was 
willing to buy at the price he was willing to pay. 
Therefore the reward of labour must depend on 
the amount of production, and if that reward 
was to be increased, it must be obtained by 
increased production, as it could not be obtained 
by any other means. He went on to say that 
he had examined the figures of the company’s 
trading during the past twenty-five years, in 
order to see what would have been the effect if 
the profits which had been distributed had, 
instead, been used to augment wages. He found 
that the original capital during that period 
had received an average return of 2-39 per cent. 
per annum gross, a lesser return than would have 
been received on gilt-edged securities, despite 
all the risk that had been taken. On the matter 
of controls, Mr. Crabtree said that he viewed 
with great concern the control of labour in the 
post-war period. His experience had shown 
him that compulsion could aot be applied to 
peacetime industry. Until men were free to 
offer their labour where they could get the best 
return for their efforts, and until firms were free 
to employ whom they wanted to employ, he 
saw grave difficulties in achieving economical 
production. It was impossible to ask that all 
controls should be removed immediately, but 
he would urge that there should be no attempt 





to retain control for control’s sake. 
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Continuous Conveyor Weigher 





THE continuous conveyor weigher, illustrated 
by the accompanying engravings, is made by 
Adequate Weighers, Ltd., of London and 
Slough, and gives the totalised weight of 
material passing over any type of belt or bucket 





conveyor. It can be arranged to produce a 


the revolutions of the two rollers is transferred 
through a radiating train of gears to the dial 
weight recorder. The ball is automatically 
rolled by the weighing mechanism along the two 


rollers in sympathy with the weight of material |: 


on the conveyor. Thus it will be seen that, as 
the conical roller varies in circumference between 
zero and full capacity, the relative angular 
rotations of the two rollers in various ball 
positions will vary. Thus, at one position and 























Fic. 1—CONTINUOUS 


daily chart showing graphically the complete 
performance of the conveyor. 

Continuous weighing over a conveyor involves 
combining the two features af weight and rate 
of travel. The ingenious mechanism used for 
this purpose is illustrated in Figs. 2 and 3. 

A hardened steel ball sits in the valley 
between two hardened steel rollers, of which 
one is cylindrical and the other conical. Imme- 


CONVEYOR WEIGHER 


one position only, i.e., zero, the diameters of 
driving and driven rollers will be exactly equal 
and at this position the two rollers are so, to 
speak, chasing each other “level” through the 
differential and so there is no resultant motion 
and the weight recorder gear train stands still. 
This ‘zero balance” position corresponds to 
the conveyor running idle with no material on 





it. As the weight-controlled ball moves along 


of “balance” of the weigher can be quickly 
taken and any adjustment made without the 
necessity of running the conveyor for long 
periods during this process. 

The differential employed is of the spur type 
and is so designed that its planetary cago js 
driven positively at a constant speed and the 
only components which rotate at varying spoeds 
are the planet gears and the output shaft which 
connects through the gear train to the recorder, 
Thus inertia is reduced. The parallel roller has 
been chosen to drive the ball, as this ensures 
constant speed of rotation of the ball and no 
gyrational errors arise. The constant magnetic 
pull on the ball is such that it acts as an admir. 
able dashpot, thus eliminating the need fo; 
damping devices. 

The rollers complete with ball races are 
removable from the jig-bored journal casing in 
one unit. The rollers are thin tubes, precision 
ground after being thickly chromium-plated to 
give a hard weariag skin and are readily replace. 
able at small cost when worn. Ail rotating 
parts run on ball bearings except the weight 
recorder, which is mounted on oil-impregnated 
** Oilite ” bushes, which will run for long periods 
without attention. The permissible fall of the 
conveyor in the process of weighing is very 
slight and so has to be highly magnified by a 
knife-edge lever system which terminates in an 
articulated parallelogram device carrying two 
disc wheels. These embrace the ball and cause 
it to roll an amount indicative of the amount 
weighed in such a manner that no recording 
motion is lost. 

These ball control wheels, which move 
beneath a dust and dirt protecting glass lid, 
can be lifted on a hinge clear of the ball so that 
periodic cleaning is easy. 

The weigher is supplied as a self-contained 
unit, which can be fitted, it is claimed, on any 
existing conveyor without alteration to the 
structure. At all conveyor speeds up to 300ft. 
per minute the weigher needs only one idler 
suspended from its weighing system. Where 
the conveyor is moving at higher speeds the 
use of an articulated weigh table is recom. 
mended to increase the weigh length and permit 
the mechanism to respond rapidly by gravity 
to the load. A belt-tare eliminator can be fitted 
to weigh an equal length of the return strand of 
the belt and set it off against the weight on the 
belt, thus allowing for any material which may 
be sticking to the belt and which is not delivered. 

Arrangements can be made on shuttle con- 
































FIGs. 2 AND 3—INTEGRATING MECHANISM OF WEIGHER 


diately under these rollers and ball lies a three- 
pole residual magnet, which pulls the ball 
strongly into the wedge formed by the two 
rollers. The parallel roller is rotated by chain 
and gearing in sympathy with the speed of the 
conveyor and rotation is imparted to the conical 
roller so that the ball becomes in effect a 
gear wheel, transferring the drive. The two 
rollers are also connected through a spur 





differential gear train so that any inequality in 





the valley formed by the two rollers, the gear 
ratio is changed. The conical roller runs at a 
slower speed than the parallel roller and the 
gear train begins to move positively from the 
main drive with the cone “ permissively ” 
acting as it were as a “runner-up.” Ample 
power is transmitted through the gear train to 
drive the weight recorder. A lettered wheel has 
been introduced into the first driver of the gear 
train. By its means an observation of the state 





veyors to weigh separately the load carried in 
each direction, 








CanaDIAN Farm Macuinery. — Agricultural 
machinery exports from Canada during the month 
of January, 1945, were valued at 914,000 Canadian 
dollars. For the corresponding month in 1944 the 
~e of implement exports was 762,000 Canadian 
dollars. 
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The Thrust of a Marine Sctew 
Propeller* 


By G. 8. BAKER, O.B.E., D.8c., late R.C.N.C.f 


NOMENCLATURE 


... Thrust of screw in pounds. 

_,, Revolutions per second, n, value when T=0. 

... Speed of advance along axis in feet per second. 

_.. Density of fluid=1-938 for fresh water, 1-99 for 
salt water, 

_.. Diameter in feet. 

., Aspect ratio. For a blade in open flight this is the 

Area of one side 
(Chord)? 

§ ... Pitch angle (effective). 

« ... Effective slip le of screw blade, or angle of 

attack in straight flight. 

t ... Maximum thickness of any blade section. 

.. Width or chord of blade section at 0-72 D—0-75 D. 

distance ernest consecutive 
i x (0-73 D) 

blades at mean radius= 7 of blades’ 


Oy... Lift coefficient of a blade 


ro Pp sseR 


ratio 


I *’ Cireumferential 


i: Lift 
~~ $¢ (resultant velocity)* (area) 





yg 
“ =pn? Dt 
. = — == speed /revolutions constant. 
.. Value of J at which a straight kr line cuts base. 


... Slip measured from J,. 
.. Effective pitch ratio=J,. 


7 


"Soy GH 
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Part I.—Common Basis ror REPRESENTATION 
OF THE DEVELOPMENT OF THRUST 


WHEN a screw propeller is advancing through 
the water along its own axis, the thrust which it 
produces depends upon some six main variables : 
diameter, pitch, blade outline, number of 
blades, thickness and shape of blade section, 
and boss shape—or want of shape. By 
methodical experiments with models a great 
deal of data has been accumulated showing the 
efiect upon the thrust and efficiency of the 
screw, of varying one or more of these factors. 
But what the relation of these separate sets of 
data is to each other has always been more or 
less guesswork, as also is their use for design 

ses, when it is necessary to vary one or 
more of the factors assumed constant in the 
original parent design of each set. 

Yet it is clear from the generally accepted 
theory of the screw propeller that the broad 
phenomena of the screw action are always 
alike, no matter what type of screw is used, so 
that all these charts of data must really repre- 
sent the same phenomena, only biased by 
various internal details of the propeller. Clearly 
any interconnection of this kind, defining screw 
thrust, must rest upon one or other of the general 
laws found in good theory. But the difficulty 
of any purely theoretical approach is that this 
immediately involves certain assumptions which 
ignore or limit the effects of physical details in 
the screw. The same objection arises to the 
purely experimental approach from any given 
set of data, and it would appear that any 
common basis must be sought by examination 
of the common characteristics of all screw data. 

Much could be written about the character- 
istics of various propeller constants, but we are 
concerned here only with those which relate to 
thrust. These must be governed by the same 
considerations as affect the lift of a blade in 
straight flight, with any additional complica- 
tions arising from the fact that in the screw 
there is some interference between the separate 
blades. 

In the theory of the lift of an isolated aerofoil 
several well-known rules have been established. 
First there is a fixed theoretical relation for all 
thin aerofoils of infinite aspect ratio, of whatever 
shape of section, between the angle of attack or 
slip angle @ and the lift force per unit area experi- 
enced by the blede as represented by the lift 
constant C;, defined as 

Lift 
4 p (velocity)? x (area.). 
This relation is given by C,.=22.«, where a 
is measured in radians from the angle at which 
lift is zero, é.e., the “ no-lift angle.” Secondly, 
as the length of a blade relative to its chord 








_* Institution of Mechanical Engineers. The Institu- 
tion welcomes written discussion, contributions to be 
received by July 31st, 1945. 

t Late Superintendent, the William Froude Labora- 
tory, National Physical Laboratory. 


diminishes, i.¢e., as aspect ratio A diminishes, the 
lift coefficient Cy? also diminishes, the loss of lift 


ee : A 
being given approximately by the factor I+A’ 


These two rules, taken simply at their face 
value, mean that in a propeller, the lift derived 
from the blades will depend simply upon the 
effective slip angle « and the aspect ratio of 
the blades, i.e., upon the mean ratio of blade 
width to diameter. Of course, the case is not so 
simple as that, but here are two strong pointers : 
(a) blade section, having played its part in 
fixing the zero lift angle from which «@ is to be 
measured, can then be ignored?; and (b) the 
lift coefficient of the blades will depend mainly 
on the mean ratio of blade width to diameter, 
and the slip angle. Small effects from camber 
may also show as with a flat aerofoil. Again the 
induced drag (for the same blade section) is 
lowest with an elliptic outline, and when this 
outline is filled out the lift does not increase 
quite so fast as the blade area. However, these 
small variations are better considered on the 
propeller itself when some common basis has 
been achieved, and they do not affect the main 
conclusions. 

When several aerofoils of finite aspect ratio 
are placed close together in what is called a 
cascade, each affects the other. The main 
changes produced can be summarised under 
three headings :— 

(1) A change of the zero lift angle always 
brings the effective zero lift line nearer the 
face pitch line, or in screw terms reduces the 
effective pitch of the screw. 

(2) A diminution of slope of the C, value 
on & base of «. 

(3) A diminution of the maximum value of 
C;, which can be developed by the blade. 

A method of assessing item (1) already given 
by the author leaves pointer (a) unaffected. 
There is considerable evidence from the theory 
of cascades for flat surfaces that there will be 
same loss of thrust as the gap between the 
blades diminishes. The experimental evidence 
with aerofoil blades is not very definite, but 
suggests that at small angles of incidence 
(1-2 deg. effective) it is less than theory su 
but increases with slip angle, so that at 3-4 deg. 
the loss is much as predicted®; but with gap/ 
chord ratios* below about 0-8 the loss inereases 
steadily with slip angle and with diminishing 
gap/chord ratio. 

Item (3) becomes important only within the 
inner 30 per cent. of the screw radius, and more 
particularly on screws having a low pitch ratio 
(about 0-6). The data on this phenomena are 
very incomplete, but clearly indicate that when 
blade sections are placed close to each other with 
a gap/chord ratio* below about 0-3, the C, 
value ceases to increase at a quite small effective 
slip angle, varying upwards from about 3 deg. 
at a small cascade pitch angle (12 deg.). These 
effects of a cascade, although of material 
importance in design, leave the two conclusions 
or pointers, derived from consideration of an 


- 





1 Experiments with many aerofoils have shown the 
correctness of the constant 2 2 for very thin aerofoils, but 
they also show that with increasing thickness ratio this 
constant slowly falls. The following table (see Jacobs, 
E. N., Ward, K. E., and Pinkerton, R. M., 1933, 
National Advisory Committee for Aeronautics (U.S.A.), 
Technical Report No. 460, “ The ristics of 78 
Related Aerofoil Sections from Tests in the Variable- 
Density Wind Tunnel”) gives the slope of Cz, being 


given per 1 deg. instead of radians :— 
Maximum thickness Increase in Cy, per 1 deg. 


as per cent.of chord. in @. 
Wicks: rene, sennicue Peeper os ee 
idee” Sal” Sek one, © adr Cece 
Bers et ae Se ee 
en sd Sinks: 58s, 2: Geegaines hee ae 
| RRS FET ere eae 
ETRE? Tepe ACER re Kee 
enn RAN Sag Maes s jake 0-091 


* Thrust distribution, singing, and cavitation are 
matters not involved or considered in this paper. 

3 This oupiies to all propellers over about 0-8 pitch 
ratio, provided that the blade root sections have n 
properly designed. With very low pitch ratios (0-5) 
there is always some loss at the inner part of the screw 
dise owing to the small gap/chord ratio, and item (3) is 
then liable to become quite important near the blade 
roots, with loss of thrust and of efficiency as a result. 


I sin 0 





4 This is given by at 0-73 D, where @ is the pitch 
angle, c the blade width at this radius, and 


l= 


zm (0-73 D) 





No. of blades 





isolated blade, as quite authentic in a cascade, 
although the result is achieved in a more com- 
plicated way. The only qualifying conditions 
to this will occur (i) when the root sections are 
very close together, and (ii) under the supposi- 
tion which has been made so far that all blade 
sections permit streamline flow from leading to 
trailing edge. The effect of any breakdown of 
flow or loss of thrust near the boss will be con- 
sidered later. Z 

The thrust of a screw is usually expressed in 
one of two “constant” forms, namely, either 





- T 
aD or on? DY Both of these are of 
the same type as the C, for an aerofoil, but 
when plotted on a base of speed/revolution 


~~. the former gives a parabolic 


constant J or nD’ 

curve, and the latter a straight or near straight 
line, for all moderate slips. In fact, counting 
from the no-thrust point given by an abscissa 
value of J,, the thrust constant increases 
steadily with slip or (J, —J), just as in the aero- 
foil the C, constant increases with angle of 
attack. Accepting this experimental fact, the 
changing of the blades of a screw in any respect 
whatever can have only two effects so far as 
thrust is concerned ; it may change the point 
of no thrust from which the straight-thrust line 
starts, or the gradient with which it continues ; 
and the following section gives details of an 
investigation of this gradient. 


Part IT.—ExammnatTIon oF REsSuutTs OBTAINED 
with MopDELs 


A large amount of experimental model data 
has been analysed on the above lines and the 
results tabulated. In many cases the curve of 
rr to a base of =D had slight curvature, 
both near the no-thrust point and at quite high 
slips. For simplicity it was necessary to repre- 
sent the curve by a straight line, and such a 
line was taken to agree with the actual curve 
over the range 10-35 per cent. slip. When 
produced to zero thrust, this line gave a J, 
value differing from the actual no-thrust point 
of the model, but: the departure was always 
small, and there is some reason for supposing 
that on a full-size propeller the difference 
would be less than on the model. Many 
attempts have been made in the past to define 
the “ effective pitch” of a screw propeller, but 
this particular J, value, from which the constant 


on? Dé increases linearly with (J,—J), is a 


most definite and useful definition of this pitch. 
Methods of calculating J, from any screw 
design drawing have been given in previous 
papers® by the author, and we turn to the con- 
sideration of the slope of the straight line of 


T 
pn? Dé to base J. 


According to the deductions made from aero- 
foil data in part 1 of the present paper, this 
slope should be dependent on one main factor, 
the aspect ratio of the blades; but for any 
aspect ratio the slope would vary with number 
of blades, as this is a prime factor.in the gap/ 
chord ratio affecting the lift coefficient. More- 
over, the aspect ratio of a screw blade is very 
difficult to define. At low thrusts it may vary 
from infinity at some parts to practically nil 
near the blade tips. In the method already 
given for determining the effective pitch the 
blade section at 0-72 D to 0-75 D (for narrow 
and wide-tipped blades respectively) was shown 
to represent effectively the whole blade, and the 
blade width ratio c/D at this section has been 
takem as defining the aspect ratio for present 
purposes. 

The straight line plotting of kp on a base of 
values of J can be represented by the formula 

n—N, 


bn=K,—J)="( 5 )( ~ )=tep _: 


k being a constant defined by the slope of the 
n—n, 
n 








curve, and s being a slip given by , and p 


the effective pitch ratio J,. 





5 See Baker, G.S., 1944, I. Mech. E. Sixteenth Thomas 
Lowe Gray Lecture, ‘‘ Fundamentals of the Marine Screw 
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All the available screw data have been 


analysed on this basis, and the values of k so 
found have been plotted on a base of c/D, and 
these are given in Fig. 1. In the diagram are 
included results from four sets of Troost’s data, 
from the Tank L.P. and B.W. sets of data, from a 
number of airscrews—Italian® and American® 


some of Schaffran’s screw data, and for a variety 


of model screws of varied type as tested in the 
tank for all classes of vessels, a total of 110 pro- 
pellers. Neither Froude’s, Taylor’s, nor Gawn’s 
data have been used, as these were all faired and 
cross-faired before publication, and the idio- 
syncracies of individual screws have been 
suppressed in the fairing. The range of pitch 
ratio in which a screw lies is denoted by the type 


of spot. It will be seen that the spots plot in a 





any exceptional results not conforming to the 
pattern. There are two sorts of error in inter- 


—= 
widely spaced speeds, or on different scales, }, 


of the diagram. 


Taking interpretation errors first, if two 


exactly similar screws are made, one being only, 
say, 4in. and the other 12in. diameter, and if 
these are tested in water at corresponding 
speeds, they will give widely different results. 
The smaller screw will have a lower value of J,, 
a still lower thrust curve, and an even lower 
efficiency curve—departures up to 20 per cent. 
in thrust have been found by such tests. This 
effect varies quite considerably from screw to 
screw. In many cases a screw may be tested at 





is believed that this arises from one of ty 


preting model screw results, and two departures| causes: (a) a variation in the minimum 
from the normal screw blade which lead to| coefficient due to increased turbulence or to 
results not conforming to the general pattern 


accidental vibration or other disturbance ; 9, 
(6) when the camber ratios of the blade sections 
are a little higher, there is a varying space on 
the suction face, between the transition point 
(laminar to turbulent flow) and the point at 
which a real separation of flow takes place, 
Until this space is eliminated, small changes in 
lift, drag, and J, will occur. Experience hag 
shown that changes arising from these error 
do not alter the & value in equation (1), but may 
cause small] errors in J,. 

The second interpretation error arises from 
any slight curvature which the ke/J curve may 
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For explanation of double spots for screws A, F55, and B13, see Table II. 


ky 


Fic. 1—Plotting of 5—, 





well-defined pattern in which all screws having 
the same number of blades fall in separate 
groups. “To guide the eye in looking at the 
results, mean lines have been drawn for screws 
having the same number of blades, and these 
lines have then been plotted together in Fig. 2. 
The data are not sufficient for good definition in 
all cases, but the lines give clarity as to the 
general trend of the diagram. There is here, in 
fact, a thrust diagram covering every screw 
of normal type, over the usual working slip 


range. 
But before accepting the generality of the 
i something should be said as to the 
liability to error in the individual spots, and of 





§ These have been obtained with perce on a long boss, 
without ring or engine cowling, and at reasonably high 
Reynolds numbers. = sf 


per Blade for Various Propellers to Base of Blade Width Given by ¢c/D 


two widely spaced speeds and show practically 
no difference in the thrust constant. It will be 
realised that the Reynolds number in any such 
test varies very greatly from blade root to tip, 
but experience has shown that (1) it is never 
wise to test screws at a Reynolds number’? 
below 1-5x 105, and it is better to be nearer 
4x 10°; and (2) it is never wise to use a screw 
less than 0-5ft. diameter. These limits apply 
to well-designed screws without eddy making 
or breakdown in flow at any part of the screw. 
With these precautions some screw propellers 
still show small variations when tested at fairly 





? This number is taken on the blade section at 0-73 D, 
using the blade width at this section, and its resultant 
speed through the water for j and v in the formula 


ol 
Ra=—. 








have. In many cases (such as destroyer and 
practically all moderately wide blade screws) 
the curve is quite straight. But in others, over 
the first 5 or 10 per cent. slip, the curve falls 
away from any straight line drawn to give the 
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Fic. 2—Average Curves of kr/(J,—J) to Base c/D 
from Fig. 1 


mean result at working slips. This falling 
away is much more marked when the tests have 
been made at a constant speed of advance, 
rather than at constant revolutions per second, 
the latter giving a steadier Reynolds number 
effect, Froude found the same difficulty with 
his 1904 data, and based his effective pitch on 
the thrust curve between 10 to 35 per cent. slip. 
The same process has been adopted in this 
analysis, and this falling-off has been ignored. 
But even so, it is always possible to vary a 
mean line so drawn, and to steady this, the J, 
value was worked out by the method already 
given for every screw; and where it was 
possible, the mean line in such cases was drawn 
through this calculated J, value. As will be 
shown in the next paragraph, this calculated 
value of J, is a valuable test of the “ freedom 
from trouble ” in the screw. 


(To be continued) 





8 This curvature at very low slips is in the main due 
to the variability of the er » angle from boss to blade tip. 
For although one speaks of zero slip, this condition repre- 
sents a balance between small positive and negative slips 
over the blade. Thus screw B.W.9, at practically zero 
thrust, has the following slip angles. This means that 6 





Fraction of| 
radius ...|0-2}0-3 | 0-4|0-5/ 0-6| 0-7 | 0-8| 0-9 





2-0] 1-85) 0-7) 0-5} 0-5] 0-15} 0-0} 0-25 





Sli A eS ee (pe — 
deg. ; 


























good deal of the blade is working with positive pressure 
on the back and negative on the front face. Tests of 
inverted aerofoils (see Lock, C. N. H., and Townend, 
H. C. H., 1924-5 Technical Report, Aeronautical 
Research Committee, Reports and Memoranda No. 958, 
Vol. I, 160, ‘ Lift and Drag of Two Aerofoils 
Meas Over 360 Deg. e of Incidence ”’) of thick- 
ness ratios 0-168 and 0-086 (flat faces) show that under 
these conditions the slope of the Cy, curve drops, and in & 
screw this means that the experimental mean pitch will 
vary in this region according to which sections are oye 
at positive or negative angles. This is confined to sm 

slips and plays no part at ull over the working slip rangé 





with which we are concerned—one reason for neglecting 
it in this analysis. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Tin Production and Consumption 

The May issue of 7'in, the official bulletin 
of the Tin Producers’ Association, claims that tin 
will be an essential metal in all forms of post-war 
reconstruction, and states that the success or failure 
of obtaining and distributing supplies after the war 
must depend on plans laid down now. To leave this 
matter to chance, or to be dealt with when the need 
arises, would mean not only a delay in industrial 
recovery, but might well involve the economic 
recovery Of @ nation. Before the necessary plans 
can be drawn up, however, it is necessary to know 
what will be the minimum world supplies of tin 
available in the immediate post-war years. It is 
doubtful whether this information can be obtained 
with any degree of accuracy at present, and it may 
be necessary to make an estimate of the tonnage 
which will be available, and of the countries from 
which demands for tin will come. It is clear that 
some countries must have priority, and this priority 
will naturally be given to those Allied countries 
which can make the best use of tin for their own and 
the world’s needs. Their pre-war demand for tin 
should therefore provide a basis on which to esti- 
mate their post-war requirements. World con- 
sumption of tin, based on an average of the con- 
sumption in the years 1934-37, has been estimated 
at 157,000 tons, and the conclusion has been 
reached that if priority is given to all countries 
other than enemy countries, then a minimum pro- 
duction of 132,000 tons is required. With regard 
to the chances of winning this tonnage annually in 
the first three years after the war, and of building 
up a reserve stock in case of urgent need, it is pointed 
out that the unknown outputs are Malaya, the 
Netherlands East Indies, Indo-China, Siam, 
Burma, and, to a lesser extent, China. Taking into 
account destruction caused by war, production for 
the first post-war years will depend on improvised 
methods of winning tin, and even these methods 
will depend on the labour force locally available. 
The existing smelting capacity is said to be sufficient 
to deal with all the tin ore which is likely to become 
available in the first three post-war years, and a 
rough estimate, which must be treated with some 
reserve, puts the yearly production in the first post- 
war period at 120,000 tons. Added to this there will 
be a large amount of war material from which tin 
can be recovered, and existing stocks at the end of 
the war will possibly amount to between 40,000 and 
50,000 tons. With careful planning and a big drive 
to obtain for the Eastern tin belts all available 
machinery to start production at once, there should 
besufficient tin to keep the wheels of industry turning 
as fast as industrial demand can reach a peacetime 
basis. As has been indicated, the importance of 
planning now must not be overlooked, 


The Pig Iron Market 

There is little indication of improvement 
in the quantities of pig iron available to consumers. 
Production of all grades continues on a scale which 
permits present needs to be met. without there being 
a surplus, and with restriction of fuel and labour 
increased outputs do not appear to be likely at the 
moment. Rather better supplies of hematite are 
becoming available, but it is improbable that much 
improvement will be made until deliveries of high- 
grade foreign ores are increased. A strict policy of 
control has been followed regarding hematite, and 
allocations are only made in cases where no other 
grade of pig iron can be used. Supplies of high- 
phosphorus pig iron remain limited, and distribution 
is made on lines just about equal to the existing 
need. No fuller development of the light castings 
industry has occurred. Although the demand for 
light castings, as required for building and various 
domestic p ses, is increasing, shortage of labour 
retards the activity of the foundries. In the general 
engineering and jobbing foundries there is less 
pressure. Some of them continue to be moderately 
well occupied in the production of castings wanted 
for Government use, but others are by no means 
busy. Their principal requirements are low and 
medium-phosphorus pig irons, and there has lately 
been less stringency in the case of these grades. 
Business in the ferro-alloy market has become rather 
irregular in the past week or two. With the end 
of the war in Europe there will doubtless be a smaller 
demand for some alloys, but recent transactions have 
covered most descriptions. The price of standard 
grades of silico-manganese has been reduced to £41 
per ton, 


Scotland and the North 
Business in the Scottish iron and steel 
industry continues to be limited during the period of 
transition to greater civil production. Many 
‘departments are no longer fully employed now that 





Export quotations are f.o.b. steamer 


Government contracts have been completed or 
reduced, but there is every indication that the 
present slackening is a temporary phase. Further 
items of interest regarding the war effort of the 
Scottish steel industry have been disclosed in the 
recently issued annual report of Colvilles, Ltd. It 
is now revealed that when, in 1941, there was an 
acute shortage of plates, an arrangement was made 
with the Ministry of Supply for the remodelling of 
one of the plate mills at the Blochairn works of the 
Steel Company of Scotland, Ltd., to increase its 
capacity. That scheme involved an outlay of over 
@ million pounds and was carried through with 
practically no stoppage of production.... At 
present the demand for plates is not very brisk. 
Regular orders are provided by the requirements of 
the locomotive and wagon-building industries, but 
the plate mills are not likely to reach a higher rate 
of activity until there is an increased request for 
shipbuilding plates. Export tonnages of plates have 
been increased, and there are good prospects of 
expanding export business. The re-rolling mills, 
also, are not at the moment very well occupied, and 
the scarcity of new business causes some difficulty 
in the arrangement of their programmes. Current 
supplies of semis to the re-rollers are on a scale 
adequate to their needs. Mills turning out steel 
rails and props and arches for colliery maintenance 
work are well engaged, and Scottish tube makers 
also have a good deal of business in hand. The 
makers of light steel sheets continue to be very fully 
booked. With no sign of abatement in the brisk 
demand, many sheet mills are committed to the end 
of the third period, and in some cases Period IV 
is being mentioned for delivery of new orders. 
Galvanised, as well as black, sheets are in keen 
request. Business in the Lancashire iron and steel 
market has been quieter during the last week or so. 
The steelworks continue to be moderately well 
employed, although with the completion of some 
Government contracts the demand for certain 
products has declined. The plate mills derive a 
steady business from locomotive builders and boiler- 
makers, and the heavy electrical engineering firms 
also take up regular tonnages. Orders for semi- 
finished steels, particularly for the wire-drawing 
industry, remain on a good scale. There is a fair 
trade in mild steel bars and in black bars for bright 
drawing purposes. New business in the finished 
iron industry is coming forward less readily. 
Moderate tonnages of best bars and Crown quality 
bars are passing regularly to consumers, but the 
demand for Nos. 3 and 4 quality bars has declined. 
The steelworks on the North-West Coast are actively 
employed and there are signs that their busy con- 
ditions will continue for some time. 


North-East Coast and Yorkshire 


Fairly active conditions prevail in the iron 
and steelworks on the North-East Coast. New 
business is, at the moment, not coming forward so 
readily, but there is a good deal of work outstanding 
on existing contracts. Government orders, how- 
ever, have declined recently, and there is conse- 
quently more production capacity becoming avail- 
able for civilian business. The change-over to this 
type of business is awaited by the industry, which is 
fully aware of the iron and steel requirements of the’ 
reconstruction period. Indications of increased 
export trade are also favourable; some export 
orders are already in hand, and the volume of this 
class of business will undoubtedly expand as it is 
found possible to relax present controls. At the 
moment, the light sheet mills continue to be the 
busiest section of the steel industry. The sheet 
makers have been actively employed for several 
months past, and with the prevailing demand they 
are fully committed for some time to come. There 
is naturally an insistent call for sheet bars, and, as 
billets are also in keen request, the current pro- 
duction of semis is quickly taken up, consumers 
showing a readiness to absorb defectives in order to 
help out their supplies of primes. Steel rails and 
other permanent way material are in active demand 
and form another section of business which will 
inevitably increase as renewal programmes in this 
country and abroad are carried out. The collieries 
continue to take up big tonnages of roofing material, 
props and arches for maintenance and replacement 
work. The plate mills, however, are not particu- 
larly active. Locomotive and rolling stock builders, 
and also boilermaking firms, provide a fair amount 
of business, but the plate mills would welcome a 
revival in the demand for shipbuilding material. 
The position of the Yorkshire steel industry shows 
little change. Some of the consuming industries 
are well employed, and it seems likely that increasing 
demands will arise as greater progress is made with 


Unless otherwise specified home trade quotations are delivered f.o.t. 


labour is, however, a restrictive factor in many 
departments. The basic steel makers are handling 
@ fairly satisfactory amount of business, and the 
market for acid-carbon steel is moderately active. 
A steady call for high-speed steel may be noted, but 
in alloy steels the demand is still confined to the 
less expensive qualities. In the finished steel 
departments prospects of expanding export business 
appear to be good, and although the cutlery industry 
is affected by the lack of skilled labour, some pro- 
gress is being made. There is a gradual increase in 
the quantities of stainless steel absorbed by it. 


The Midlands and South Wales 


Although there is a fair amount of activity 
in the Midlands iron and steel industry, there is, as 
yet, little development of civilian business to 
replace Government contracts which have now 
been completed. In common with those of other 
districts, Midlands iron and steel producers are fully 
alive to the demand which will arise as reconstruc- 
tion work is undertaken, and to the call which will 
be made for civilian commodities now in short 
supply. In reply to a recent question in the House 
of Commons, the Minister of Production said that 
in the Birmingham area, as elsewhere, authorisations 
designed to lead to increased civil production were 
being granted on the scale justified by the curtail- 
ment of war production, the extent of which was 
governed by the need of the war against Japan. 
The degree to which an undertaking could be 
authorised to turn over to civil production depended 
not only on the further war production required of 
it, but on the demands for labour for other work of 
importance in the neighbourhood. ... Meanwhile 
the steel sheet makers remain fully occupied and 
are likely to continue their high rate of activity for 
some months to come. Big tonnages of sheet bars 
are called for, and there is a considerable demand for 
billets, although the re-rollers have fewer orders on 
hand for small bars and sections. Light rails, arches, 
bars, and other steel requirements for colliery repair 
work are taken up in good tonnages, and there is 
also an active business in permanent way material. 
Business in heavy plates and sections is not very 
brisk, and many mills would welcome additional 
orders. There is moderate activity in the finished 
iron industry. Best bars and Crown bars are taken 
up in fairly good tonnages, and makers of Nos. 3 
and 4 quality bars continue to find regular employ- 
ment, In South Wales pressure upon the steel 
industry appears to have lessened a little, although 
the keen demand for semis is still an outstanding 
feature. Producers of soft and other steel billets 
are kept busy and all available quantities of steel 
sheet and tinplate bars are quickly taken up. In 
other departments conditions vary. The sheet 
makers have a great deal of work in hand, and it is 
not easy to place new business. On the other hand, 
the present demand for plates and heavy structural 
material is not at all brisk. In the tinplate market 
a fair amount of business is being transacted, with 
orders being placed for delivery up to the end of 
Period III. The mills at present operating are well 
booked. 


Iron and Steel Scrap 


The iron and steel scrap markets have 
been a little less active during the past week or so, 
no doubt owing to the dislocation caused by the 
recent holidays. Truck labels have not been so 
freely issued, as some consumers have been holding 
fairly big stocks of certain grades of scrap. These 
stocks will, however, no doubt be disposed of 
quickly, and trading will be resumed on the brisk 
scale which has been in evidence in recent months. 
The heavier and better grades of scrap continue to 
be sought after, and good tonnages of mild steel 
scrap, in furnace sizes, or cut to foundry sizes, are 
taken up. Transactions in bundled steel scrap and 
hydraulically compressed steel shearings have shown 
little change, there being a steady demand for these 
descriptions. A fair amount of business is passing 
in mild steel turnings, and recently a little increase 
has been noticeable in the tonnages of the heavy 
and chipped varieties absorbed. Short heavy steel 
scrap for electric furnace and cupola uses has a fair 
demand, but supplies are good at present, and con- 
sumers have no difficulty in obtaining the quantities 
they require. There has lately been some decline 
in the request for mixed wrought iren and steel 
scrap for basic steel furnaces, but a moderately 
good demand for heavy material of this nature 
prevails. Compressed basic bundles are not being 
taken up so readily. Only a few transactions in 
alloy steel scrap can be noted. Heavy cast iron 
scrap continues to have a keen demand. Supplies 
are rather restricted in all districts and business has 
been rather limited in consequence. Good-quality 





fulfilling civilian requirements. A shortage of 


east iron machinery scrap is also in brisk request. 
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Rail and Road 


L.M.S. WarTm™eE TraFrrics.—The full effect of the 
switch-over from East Coast ports to those on the 
West Coast, following the fall of France, is exempli- 
fied by the figures, which can now be revealed, of 
the numbers of special troop trains run by the 
London Midland and Scottish Railway to and from 
Riverside Station, Liverpool, and stations serving 
the Clyde area. Altogether, throughout the period 
of the war, 17,091 special troop trains, carrying 
6,724,605 personnel, were run. Of these, 4648 
trains, carrying 1,747,405 troops, were run to and 
from Riverside Station, Liverpool, and 12,443 trains, 
carrying 4,977,200 troops, served the Clyde area. 
These trains were all for personnel only and do not 
include thousands of other trains stores, 
equipment, and war supplies of all kinds to and from 
the West Coast ports. 


Swiss Roap Construction.—A recent report 
on Switzerland’s road programme, printed in 
Foreign Commerce Weekly, says that during the 
war highway construction has been restricted, but 
Swiss authorities have continued highway planning, 
guided by the belief that there will be a great 
development in motor traffic after the war. The 
Federal Highway Inspectorate, with the assistance 
of a commission of highway engineers, has studied 
the problem carefully and a general road-building 

programme was approved by the Federal Council 
in June, 1943. By the end of 1943 the construction 
value of plans fully ready for execution amounted 
to approximately 100 million Swiss francs. Switzer- 
land does not, it is stated, intend to build up a com- 
pletely new system of automobile highways accord- 
ing to foreign prototypes. Most of the development 
plan, which is to be realised only in several stages, 
consists in adapting existing roads to the require- 
ments of modern traffic. 


Air and Water 


UnitED Maritime EXEcuTIVE Boarp.—The 
United Maritime Authority established by inter- 
national agreement last summer to provide for con- 
tinued control of merchant shipping was officially 
brought into operation on May 24th. Under the 
terms of this agreement the controlling Governments 
accepted as a common responsibility the provision 
of shipping for military and other tasks necessary 
for, and arising out of, the completion of the war in 
Europe and the Far East, and for supplying of the 
liberated areas as well as the United Nations 
generally and other contracting countries and terri- 
tories under their authority. Unless terminated 
before by the agreement of the Governments, the 
United Maritime Authority will remain in effect for 
six months after the end of the war in the Far East. 


THe Forure or Canais.—In his chairman’s 
address at the recent annual meeting of the Grand 
Union Canal Company, Mr. John Miller said that if 
canals were to remain in active commercial use 
they must be operated by live commercial organisa- 
tions, using them to their full advantage as part of 
& comprehensive transport service. Undoubtedly a 
considerable sum could with advantage be expended 
on piling, dredging, and other works to improve the 
navigable width and depth of the waterway, but 
all such expenditure would be valueless if it was 
financed at the price of nationalisation or quasi- 
nationalisation. Transport to-day was an indivisible 
commodity, and there was little hope for the survival 
of canals unless the canal industry provided, not 
merely a transport track, but a t rt service 
that was equal to the service provided by the other 
forms of inland transport. Such a service could 
be provided by the canal industry, but only through 
the constant exercise of commercial initiative and 
enterprise. 


Miscellanea 


INSTITUTION OF NAVAL ARCHITECTS: ERRATUM. 
—In our issue of May 11th, 1945, page 366, column 3, 
in our report of the discussion of a paper on “ The 
Dynamics of Launching,” the remarks in the final 
paragraph “.. . said that the dotted curves in 
Figs. 4, 5, and 6,” &c., are incorrectly ascribed to 
Dr. Telfer. It was Mr. Tobin who made the remarks 
referred to. 


Tse American AsBESTOS INDUSTRY.—Produc- 
tion of asbestos in the United States was somewhat 
higher in 1944 than in 1943, but even with this gain 
domestic sales furnished only 14 per cent. of 
domestic requirements, according to a report by 


Memoranda 


the past, furnished the larger part of United States 
needs of chrysotile, but much of that supplied by 
Canada consists of shingle stock, paper stock, and 
other of the shorter non-spinning grades. Africa 
supplied a substantial part of the longer grades 
needed for military and essential civilian applica- 
tions. No serious interruption of imports occurred, 
and the flow of materials, both from Canada and 
Africa, was sufficient to meet all current require- 
ments and to build up a reserve for future commit- 
ments. 


Screntiric InstRUMENTS.—In reply to a recent 
question in the House of Commons about his plans 
to ensure an immediate increase in the output of 
scientific instruments in this country, the President 
of the Board of Trade said that the scientific instru- 
ment industry had been greatly expanded during 
the war, and, as war contracts are reduced, ample 
capacity should become available for the manu- 
facture of apparatus for peacetime production. He 
would do his utmost, in conjunction with the Minister 
of Supply, to see that this industry was maintained 
at | the highest possible level of efficiency. 


' Iypustriat Recovery iv NortHern Irary.— 
According to an official statement, commissions are 
being organised to investigate and prepare indi- 
vidual branches of industry in Northern Italy for 
the task of reconstruction. One of the foremost 
necessities for industrial recovery is an adequate 
supply of coal, the minimum requirements of which, 
it is estimated, cannot be less than 300,000 to 
350,000 tons per month. The position of the rail- 
ways and motor ort is better than could at 
first have been thought possible, but here, again, 
everything is very much dependent on obtaining 
supplies of coal and liquid fuel. On the other hand, 
the present available supply of electric power 
exceeds the productive capacity of the factories, 
which are limited by the shortage of raw materials. 
It is, however, believed that certain raw materials 
of great importance, such as sulphur pyrites, for 
making sulphuric acid and lignite, will be able to be 
brought from Central and Southern Italy. Plans 
for the utilisation of future imports of raw materials 
and the distribution of the remaining supplies in 
existence are to be drafted by these industrial eom- 
missions. As regards iron, it will be possible to 
meet preliminary requirements by making use of 
scrap and existing stocks. Other raw materials 
lacking, are those which used to be imported from 
overseas, such as cotton wool, cellulose, &c. Another 
problem to be solved as soon as possible is that of 
the production of phosphate fertilisers for agricul- 
ture, and for this purpose it will be necessary to 
import quantities of phosphates. 


Tae Fourure or TecunicaL Epucation.—Mr. 
R. A.- Butler, Minister of Education, speaking 
recently at Ipswich, said that it was now possible 
to reveal something of the achievements in the field 
of technical education during the war. There were 
in Great Britain over 200 technical colleges, of 
which about 160 had facilities for training in 
subjects connected with the war. The policy had 
been not to set up a fixed or rigid framework 
especially for war purposes, but to add new courses 
or modify old ones as the demands of industry and 
the Services were made known. The number of 
part-time students in engineering and other tech- 
nical subjects increased so greatly that in each of 
the last three years the number of National Certi- 
ficates in Engineering awarded was 60 per cent. 
above the pre-war figure, and a total of 4500 Service 
men and civilians had been put through intensive 
courses leading to a Higher National Certificate. 
By VE day 82,000 men and women had been given 
training in engineering trades, 15,000 foremen and 
supervisors had been trained, and courses in pro- 
duction planning had been attended by about 9000 
people, varying from managers to minor executives. 
We were now looking forward to a new and very 
important demand on our resources for further 
education—the training of men and women demobi- 
liséd from’ the Forces and other kinds of National 
Service. It was impossible at the moment to fore- 
cast exactly what courses would be wanted. The 
organisation, however, was flexible and he was 
determined that the needs of those who were leaving 
the Forces should have the highest priority in the 
education service under his control. The building 
of new technical colleges, for example, took time, 
and was likely to be impracticable for a few years, 
in view of the limited amount of building labour 
and material available. But he regarded the pro- 
vision of adequate facilities for technical education 
as @ major national need, and he would do every- 
thing in his power to help authorities to meet the 
most urgent requirements. For the present, 
improvisation in the form of adaptations or huts 





a certain amount of building labour to be reserveg 


for this p and was taking steps to provide 
special training facilities for technical teachers. 


Personal and Business 


Mr. E. B. Gutert has been elected President of 
the Chartered Surveyor’s Institution. 

NorTHERN ALUMINIUM, Ltd., has opened a saleg 
and inquiry office at 4, Chapel Walks, Manchester, 

Mr. W. F. Marrtin-Hurst has been appointed 
chairman and managing director of Teddington 
Controls, Ltd. 

Mr. F. H. Wittias, M. Inst. C.E., manager o; 
the Galloway Water Power Company, has been 
appointed a director. 

Mr. J. A. AMscouEL has retired from the board of 
Lightalloys, Ltd., on account of ill-health. Mr. C. J, 
Fear has been appointed a director. 

Mr. J. Hepitey Jones has been appointed repre. 
sentative of Hadfields, Ltd., in South Wales. His 
address is 1, Prospect Street, Newport, Mon. 

Mr. Louis J. Hunt, M. Inst. C.E., informs us that 
he has retired from practice, and has also resigned 
from the board of the Electric Construction Com. 
pany, Ltd. 

Caprarn F. H. Stave, A.M.I. Mech. E., and Mrs, 
E. E. Slade are now established as industria! con. 
sultants and editorial publicists at Thruxton House, 
Thruxton, Herefordshire. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous o 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the 'y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE a which 
the meeting is to be held should be clearly stated. 











Chartered Surveyors’ Institution . 
Wednesday, June 13th.—12, Great George Street, West- 
minster, 8.W.1. “ War Damage Reconstruction 
Under the Town and Country Planning Act, 1944,” 


H. W. Wells. 2.30 p.m. 
Institute of British Foundrymen 
Friday and Saturday, June 15th and 16th.—Waldorf 


otel, Aldwych, W.C.2. Annual meeting. Friday, 
6.45 p.m.; Saturday, 9.30 a.m. 


Institute of Economic Engineering 


Saturday, June 9th.—Lonpon Srcrion : Waldorf Hotel, 
Aldwych, W.C.2. “Co-ordination in Factory 
Administration,” P. M. Garnier. 2.30 p.m- 


Institute of Welding 
Monday, June 11th.—Lzeps anv District Branou: 
Great Northern Station Hotel, Leeds. 
Industrial Application of Automatic Submerged 
Are Welding,” R. R. Sillifant. 7 p.m. 


Institution of Automobile Engineers 
Tuesday, June 5th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘‘ Car Radio,” 
A. W. Martin. 5.30 p.m. 

Institution of Chemical Engineers 
Tuesday, June 12th.—Geological Society, Burlington 
House, Piccadilly, W.1. ‘‘The Use of Suspensions 
as Heavy Liquids,” L. 'W. Needham and 8. Lynch. 
2.30 p.m. 

Institution of Civil Engineers 

Tuesday, June 5th.—Great George Street, ‘eS iggamegs: 
S8.W.1. Annual general meeting. 5.30 
Thursday, June 7th.—Great George treet, petiaincted, 
8.W. 1. “Development and Scope ‘of Soil Mech- 
anics,”’ L. F, Cooling. 5.30 p.m. 
Saturday, June 9th.—Yorksurre Association: The 
Mansion, Roundhay Park, Leeds. Annual general 
meeting and luncheon. 1 p.m. 

Institution of Electrical Engineers 
> June 5th.—Scortisu CentRE : Royal Technical 

lege, George Street, Glasgow. Discussion on the 
Post-War Planning Committee’ s Report on Part- 
Time Education. 6.15 
Wednesday, June 6th. sorties CENTRE: Heriot Watt 
College, Edinburgh. Discussion on the Post-War 
Planning Comunittee’s Report on Part-Time 
Education. 6 p.m. 


Institution of Mechanical Engineers 
To-day, June 1st.—Storey’s Gate, Westminster, S.W.1. 
An exhibition of films of engineering interest. 
5.30 p.m. 
Friday, June 22nd.—Storey’s Gate, Westminster, S.W.|. 
Conference’on “ The Unification of Screw Threads. 
10.30 a.m, and 2.30 p.m. 

London Association of Engineers 
Saturday, June 2nd.—Gaumont British Theatre, Wardour 
Street, W.1. ‘“‘A Tale of Seven Seas,” T. W. 
Karran. 3 p-m, 

Women’s Engineering Society 

Monday, June 11th. “ry tia Branou: The Engi- 
neers’ Club, Albe chester. ‘* Women 








the United States Bureau of Mines. Canada, as in 


would be necessary. He was hoping to arrange for 


rt Square, Man 
and Workshop Skill,’ Miss V. Holmes. 6.30 p.m. 
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Naval Losses During the War 


On Thursday, May 31st, last week, tho 
Admiralty issued a complete summary of the 
British, Dominion, and Allied naval vessels, 
excluding United States warships, which have 
been sunk or totally destroyed, either by enemy 
action or by marine hazards, in all theatres of 
war from September 3rd, 1939, until May 8th, 
1945. Losses of light coastal craft and landing 
ships and craft are not included in the figures, 
which are as follows :—Royal Navy, 730 ships, 
including 5 capital ships, 8 aircraft carriers, 26 
cruisers, 128 destroyers, and 77 submarines ; 
Royal Canadian Navy, 23 ships, including 
6destroyers ; Royal Australian Navy, 13 ships, 
including 3 cruisers and 4 destroyers; Royal 
New Zealand Navy, 1 trawler ; South African 
Naval Force, 3 mine-sweepers and 1 whaler ; 
Royal Indian Navy, 1 sloop and 1 trawler, 
with 3 auxiliaries; Polish Navy, 1 cruiser, 
3 destroyers and 1 submarine ; Forces Navales 
Frangaise Libres, 8 ships, including 1 destroyer 
and 2 submarines; Royal Netherlands Navy, 
13 ships, including 2 cruisers, 5 destroyers, and 
4submarines ; Royal Norwegian Navy, 7 ships, 
including 3 destroyers and 1 submarine ; Royal 
Hellenic Navy, 1 destroyer and 2 submarines- 
The names of the capital ships, aircraft carriers, 
and cruisers lost are as follows :—Royal Navy : 
Capital ships—“ Royal Oak,” “‘ Hood,” “ Prince 
of Wales,” “‘ Repulse,” and “ Barham”; air- 
craft carriers—“* Courageous,” ‘‘ Glorious,” “Ark 
Royal,” “ Audacity,” “ Hermes,” ‘“ Eagle,” 
“ Avenger,” and “‘ Dasher. Gruisers—‘‘ Effing- 
ham,” ‘“‘ Curlew,” ‘‘ Calypso,” ‘* Southamp- 
ton,” ‘‘ Bonaventure,”’ ‘ Gloucester,” “‘ Fiji,” 
“York,” “‘ Calcutta,” ‘“‘ Dunedin,” ‘* Neptune,” 
“Galatea,” ‘‘ Exeter,” ‘‘ Naiad,”  ‘“‘ Dorset- 
shire,” “‘ Cornwall,” “‘ Edinburgh,” “ Trinidad,” 
“Hermione,” “‘ Manchester,” “Cairo,” ‘“‘ Coven- 
try,” “ Charybdis,”’ “ Spartan,” “ Penelope,” 
and “Curacao.” Royal Australian Navy: 


Cruisers—“ Sydney,” ‘‘ Perth,” and ‘Can- 
berra.”” Allied navies: Polish cruiser— 
“Dragon”; Royal Netherlands Navy— 


cruisers, ‘‘De Ruyter” and “‘ Java.” 


Industrial Disputes in 1944 


THE May issue of The Ministry of Labour 
Gazette records detailed statistics concerning 
industrial disputes which occurred in the United 
Kingdom during 1944. The number of such 
disputes involving stoppages of work reported 
as having begun in 1944 was 2194, as compared 
with 1785 in the previous year. Eleven of the 
stoppages which had begun towards the end of 
1943 continued into 1944, thus bringing the 
total number of stoppages in progress in 1944 
to 2205. The number of workpeople involved 
in all these was about 830,000, of 
whom about 105,000 were indirectly involved. 
The total number of workpeople involved in 
all sto in progress in the previous year 
was about 560,000. The aggregate number of 
working days lost on aecount of stoppages in 
1944 at the establishments where the disputes 
occurred is estimated at about 3,700,000. Of 
this total, the coal-mining industry accounted 
for nearly 2,500,000 working days, and all other 
industries for about 1,200,000. The coal- 
mining industry therefore accounted for more 
than one-half of all the stoppages in, 1944 and 
for two-thirds of the te number of 
working days lost. ‘Most of the loss of time in 
this industry was caused by stoppages of work 
in the early ‘months of 1944, following an award 
of the National Reference Tribunal for the 
industry providing for increases in the minimum 
weekly wages for underground and surface 
workers, but rejecting a claim for increased 
piecework rates, while recommending a general 
review of the wage structure of the industry. 
The metal, engineering, and shipbuilding indus- 
tries accounted for more than one-fourth of 
the total number of stoppages of work, and of 
the aggregate number of working days lost in 
1944, At the end of February a stoppage of 
work began at Belfast, involving fitters, and 
arising from a demand for an increase in the 





not be difficult to appreciate the serious adverse 
effect which this and the resultant increase in 
the cost of gas and electrical energy would have 
on the price of British steel. The industry was 
well aware of the necessity for producing the 
right quality of steel at the lowest possible price 
and by the most modern methods, and it was 
also fully alive to the fact that it was essential 
for the future: prosperity of this country’ that 
it should be able to compete in the export 
markets of the world. 


Distribution of Industry 


On Monday, June 4th, the Distribution of 
Industry Bill was read the third time and passed 
by the House of Commons. It should be noted 
that, in the Committee stage, Clause 9, was 
deleted from the Bill. This ch entioned 
in a leading article in our issue of March 2nd— 
provided for the ibition in certain areas of 
the erection or extension of industrial buildings, 
with an te floor space exceeding 3000 
square feet, without the permission of the Board 
of Trade.. Winding up the debate on the Bill, 
the President of the Board of Trade, Mr. Oliver 
Lyttelton, expressed the view that as the tran- 
sition from war to peace proceeded a better 
idea would be gained of what further areas, if 
any, should be added to the present Schedule. 


wages of time workers. During March several 
thousand additional engineering and shipyard 
operatives and aircraft workers became involved. 
and early in April there was a further large 
extension in protest against the prosecution 
and imprisonment of certain shop stewards. for 
their participation in the strike of aircraft 
workers. 


Achievements of Private Enterprise 


In the course of an address ata luncheon of 
the American Chamber of Commerce in London 
on Friday, June Ist, Sir Clive Baillieu, President 
of the Federation of British Industries, spoke 
of some of the achievements of private enter- 
prise in industry. British industry believed, he 
said, that private enterprise provided the best 
basis for a prosperous national economy, and 
it was private enterprise which had largely 
built our Commonwealth and Empire.. It had 
responded to the challenge of war, and had been 
largely responsible for the unique production 
record of this country and of the United States. 
Again, it was private ente: prise which had made 
this country the greatest international trader. 
If we were to regain our export trade, full sco 
must be given to the qualities of initiative, 
spirit of adventure, and the readiness to meet 
changing demands and conditions which were 
the hall-mark of private enterprise, and which 
no ente-contelie’ system could develop. 
Private enterprise, Sir Clive emphasised, could 
point to a long and honourable record of achieve- 
ment, and could meet robustly and directly the 
challenge of those who saw in a socialised 
economy the panacea for all our ills. - Private 
enterprise must therefore no longer wait upon 
Government direction, but must develop vigor- 
ously its own plans and ideas. It would be for 
the Government of the day to say how far those 
plans did or did not conform to the requirements 
of national policy. British industry did not 
desire to force exports on to other markets, 
because it 1ealised that the prosperity of every 
country was the background against which a 
prosperous world economy could alone be 
constructed. Its object would be to secure the 
highest efficiency in production, by reducing 
real costs of production, and by giving customers 
full value for their money to command a full 
outlet for British exports on their: merits. 
Industry’s task in a changed and changing 
world, Sir Clive continued, was to determine 
the appropriate réle of Government and private 
enterprise. It was not a battle of conflicting 
ideologies. Government and private enterprise 
were complementary, and we should not succeed 
in solving post-war problems unless they 
operated in friendly and understanding alliance. 


Future of the Steel Industry 

In his chairman’s statement at the annual 
meeting of John Summers Sons, Ltd:, on 
Friday, June Ist, Mr. Richard F.. Summers 
referred to some of the problems facing the steel 
industry. He said that it would be hard for the 
industry to compete with foreign producers so 
long as it had to bear the present high cost of 
coal and raw materials. Undoubtedly, the far- 
reaching schemes for social improvements and 
security, either now in being or envisaged, would 
necessitate a high rate of taxation and a heavy 
charge on industry, and it also seemed probable 
that an increase in cost of transport would have 
to be faced. Dealing with statements that 
British steel prices compared unfavourably 
with those of some other countries, that the 
industry had lacked foresight, and had been too 
reluctant to modernise its equipment, Mr. 
Summers said that he felt some of the critics 
could not’ be in possession of all the facts. 
Possibly they did not appreciate the very 
substantial natural pa Ars “whieh were 
enjoyed by the steel trade in America as against 
the conditions under which the industry had to 
work here. It should be remembéred that the 
British steel industry was founded on the basis 
of adequate and cheap supplies of ¢oal. The 
price of that commodity was now rather more 
than double what it was in 1939, and it should 
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about diversification and by trying to balance 
industries in the various areas, so that when one 
was slack and another was active, the slackness 
did not fall upon a particular part of the 
country. It would, Mr.: Lyttelton ‘believed, 
preserve some of the social capital, as it had 
been called, which might otherwise be lost. 
Lastly, it tended to disperse those vital indus- 
tries which were necessary for the waging of 
war and the sustenance of the population 
during war, rather than concentrate them in 
one place, and that was another reason why the 
measure would be extremely useful and bene- 
ficial to the nation as a whole. 


The Midland Coalfields 


Reports have now been issued by the 
Ministry of Fuel and Power on the North 
Midland and Midland coalfields. They form the 
third and fourth reports on the present position 
and prospects of the British coalfields. The 
Committees which prepared the reports con- 
sisted of representatives of the mineworkers, the 
colliery owners, and other interests, and were 
assisted by the members of the Geological and 
Fuel Research Surveys. With regard to the 
North Midland area, the report says that no 
reliable estimate of the extent and richness of 
that part of the East Midland coalfield, which 
lies to the east of the present line of develop- 
ment, can be made at present. A full pro- 
gramme of exploration under expert direction 
is recommended to prove the eastward exten- 
sion of the East Midland coalfield and the 
southern and western areas of the South 
Derbyshire coalfield. The Committee estimates 
that with increased man er, but without 
major alterations of technique, the output could 
be increased during the period under review 
by at least 25 per cent. With regard to the 
Midland coalfield, the Committee quotes figures 
which show that the Midland region output has 
fallen from an average of 18-7 million tons over 
the years 1930 to 1939 to 16-5 million tons in 
1943. In order to arrest this decline the Com- 
mitteé. makes the following long-term 
suggestions :—The prevention of industrial 
diseases by periodical examinations, rehabilita- 
tion after sickness, the co-operation and 
co-ordination of effort by all sections of the 
industry, and an exploration of possibilities of 
further mechanisation both on the surface and 
underground. .Qutput, wherever possible, 
should be centralised at the most efficient and 
economic units. The Committee expresses the 
view that the raising of the status of mea 
working in the coal mines is an essential step 
if the future of the industry is to be assured. 
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American Road-Making ‘Machinery 


By E. E. R. TRATMAN 
No. [V—({Oontinued from page 424, June Ist) 


Rae the ordinary method of prepar- 
ing the concrete at the site, as described 
in the foregoing, there are two alternative 
methods which are being used to an increas- 
ing extent. In the first, a central “‘ batching 
plant ”’ is established to serve a certain Jength 
of road or a specific contract. There the 
aggregates are washed, screened, or graded 


crete is being placed in two layers or courses, 
adjustable blades level or strike off the first 
layer ready for placing the sheets of wire- 
mesh reinforcement. 

For the final dressing of the surface of the 
concrete slab, the Koehring equipment 
includes a finishing machine which operates 





after the concrete has taken its initial set, as 








FIG. 21—FINISHING MACHINE 


as to size, and measured batches or charges 
are delivered to motor lorries, ready for 
charging into the mixing machine on the 
road. These trucks or lorries may have 
revolving bodies and special equipment, 
including water tanks, so that the dry batch 
is mixed and coverted into concrete by the 
time the lorry reaches its destination. It is 
then discharged by a chute directly upon 
the road. 

In the second method a complete concrete 
making plant is established, including all the 
treatment for aggregates, and the ready- 
mixed concrete is delivered to motor lorries 
for transportation to the work, where it is 
placed upon the grade or formation. The 
concrete-mixing lorries and ready-mixed 
lorries may have bodies consisting of revolv- 
ing drums which discharge by tilting or by 
means of internal blades. For the ready- 
mixed lorries the drum has revolving blades 
or agitators, to prevent segregation of the 
concrete during transportation. 

Machines for mixing and placing concrete 
are supplemented by numerous machines 
for spreading, levelling, vibrating, and finish- 
ing or surfacing the concrete. Most of these 
are carried by steel frames having wheels or 
rollers which ride on the steel side forms. 
To replace men in spading and spreading the 
concrete as deposited by the mixer bucket 
or the lorry, there are mechanical spreaders, 
one of which was shown in Fig. 19 ante. 
Some spreaders have blades making recipro- 
cating strokes in a transverse direction, while 
the machine follows the paver. At the same 
time, a screed levels the surface. In another 
machine of the same kind, two screw con- 
veyors, end to end, extend across the road and 
so spread the concrete to both sides. In the 
Koehring “templane,” for use where con- 





it is then in workable condition. This 
machine (Fig. 21) consists of a rectangular 
welded steel frame mounted on rollers which 
ride on the side forms. Across the frame are 
transverse beams with adjustable rails for 
a pair of carriages, from which a longitudinal 
screed or levelling bar is suspended. The 
screed therefore travels to and fro across the 


—_———., 





road, while at the same time the maching 
moves forward along the road. The trans. 
verse rails are adjustable to the specified 
crown or cross section of the road or to its 
slope on the widening of curves for super. 
elevation, so that they form a template and 
the lateral travel of the screed leaves the 
slab finished to the desired shape. In the 
view, the operator is standing on the far side 
of the screed. 

The Blaw-Knox concrete-finisbing maching 
has a pair of parallel screeds or transverse 
blades, 9in. and 12in. wide which are given a 
transverse reciprocating movement of 36 to 
90 strokes per minute as the maching 
advances. A spreader of the same make is 
similar, but has a spreader blade and a 
strike-off blade to distribute and level the 
concrete. Power vibrators to ensure plas. 
ticity and density of the concrete may be 
mounted on the spreader or operated inde. 
pendently. Such a device is shown in Fig. 22, 
The Jackson vibrator consists of a steel 
travelling frame, which carries an engine and 
mechanism to operate transverse tubes, 
which are buried in the concrete and are 
attached to blades or runners fitted with 
small motors, giving a frequency of 3000 to 
5000 vibrations per minute. In the Master 
vibrator a vibrating screed or bar resting on 
the side forms operates on the surface of the 
concrete, and is shaped to the desired crown 
or contour of the finished slab. The screed 
carries a vibrating element driven by a petrol 
motor of 1} H.P. This element is adjustable 
for 2000 to 4000 vibrations per minute, 
according to the character of the concrete. 
There are also vibrators carried by hand and 
operated by electric, petrol, or pneumatic 
power. They resemble power hammers and 
spades, but instead of a hammer head or 
cutting blade, the machine carries a vibratory 
element which is kept embedded in the con- 
crete. Vibrators can be applied also to the 
side forms. 

In the view of concrete paving construc- 
tion operations (Fig. 23), the motor lorry 
at the right is delivering aggregate to the 
charging skip of the conerete mixer, the 
boom of which, carrying the bucket of con- 
crete, is seen at the left. The mixer is of 
the dual or twin drum type, already men- 





tioned, and the drum is shown below and to 





FiG. 22—CONCRETE VIBRATOR 
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the left of the water tank. The operator is 
standing on his platform, under the shelter 
roof. An item of this plant is the extra water 
tank coupled to the paving machine. The 
two men at the right are placing the short 
steel bars or dowels across the central longi- 
tudinal joint. Further to the right is a form 
placed for @ transverse expansion joint. 
Where measured quantities of cement and 
aggregates are delivered from a central 
batching plant in batch boxes, carried on 
trucks or lorries, the mixing machine may be 





shrinkage of mud in drying. The mixing is 


done in a small pug-mill, and the mud is fed 
to the pump cylinder, from which extend 
hose lines fitted with nozzles for insertion in 
the drilled holes. The Koehring machine 
comprises the mixer, mud pump, water 
pump, and petrol motor, all mounted on a 
steel frame with pneumatic-tyred wheels. 
The machine has two mud cylinders, 
Tin. by 10in., for 250 lb. pressure, and weighs 
2 tons. A smaller make weighs only 500 lb. 

Steel side forms are used, in general, and 








Fic. 23—-PLACING DOWELS ACROSS LONGITUDINAL JOINT 


fitted with a portable mast and boom, rigged 
for handling and emptying the boxes. 

A trouble which occurs occasionally with 
concrete roads, side kerbs, and sidewalks, is 
that certain parts become depressed, owing 
to settlement of the underlying soil. In such 
cases, or where it is desired to introduce 
super-elevation on curves, vertical adjust- 
ment can be made by the use of a mud-jack or 
grouting machine which pumps a prepared 
mud through 2}in. holes drilled in the slab. 
A thin smooth earth mud, free from sand, is 
made with 6 per cent. of cement added to 





give a slight setting action and reduce the 





Electricity Supply Control Centre’ 


a 


| best the autumn of 1938 the electrical 
grid was operated in sections covering 
nine separate areas, with control rooms 
at Glasgow, Newcastle, Manchester, Leeds, 
Birmingham, London, and Bristol. The 
generating stations connected to each sec- 
tion were of sufficient capacity to deal 
with the various area loads, and there 
was little or no need for inter-area transfers 
of energy. The advantages of full inter-area 
connection had, however, become apparent, 
and ever since the outbreak of war all the 
sections, while retaining the regional control 
over the operation of generating stations and 
the system in the area, have been operated 
together under the over-riding directions of a 
national control organisation, so that trans- 
fers of energy between one area and another 
are effected with due regard to economic 








* Communicated by the Central Electricity Board. 


need to be of substantial make and well 
braced to carry the weight of the several 
machines that travel upon them. They are 
built up usually of special light rolled sections 
put together to form an L section. The top 
rib serves as a rail for the wheels. The 
bottom forms a stiff base resting on the grade 
or formation, and has a rib to hold vertical 
braces wedged under the rail. Steel pins or 
stakes are driven through holes into the 
ground to hold the forms in line. In some 
designs a light flat-bottomed rail is laid along 
the top of the form and secured by clamps. 
(To be continued) 








generation and the electricity needs of the 
country as a whole. 

When fully interconnested operation of 
the grid began, the duties of national control 
were performed by the staff of the control 
centre for the South-East England and 
East England Areas, which her form 
one operational district. The South-East 

d control room was situated in Park 
Street, Southwark, nearly opposite the Bank- 
side power station. Some time before the 
war steps were taken to protect the staff and 
equipment from the effects of enemy action. 
In addition, an emergency control room was 
provided on the northern side of the river, 
while a second emergency control room was 
established at the Board’s Islington grid sub- 
station, where standby telephone facilities 
were available over C.E.B. multi-core cables 
to most of the generating stations and sub- 


The first emergency control room was 
rendered uninhabitable in one of the earliest 
raids on London, and thereafter regular use 
was made of the control room at Islington, 
the practice being to split the control staff 
between there and Bankside during heavy 
raids. Air raid damage was repeatedly 
sustained in the immediate neighbourhood of 
Bankside and eventually the control room, 
the power station, and the grid sub-station 
were the only habitable buildings left in an 
almost completely devastated area. It had 
early become clear that safer accommodation 
would have to be found. 

Inquiries for an alternative site discovered 
two disused lift shafts at an underground 
station, and with the helpful co-operation of 
the London Passenger Transport Board 
arrangements were quickly made for taking 
over these shafts, together with certain 
ground floor and basement accommodation, 
with access from the emergeney staircase. In 
equipping the new premises for the purposes 
of the wartime emergency control centre the 
opportunity was taken to establish a separate 
national control room. 


CoNSTRUCTIONAL WorkK 


It was about the middle of August, 1940, 
when the contractors, Holloway Brothers 
(London), Ltd., started clearance work at the 
new control centre. The work was so urgent 
that time to make drawings was spared and 
work proceeded under instructions from the 
Board’s engineers with working sketches. It 
was begun within a week of the preliminary 
agreement being reached between the London 
Passenger Transport Board and the Central 
Electricity Board. 

Thetwomain shafts are about 23ft. diameter 
and about 120ft. deep, and are built up of cast 
iron segments in the usual manner. In order 
to provide adequate strength to resist the 
probable side blast from deep penetration 
bombs, and at the same time to support the 
floors, it was decided to line each main shaft 
with 18in. of reinforced concrete, the floors 
being madethesamethickness. Bomb stoppers 
were built into the upper portion of the main 
shafts. These consist of a thickness of about 
12ft. of reinforced concrete in three slabs, 
separated by a 9ft. air space and by a 14ft. 
blast-absorbing layer of ballast. The base of 
each bomb stopper, which is the ceiling of the 
first inhabited room, is thus approximately 
25ft. below the ground level. So that the main 
shafts should also be protected against side 
blast, a specially designed bomb stopper was 
constructed in the nearby access stairway, 
and it was so arranged that there was a 
minimum thickness of 9ft, of reinforced 
concrete. A fourth shaft, which carried air 
to the Underground Railway system, was 
also protected by a bomb stopper, through 
which no less than 60,000 cubic feet of air 
per minute is designed to pass. In all, 
thirteen rooms were provided, six in one main 
shaft and seven in the other. In addition, 
the original exit passage from the lifts to the 
station platforms was converted for use as an 
apparatus gallery—see Fig. 6—in which the 

wer and communications equipment are 

oused. 

Some idea of the material which had to be 
handled will be gained —_ the following 
figures :—For the 18in. thick concrete lining 
no less than 638 tons of reinforced concrete 
were needed, with a total of 400 further tons 
for the floors. For the protection slabs 285 
tons were employed, and 240 tons of ballast 
filling, giving a total weight of 1563 tons, 
together with 80 tons of steel reinforcing 
rods. The shafts are protected against 
flooding by surface water by three water- 





stations. 


tight doors, one in the stairway bomb 
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stopper and two in the lower portions of the 
main shaft, as protection against possible 
fooding from the Underground Railway. 
For ventilation and air conditioning of all 
rooms below the bomb stoppers a ventilation 
system was installed by G. N. Heden and 
Sons, Ltd., to supply the rooms with air, 
controlled both as regards temperature and 
humidity. This plant—see Fig. 4 on the 
opposite page—is at the base of one of the 
main shafts. In addition to the cotton wool 
dust filters, a battery of special poison gas 
filters, which can be put into circuit from 
the apparatus gallery by means of a special 
remote control system, was provided. 

The contractors were appointed in 
October, 1940, and in the second week the 
site clearance work had been started and 

eement had been reached between the 
Board and the Post Office with regard to 
telephone cabling and diversion. In the 





East England control was permanently 
established in its room in August, 1941, the 
forty-third week of construction, and the 
contractors were able to leave the site about 
the middle of October, 1941, just under a 
year from the beginning of the work. 


NatTIonaL ContTRoL Room 


National control has no concern with the 
operation of individual generating stations ; 
its function is the general co-ordination of 
interconnected operation through the Board’s 
Regional Control Centres at Glasgow, New- 
castle, Manchester, Leeds, Birmingham, 
London, and Bristol. Within the limits of 
security and tie-line capacity, inter-area 
operation is on an economic basis and one of 
the main functions of national control is to 
maintain transfers between areas on a pre- 
arranged programme. This programme is 
revised each week in the light of the latest 








Fic. 5—-NATIONAL CONTROL ROOM 


twelfth week, on December 20th, 1940, the 
historic fire raid on London occurred, and the 
building above the site was completely 
destroyed by fire. The contractors’ plant 
was damaged and several tons of cement and 
sand were washed down the shafts by water, 
which collected at the bottom several feet 
deep and had to be pumped out. The work 
was delayed three weeks by this raid. In the 
early part of February, 1941, the nineteenth 
week of construction, the control centre had 
been completed up to 50ft. from the base of 
the shafts and the South-East England Area 
control staff were able to start control from 
a temporary room with a temporary telephone 
service and a temporary diagram, Early in 
March, 1941, the national control room and 
the teleprinter room were commissioned. 
Bankside control room was then completely 
vacated and the work of moving the com- 
munications equipment was begun and was 
finished on March 18th, 1941. The South- 





information on plant availability and relative 
generating costs in each of the areas. 

During the war economic transfer working 
has from time to time had to be modified to 
meet unusual conditions, such as war damage 
and coal shortage in parts of the country. 
Nevertheless, it has been possible each year 
to save substantial tonnages of coal, and the 
associated transport, to an extent running 
well into six figures. One of the responsi- 
bilities of national control is the co-ordination 
of main transmission line and generating 
plant maintenance programmes. In wartime 
it has not always been easy to fit in the 
requirements of ali areas, especially with the 
additional delayed line maintenance arising 
out of war damage in Southern England. 

National control is responsible for fre- 
quency and time control. Considering the 
abnormal operating conditions brought about 
by the war, there have been relatively few 
occasions when an excessive time error has 








persisted for more than a few hours. The 
equipment in the national control room—see 
Fig. 5—consists of a line diagram showing the 
main grid circuits, frequency and time error 
indicators and recorders, and indicating and 
recording meters for most of the main inter- 
area tie-lines in the country. Associated 
with the national control room is a tele- 
printer room containing instruments con- 
nected with the area control rooms. Prac- 
tically all communications with the areas, 
including operating instructions and routine 
meter readings, are carried out over the tele- 
printer channels. Until the end of raids by 
piloted aircraft there was also a teleprinter 
connected with Fighter Command head- 
quarters, over which air raid warning mess- 
ages were transmitted. These messages came 
in sufficiently far in advance of the sounding 
of the public sirens to give time for antici- 
pating rapid fluctuations in load, and also to 


FF 
i 


FIG. 6—-APPARATUS GALLERY 


enable certain precautionary ‘steps to be 
taken where appropriate. 


SoutH-East ENGLAND CONTROL RooMS 


Owing to the fact that each room is only 
20ft. diameter it was necessary to divide the 
South-East England control into two. It 
was also convenient to do so, because the 
functions of an area control can be divided 
broadly under the two main headings of 
(a) switching of grid circuits, and (6) loading 
of generating stations. 

Two circular rooms, one in each shaft and 
connected by a passage about Sft. long, have 
accordingly been selected for South-East 
England control. 

SWITCHING CONTROL 

As will be seen from Fig. 1 on the opposite 
page the main diagram, which was transferred 
from Bankside, occupies almost the whole of 
the available wall space. Owing to its design 
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the diagram is ideally adapted for fitting into 
any radius. It consists of over 41,000 
lin. squares of plastic material mounted on 
vertical steel strips, 6in. wide. With a choice 
of different symbols engraved on the squares 
the diagram has been built up to show the 
arrangement of all circuits and associated 
switchgear within the area. Red alarm lamps 
are fitted into the diagram for indicating 
switch operations at each sub-station. 

Provision is also made for fixing suitable 
labels to indicate presence of earths on 
apparatus covered by permit-to-work cards 
and to signify special requirements. 

It should be noted that no direct switching 
is carried out by the Board’s control engi- 
neers; telephoned instructions are used 
exclusively. All switching is carried out 
under a very complete permit-to-work 
system, the final arbiter in all cases being 
the control engineer. 


LoaDING CONTROL 


This control room—see Fig. 2 on page 444 
contains a diagram of the South-East 
England system, which includes only that 
amount of detail required for loading pur- 
poses, For simplicity in operation instru- 
ments showing feeder loadings have -been 
incorporated -in the diagram. Additional 
instruments giving generator loads, frequency 
and time error are incorporated in panels at 
the side of the diagram. The diagram is sign- 
written on metal-faced plyw and small 
permanent magnets are used for indicating 
line outage conditions. In the centre of the 
two-position loading desk will be seen the 
routine instructor panel, by means of which 
instructions can be sent to the more important 
stations. These instructions cover the picking 
up or dropping off of varying amounts of 
generation or the shedding of load in 
emergency. Stations not connected to the 
routine instructor are contacted by telephone. 

One of the disadvantages of a control room 
so far below ground level is that it is difficult 
to keep a constant watch on weather con- 
ditions. Even though the control engineers 
have throughout the war continued to 
receive regular weather forecasts, the ability 
to get the “ feel” of the weather has been 

i and has made it more difficult to 
anticipate changed conditions. To overcome 
these disadvantages as far as possible light 
intensity indicating and recording instru- 
ments have been provided on the loading 
desk. These instruments are actuated by 
two light cells, one on the roof of the building 
above the control room and one at a London 
grid sub-station. Their sensitivity is suffi- 
cient to show a marked difference in reading 
between bright and dull skies, and a useful 
warning is given of the approach of dark 
clouds or fogs which bring with them sub- 
stantial lighting loads. 


CoMMUNICATIONS 


The first essential for the smooth operation 
of the system is ease and speed of communica- 
tion, with its component parts. With this 
object in view, a comprehensive network of 
private lines is rented from the Post Office 
for the South-East England Area. Telephone 
lines radiate from the control centre to the 
most important grid switching stations or 
bulk supply points, with extensions from 
these points to secondary stations in the 
neighbourhood. These private lines are also 
available to give automatic indication of 
circuit breaker positions, transformer tap 
positions, feeder and transformer loadings, 
or to provide such other facilities as may be 
required in any particular case. In order 
that communication may be maintained even 
although the normal equipment is out of 


order or the line faulty, but not entirely dis- 
connected, a standby system of telephony 
is provided which uses magneto signalling. 
The circuits are so arranged that either end 
can call the other “‘ on maintenance,” even 
although the called party has not yet changed 
over. The “maintenance” facility was of 
great service during the concentrated air 
raids on London. All communication cir- 
cuits, with a limited number of exceptions, 
were on “maintenance” throughout the 
period of construction of the wartime control 
centre and the removal of the main equip- 
ment to safety. In addition to the main and 
standby communication systems, telephone 
facilities are available over the Board’s 
multi-core cables, to strategic points through- 
out the London area. This system is entirely 
independent of the main equipment ; a com- 
plete loss of supplies within the control centre 
therefore leaves this system unaffected. 

Arrangements were made to maintain con- 
tinuity of communications in spite of enemy 
action. Special cable arrangements were 
adopted by the Post Office and interception 
points on the principal Post Office lines to 
outlying stations were provided on a ring 
round Outer London, communications be- 
tween these points and control being available 
over the Board’s multi-core cables. 


Apparatus GALLERY | ] 


The equipment in this gallery is arranged 
so that all power equipment is on one side 
wall, whilst the communications equipment 
racks are arranged in a line along the other 
side. Both front and back access is provided, 
so facilitating maintenance work. 

Precautions have been taken to prevent 
interruption to the services of the building 
should a mains failure occur. In such an 
event all vital load is switched automatically 
by a contactor to a standby supply ; should 
this supply also be dead, a limited supply can 
be obtained by manual switching from the 
Underground 33}-cycle system. All vital 
communications equipment is run from 
floating batteries, which are duplicated. 
Sufficient capacity is available to run the 
control centre and provide lighting on an 
emergency basis for at least a day. 

On the communications side, telephone 
type equipment and technique is used. Most 
of the modern equipment is constructed on 
the jack-in principle, thus simplifying main- 
tenance al fault finding, whilst enabling 
continuity of service to be maintained, 
particularly where the amount of similar 
equipment justifies the provision of spare 
groups which may be used to replace the 
faulty equipment. 

The telephone, routine instruction, and 
circuit breaker indication equipment uses, 
in general, D.C. line signalling for the shorter 
lines, and voice-frequency signalling and 
dialling for longer distances. Practically all 
remote load indication equipment works on 
voice-frequency, however, with the object 
of providing as many channels as possible 
over each Post Office circuit. Remote load 
indication equipment is in general inoperative 
throughout a telephone conversation over 
the circuit, but in selected cases where 
recorders are required the equipment may be 
designed to function continuously and to be 
uninterrupted by speech. The meters inter- 
rupted by speech are usually “ photo- 
telemeters,” which transmit local indications 
in terms of make/break ratio of the signal to 
line. This function is chosen as being the 
least likely to be affected by varying line 
conditions. The continuous meters are 
usually of the impulse type, in which the 
number of impulses, received from a normal 
kilowatt-hour meter at the sending end, are 














counted on relays over a period of one or two 
minutes, and the result displayed as a load 
indication in megawatts. 

One of the problems involved in using ong 
Post Office circuit for several purposes is to 
avoid the various facilities interfering ong 
with another, and to give them their proper 
order of priority if by chanoe two or more arg 
trying to seize the line at the same time. It 
is this fact, coupled with the desire to reduog 
to the minimum the inconvenience caused 
by Post Office line faults, which necessitates 
the use of complex circuits and the com. 
paratively large relay groups which result. 


CaLouLaTor Room 


Incorporated in one of the main bomb. 
stoppers is a circular room housing the 
calculating boards which are used for net. 
work calculations. These comprise, as will 
be seen in Fig. 3 on page 444, a short-circuit 
calculator and a load flow calculator, both 
being D.C. operated and consisting of net- 
works of resistances representing circuit 
reactances, loads, &c. 

The short-circuit calculator is in two 
portions, one covering the London area and 
the other the remainder of the South-East 
England system. The load flow calculator is 
a single unit covering the whole of the South. 
East England system. Each of these three 
units consists of a black Sindanyo panel 
mounted on a steel framework enclosed with 
sheet steel ends and back to form cubicles. 
The resistances are mounted on the back of 
of the panel and interconnection of the resist- 
ances is effected by means of jacks, plugs, and 
cords from the front of the panel. The 
system diagram is shown on the front of the 
panel. All measurements on the short- 
circuit calculator are made on a central 
instrument desk, the instruments being con- 
nected into the network by means of plugs 
and cords mounted on a shelf running below 
the calculating board and permanently wired 
back to the desk. 

In addition to the calculators already 
mentioned, there is a universal calculating 
board, consisting of sixty-six variable resist- 
ances with arrangements for interconnecting 
them by links and cords. This calculator can 
be eel by itself or in conjunction with one 
of the other calculators. Interconnection of 
the different calculators is effected by a 
number of bus-wires running round the room, 
with outlets adjacent to each calculation 
board. - Power for all the calculating boards 
is obtained via a metal rectifier unit from 
the 230-volt A.C. mains. 

The short-circuit calculators are used to 
check the duty imposed on the Board’s 
switchgear with various switching arrange- 
ments and to estimate the duty that will be 
imposed on new switchgear in connection 
with extensions to the system. They are also 
used for special investigations, mainly in 
connection with protective gear settings. 
Provision is made for investigating both 
three-phase faults and single earth faults on 
the system. The load flow calculator is used 
for forecasting the distribution of load on the 
various parts of the system with different 
switching and generating arrangements and 
also in connection with extensions to the 
system. These calculators have proved of 
considerable value in the operation and 
development of the Board’s system and where 
the results have been checked by figures 
obtained from actual system operation close 
agreement has resulted. All the equipment, 
with the exception of the universal calculator, 
has been designed by the Board’s technical 
staff. 
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Magnetic Mines and Buoyant Cables 





wock we gave brief details of the method by 
which this country countered the threat of the 
enemy’s magnetic mines by means of buoyant 
cables. We are now in a position to supple- 
ment the information given in that note with 
more detailed particulars. 

The German magnetic mine was based on a 
type evolved during the war of 1914-18. Ifa 
magnetised rod of steel is supported by a hori- 
zontal axle through its centre, so that it is free 
to rotate in a@ vertical plane, like a see-saw, 
instead of in the horizontal plane asin 4 will dig 
then the north-seeking pole pr the rod 
down to an angle de on hee tor 
from the north magnetic pole. By fitting such 


I a note in our ‘*Seven-Day Journal” last 
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Fie. 1—-DIAGRAM OF Sweep. 
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can accurately balance the force tending to 
make the needle dip by an equal and opposite 
foree of the spring. Under a steel ship the 
magnetic field is greater than normal and a 
balanced needle is forced down to make clec- 
trical contacts. 

The German scientists improved on the old 
design in many ways. One was in devising a 
clock which automatically measured and set 
on the spring the exact force necessary to 
balance the magnetic force on the rod in the 
latitude in which the mine was laid. An 
examination of the first German etic mine, 
found intact on November 24th, 1939, not only 
showed the mechanism by which it worked, but 
gave the crucial technical figures of the strength 
and duration of the magnetic field required to 
fire it. To counteract the mine many schemes 
were put forward—and some tried—varying 





self-buoyant electric cable. The current is 
generated in the ships, stored momentarily in 
batteries, and passed through both cables 
simultaneously as a large surge. The current 
goes into the sea vid the electrodes as shown in 
Fig. 1. By this means ten or more acres of the sea 
bottom can be subjected to a magnetic field of 





sufficient strength and duration to explode ali 


FIG. 3—-APPLYING CONDUCTOR 


the mines therein. The ships proceed on their 
parallel courses and make a second “ surge’ 

of magnetic field as shown in the diagram. In 
this way a continuous line of the sea bottom 
is cleared, providing a safe channel through 
which ships can pass. The sweep is easy to tow 
and handle, and does not foul wrecks and buoys. 





It is not damaged by the explosion of mines 





FIG. 2~COMPONENT PARTS OF BUOYANT CABLE — 


from flat fish fitted with bar magnets to giant 
coils on aircraft. One method finally emerged 
with such effect that the mine menace never 
again reached dimensions comparable with that 
of the first year of the war. This method was 
the “Double L”—or Double Longitudinal— 
sweep. 

|The ** Double L” sweep is made up of two 
minesweeping ships, each towing a long tail of 


and it will sweep a large area with 100 per cent. 
effectiveness. 

The original “‘ Double L” sweep was con- 
structed on the shore of the Isle of Grain, near 
Sheerness, and towed behind a tug. It was made 
from cable used for charging submarine 
batteries and floated on logs. The first trial, 
made in December, 1939, confirmed the calcula- 





tions of the current through the sea and of the 


magnetic field, but ended in one tug being 
marooned on a mud bank with the floating 
cable wound around its propeller. However, 
the answer was there, and that evening orders 
went out from the Admiralty for the final 
modifications to the big programme of pro- 
duction, fitting out of ships, and training of 
men, which had been drawn up in anticipation of 
success. The eu gave way to self-buoyant 
cable by two of the 
leading British Be manufacturers. 

One of these firms was W. T. Henley’s Tele- 
graph Works Company, Ltd. Before the end 
of December, 1939, several experimental designs 





WIRES TO BUOYANT CENTRE 


_ 


had been prepared by Henley’s research and 
’ | design stafis, and a small sample of the most 
promising manufactured. The day after this 
first design had been brought to fruition an 
order was received from the Admiralty for a 
length suitable for sea trial to be delivered not 
later than January 10th. Thec y actually 
had this length available for sea trial in six days. 

These early designs were not necessarily the 
best, since existing machinery had to be 
adapted to produce a potentially satisfactory 
product, while arrangements were being put in 
hand to deal with the problem on a production 
scale. On Christmas Day, 1939, Dr. Percy 
Dunsheath, the company’s chief engineer, con- 
ceived the idea of using cylindrical tennis balls 
as the basis of the buoyant core. By the middle 
of January this modified design had been found 
satisfactory and an order was received for a 
number of complete sets. A fortnight later the 
first production length was delivered, and from 
that date onwards, although some modifications 
in the design were made, the construction of 
buoyant cable in the Henley factories was 
continuously carried on. 

-The cable had to be flexible, float on the 
surface of the water, and contain a fairly large 
cross-sectional area, of copper in order to carry 
the large current necessary to detonate the 
mine satisfactorily. The Henley design was 
achieved by combining the resources of the 
Henley cable factories and those of Henley’s 
Tyre and Rubber Company, which in peace- 
time produced very large quantities of tennis 
balls. The machinery for this purpose was 
rapidly adapted in order to make many millions 
of inflated cylindrical rubber elements, which, 
together with suitable reinforcement formed a 
buoyant centre on which the conductor wires 
and their insulation could be built, resulting in 
a cable of approximately 3}in. diameter. 
During the war years over 1,000,000 yards of 
cable were constructed and put into operation. 

As time went on and the Admiralty were 
able to bring other types of vessel into service 
for this class of minesweeping, the types of 
buoyant cable supplied resolved themselves 
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into three patterns, namely, those used with 
fleet minesweepers, trawlers, and drifters. 
The main variation was not in the cable itself, 
but in the lengths of cable employed, since 
these had to be» modified to a considerable 
extent to suit the speed of vessel being used. 

The combined resources of those firms which 
had been able to undertake this work initially 
was found to be insufficient to meet all require- 
ments. Consequently, Henleys and Callenders, 
which had each developed satisfactory designs 
of cable based on the materials and facilities 
afforded in their own factories, were requested 
to make available details of their designs to 
other interested cable makers on both sides of 
the Atlantic. This, in the national interest, 
was gladly done and resulted in a still further 
increase in the amount of buoyant cable avail- 
able to the minesweeping service. 

In the early part of 1941 a further demand 
was received from the Admiralty for an entirely 
different type of buoyant cable. This was of 
much smaller sectional area and required for 





FIG. 4—APPLYING TERMINALS TO CABLE 


an entirely different purpose. {In this case, 
Henleys were able to provide an answer within 
a few days, as it so happened that one of the 
original designs initially prepared for the main 
buoyant cable was readily adapted for the new 
application. In this case buoyancy was 
obtained by stranding the conductor on to a 
fairly large-diameter steel spiral having plugs 
inserted at intervals so that the cable centre 
would not become completely flooded in the 
event of damage to the external sheath. 

In the early part of 1944 an entirely new 
service requirement arose, which had to be 
supplied in addition to the continued production 
of the large buoyant cable. The supply of these 
cables was very urgently required, and for this 
reason after due consideration it was decided 
not to adopt the inflated elements, but to 
modify an alternative design of the large-size 
cable which had been produced in some quan- 
tity, employing cork cylinders and expanded 
rubber. Although the service demands for 
this type of cable were not so great as for the 
main cable, all essential requirements were 
rapidly met and gave complete satisfaction. 





| 








Rootes GrouP Facrory ExtTension.—It is 
announced that the Humber and Hillman companies 
of the Rootes Group have agreed to take over from 
the Government the shadow factories in Coventry 
and Ryton-on-Dunsmore, near Coventry, hitherto 
known as No. 1 and No. 2 Aero-Engine Factories. 
These were part of the shadow factory scheme, and 
nearly 50,000 aero-engines have been produced in 
them since the group started operations. To re- 
equip the factories for car production will involve 
an expenditure of something in the nature of 


HE development of the road system of this 

country will need to be undertaken in the near 
future as an urgent post-war task. In a series 
of articles continued in this issue, Mr. Tratman, 
is describing some of the plant used for road- 
making in America. The illustrations on this 
page show items of plant made in this country 
by Ransomes and Rapier, Ltd., of Ipswich. 
We are informed by the firm that a large number 


of spreader and vibrated concrete finishers are 
being manufactured against Ministry of Supply 
instructions. The drawing (Fig. 3) and engrav- 
ing (Fig. 1) show the arrangement of this device 
so well that little description is needed. Readers 
will be aware that the use of a vibrator increases 
the speed of construction, creates a denser con- 
crete free from cracks, economises cement, and 
permits earlier use of the surface laid. 





£3 millions. The additional site area is 80 acres. 











Spreader and Vibrated Concrete Finisher 


+> 


The machine is adjustable for road widths 
from 8ft. to 12ft., and is capable of Vibrating 
concrete of a consistency equal to 0-42 water. 
cement ratio, 8in. deep, up to the maximum 
width. It is operated by a Ford 10 H.P. petro] 
engine, and the gear-box provides forward 
speeds of 4ft., 7ft., and 12ft. per minute, and 
reverse speeds of 16ft., 28ft., and 50ft. per 
minute. Throttle control of the engine permits 





FIG. 1—SPREADER AND VIBRATED CONCRETE FINISHER 


25 per cent. variation of these speeds. The 
spreading device (Fig. 1) consists of a reversible 
screw conveyor with renewable steel tips, 
capable of spreading at any point from 2in. above 
form level to 6in. below. Itisraised and lowered 
by means of a hand wheel. Behind the spreader 
there is a vibrating bull-nosed strike-off plate, 
designed to ensure that the concrete is laid to 
true level. It is adjustable vertically so that the 










FIG. 2—FINISHING ROLLER 
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maximum amount of concrete can be left for 
compaction at the vibrating beam, which is 
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Vibration is at the rate of 4000 cycles per 
minute. It is produced mechanically by excen- 
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FiG. 3—ARRA T OF 


mounted across the centre of the machine. 
This vibrating beam (Fig. 4) is spring suspended 





FiG. 4- VIBRATING BEAM 


from the main frame, and is capable of vibrat- 
ing at any level from that of form to 6in. below 










SPREADER AND FINISHER 


trics mounted on ashaft carried in ball bearings. 
To have a flat granular finish to the surface, 
there is at the rear end of the machine an excen- 
trically mounted power-driven finishing roller, 
adjustable by a hand wheel (Fig. 2). The whole 
machine is carried by four 14in. diameter flanged, 
wheels, with 34in. treads for running on forms. 
All four wheels are driven and they are mounted 
outside the frame. Double-flanged and plain 
wheels are also available. 

The remaining engraving (Fig. 5) shows a 
hand-propelled vibrator with vibrating capa- 
bilities similar to those of the machine just 
described. The beam, which vibrates at 4000 
cycles per minute, is driven by a four-stroke 
blower cooled, industrial petrol engine, coupled 
to the shaft on which the excentrics are fitted 
by a spring-loaded vee rope drive. The heel of 
the beam is adjustable vertically from vibra- 
tion level to approximately l}in. above. The 
machine is traversed by the use of the hand 
wheels seen in the engraving, which operate 
through chains on the rear wheels. Four 12in. 
diameter wheels, one pair double flanged and 
one pair with wide flat treads, carry the 
machine and enable it to run on road forms alone 
or one side on forms, and the other on concrete 
already laid. Spring-loaded scrapers are fitted 
to the wheel treads in addition to the rail 





scrapers. 








Fic. 5—-HAND PROPELLED VIBRATOR 





Newcomen Society Summer 
Meeting 


THE Summer Meeting of the Newcomen 
Society, in conjunction with its recently formed 
Midland Branch, took place at Bewdley, Worcs, 
on Friday and Saturday, June Ist and 2nd, last. 

The hard sill under the Severn at Bewdley, 
enabling it to be forded, was undoubtedly one 
reason why a town arose on the spot, and 
another reason is that the river is navigable 
thus far. Hence Bewdley became the place 
where exchange between the pack-horse trade 
from the Black Country and beyond connected 
with deep-sea navigation at Bristol. The 
seventeenth and eighteenth centuries saw the 
zenith of its prosperity, for after the opening 
of the Staffordshire and Worcestershire Canal, 
entering the Severn at Stourport, and the coming 
of the railways, Bewdley declined in importance, 
and may be said to have stood still for a century. 
Hence its interest to the Society. 

After arrival in the town on the evening of 
Friday, the members met at the Town Hall, an 
eighteenth-century building, where they were 
welcomed informally by His Worship Coun- 
cillor G. Mentmore-Smith and the Mayoress, 
and entertained to light refreshments. A toll 
board preserved there, formerly exposed at the 
entrance of Telford’s Bridge (1795) over the 
Severn, lists the names of vehicles—calashes, 
berlins, phzetons, whiskeys, to-day almost for- 
gotten—for which a toll of 6d. each used to be 
charged. 

The chief visit on Saturday was to Tickenhill 
Manor, by kind invitation of Mr. J. F. Parker, 
F.S.A. (member), and Mrs. Alice Parker, to 
see the private folk museum there, the collec- 
tion and preservation of material for which, 
illustrating the life and occupations of the 
people of the surrounding districts, has engaged 
their unremitting attention for the last decade. 

What interested members especially in the 
museum was that part of the collections that 
covered the industries that flourish or have 
flourished in the area. How extensive these 
were was revealed in a valuable paper by Mrs. 
Parker delivered during the afternoon. First 
came those depending upon timber, for Bewdley 
is on the confines of Wyre Forest—sawing, 
charcoal burning, tanning, wheelwrighting, 
furniture making, boat building for the Severn 
trade, rope making, basket and besom making. 
Following these came those based on agriculture 
and the land—cornmilling, chandlery, spinning, 
weaving of horsehair and other plots, knitting 
of “statute” caps, and, later on, forging and 
smelting iron. Horn working, dating back to 
Tudor times, was an extensive industry, and 
died out so recently that it is hoped to revive it. 
Lastly, there were industries brought in from 
outside—pewter spinning, brass founding, and 
snuff grinding, and, notably, the manufacture 
of oil of vitriol, dyes, and chemicals, the latter 
established at Dowles nearby by Samuel Skey, 
a remarkable industrialist and banker. The 
vitriol works were one of the earliest in the 
country after the laboratory stage had been 
passed circa 1749. 

To revert to the museum, tools connected 
with most of the occupations mentioned are to 
be seen. A wheelwright’s shop, with an early 
turning lathe driven by a 6ft. rope wheel, along 
with a kit of tools is an earnest of what it is 
hoped to present eventually to illustrate other 
trades. A pewterer’s lathe, with moulds and 
hand tools, is all that has survived after the 
removal of the industry to Birmingham, where 
the rest were blitzed. A lathe for spinning 
sheet brass, with an assortment of chucks, 
believed to date from the eighteenth century, 
is preserved. These, with domestic bygones, 
dairy appliances, and farming implements, have 
had to be relegated to the cellars or outhouses. 
The earliest boneshaker (1870) and the bicycle 
made here by Joseph Tangye, later to become 
the foundation of the Coventry cycle industry, 
are worthy of remark. Space does not admit 
of particularising what else is here. Collection 
has been the main aim so far, response has been 
gratifying, arrangement and description have 
been going on, but congestion in the present 
quarters is looming ahead. 
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RESEARCH BY TRIAL AND ERROR 


In. mechanical engineering—and, indeed, 
in most other things—research in the end 
comes down to trial and error. Nothing is 


ever made perfect from the start. How- 
ever complete the scientific and technical 
knowledge that has been concentrated on its 
production, we may be quite sure that 
alteration and improvements will be effected 
step by step until little further change is 


1} handles. 


possible. At that stage a new start has to 
be made with something radically different. 
The new thing invariably begins in a more 
or less crude form, and only by a succession 
of forward steps is it first brought up to the 
Jevel of the existing thing and then carried 
past it. The history of the steam turbine 
provides an admirable example. The high- 
speed reciprocating engine had been taken 
almost to the ultimate in the products of 
Willans and Robinsonand Belliss and Morcom. 
No further advances of importance were 
practicable. Then Parsons produced his first 
compound steam turbines. They ate steam 
and were far less economical than the best 
reciprocators Then, step by step, by a series 
of brilliant inventions, Parsons improved the 
turbine til] for many purposes it left the reei- 
procator miles behind. The same process has 
begun with the internal combustion tucbine. 
The high-speed reciprocating oil or petrol 
engine has been taken nearly to its limit. 
Further advances can hardly be expected, 
and now we see the obvious successor 
gradually emerging. 

This sequence of events ean be observed 
in everything that the mechanical engineer 
However profound the science 
employed, no single thing ever springs com- 
plete from the brains and hands of man. It 
is always found that some modification would 


456] inerease its efficiency or convenience. Could 


we imagine that a new scientific discovery 
was so complete that all the data, down to 
the least important, was available to a 
designer who proposed to make practical use 
of it, it is as certain as can be that whatever 
he designed would not be final, and we may 
be sure that in ninety-nine cases out of a 
hundred the effectiveness of certain details 
or parts would be proved, would have to be 
proved, by trial and error. The recognition 
of this fact has led to the growth—particu- 
larly in the United States—of special depart- 
ments in factories for the intensive testing of 
completed products. Here the products are 
examined from all points of view, the methods 
of manufacture being as carefully studied as 
the efficiency and suitability for the intended 

purpose. Thousands of people are engaged 
on this class of work, and as they are known 
as research workers, they swell the aggregate 


ing} and give rise to the comparison, prejudicial 


to this country, of the relative degree of 
scientific research in America and Britain. 
Furthermore, a great deal of capital is 
invested in the buildings and plapt, and great 
sums are spent annually on their operation 
and maintenance, and augmen#, the figures 
which are exhibited as a@ lesson and 
warning to us by the ardent advocates of 
scientific research. As for true scientific 
research in the limited sense generally 
accepted in this country, Great Britain has 


nothing to be ashamed of, indeed, the in- 


formation which is now being released about 
our war inventions supports the view held! by 
many in the face of criticism that our scientists 
are unsurpassed the world over. 

But whilst we draw this distinction between 
true scientific research and, research by inten- 


sive trial and emror, we do not underrate 
the ‘value and importance of the latter. Ib 


has, of course, always been pursued to a 
certain extent, in, this kingdom, but it must 
be admitted that with rare. exceptions: it has. 
not been carried on with anything approach- 





ing the organisation that has. heen. developed: 


in the United States. There the great 
development laboratories are generally the 
property of very large and prosperous firms, 
and it is very certain that only the largest 
companies have the means to operate such 
costly accessories. Co-operative research, 
such as that very ably done by our research 
associations, cannot replace them, because 
the work they perform is ordinarily con- 
nected with the designs, products, and 
methods of particular firms. Smaller con- 
cerns have to be content with such trial-and- 
error research as they can carry out in their 
own shops or with the help of public labo- 
ratories, and from the experience gained 
from the close observation of their products 
in the hands of purchasers and users. That 
course, lacking though it is in organisation, 
has not worked out badly, and whilst we can 
never hope to see as many vast trial-and- 
error laboratories in this country as in 
America, that need not be a cause for 
despondency about the future. It must not 
be forgotten that even in America such 
notable laboratories are the exception—not 
the rule. 
The Cost of Victory in the ‘Air 

Ir was announced recently that R.A.F. 
casualties in the present war amounted to 
100,000 officers and men, and nearly 12,000 
aircraft. That is part of the price of victory 
in Burope ; the final assessment awaits tho 
settlement with Japan—perhaps not so 
distant as some once feared. 

It is commen knowledge that by the 
skilful use of the Strategic and Tactical Air 
Forees casaalties to our ground troops hav: 
been vastly lessened. Not only were the enemy 
divisions im the front line, as well as those in 
reserve, subjected to devastating attack 
from the air, but the transport services for 
moving the reserves in support of the front 
line were often so upset as to nullify the 
operational plans of the enemy. In these 
ways the task of our own ground forces was 
made much less hazardous, and this useful 
effeet was aided by our destruction at the 
same time of enemy munition plants. 

It may seem difficult to turn into figures 
such results as these, but it is surely apposite 
to point to the total of the British military 
casualties in the first World War of over three 
millions (one million killed) and to the 
corresponding figure in this longer war of 
about one million (300,000 killed). The 
difference represents a saving of over two 
millions. in total casualties. It would be 
straining the matter rather far to relate this 
saving too closely to the loss of the gallant 
100,000 of the R.AF., as it must have 
derived also from the increased skill in 
military leadership and in operational 
planning, as well as in the extensive use of 
armoured vehicles of all sorts, to say 
nothing of the greater efficiency of the 
‘medical services.. Nevertheless, this reduc- 
tion in, the: losses to, our Forces on the ground 
may fairly be attributed in no small part to 
the fighting prowess of the Air Forces and to 
the skill and. ight of their Commands. Of 
the 12,000 aircraft lost by the R.A.F. during 
this war, 8000 were bombers. The percentage 
Joss: in. bombing raids varied considerably 
during the war: It was for a time, when 
the enemy defences. were strong, as high 


‘as 6 per cent, (even higher on a few 


occasions), but gradually sank to a third, and 
even. a quarter, of that amount. If the 
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average be put at 2 per cent. the number of 
pomber sorties must have been about 400,000, 
which, as it happens, is close to the published 
figure for the Eighth U.S.A. Air Force, which 
dropped over Germany almost the same 
tonnage Of bombs as did the R.A.F.—very 
nearly @ million tons apiece, or about 2} tons 
per aircraft. The daring forecast made by 
Mr. Peter Masefield (recently appointed 
Civil Air Attaché at Washington) some two 
years ago, when British and American 
bombers were dropping on Germany about 
15,000 tons of bombs a month, was that if 
that intensity of bombing could be raised 
fourfold it “‘ would bid fair to shatter the 
German war machine completely.” This 
striking conclusion he reached after an 
elaborate assessment of the numbers 
employed in enemy munition manufacture 
and comparing it with his estimate of the 
average amount of destruction, measured in 
man-bours, for each ton of bombs dropped. 
Such a fourfold increase would have required 
that the tonnage dropped per month should 
rise from 15,000 to 60,000. Within a year 
of that date the latter figure was reached, and 
within a further six months it rose to the 
huge total of 100,000—far more than enough, 
on Masefield’s showing, to create chaos in 
Germany ; within the following six months 
theend came. In an Arm of the size of the 
R.A.F. the loss of 100,000 casualties repre- 





sented a serious drain on the numbers of 
its personnel. The loss of thousands of air- 
craft was in comparison a small matter, 
for if the construction of the average military 
aircraft takes fifty man-years, the loss of 
12,000 merely means the loss of the work of 
600,000 aircraft workers for a year, and 
however hard they had to work, their lives, 
at least, even at the height of the enemy air 
raids, were not at stake in any way approach- 
ing the casualty rate ruling in the Fighting 
Services. 

Whatever the aggregate price paid by 
the R.A.F., it was more than balanced by 
the greater safety in the lives of their 
colleagues in the other Services, and in 
the vital gain to the whole country of 
hastening the day of victory. The fighting 
will now be intensified in the Far East. 
That campaign already fought to a success. 
ful issue in Burma has shown how air 
power can deal, in no uncertain way, with 
the vexatious and dangerous intricacies of 
jungle fighting. How much more of that kind 
of fighting will be necessary the future 
months will reveal, but it seems not unlikely 
that the present vigorous bombing attacks on 
the homeland of Japan may succeed in bend- 
ing the stubborn wills of those in power in that 
country to the realisation that in their own 
interests they should bring to a close a struggle 
which can now have but one issue. 





—= 





Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





A WORLD SOCIETY OF ENGINEERS ? 


Sir,—-Through conversations with representa- 
tives of many sections of our profession, I have 
come to the conclusion that there would be wide 
support for a movement to ensure the effective 
expression of the views of engineers concerning 
the important political, economic, and kindred 
problems facing world society at the present 
time, 

In the past, we have not taken a part in the 
regulation of international affairs commensurate 
with the importance of engineering in modern 
life. The very existence of our civilisation, in 
its present form, was made possible by the works 
of engineers in providing the equipment whereby 
the resources of Nature have been applied to 
satisfying the elementary physical needs of 
mankind. 

In the present war the aircraft, warships, tanks, 
heavy artillery, and other military equipment 
which we have made havedevastated Europe and 
will accomplish similar destruction in the Eastern 
war theatre. The final result will certainly be a 
very serious disorganisation of the economic 
system by which we live, resulting in immense 
loss of life and the lowering of living and 
cultural standards throughout large areas of the 
world. Since this results from the misapplica- 
tion of our professional services, we have a 
clear duty in the future to do our utmost to 
avoid a repetition. 

We have our national professional institu- 
tions, employers’ federations, trade unions, and 
so forth to facilitate collective action in 
economic and technical matters. We even have 
international conventions to regulate scientific 
and technological co-operation. It is now 
vitally necessary that we should have a world 
society of engineers, through which our leaders 





could speak with authority for our profession 
throughout the world. 

This war has provided ample evidence that 
such vital matters as peace and economic 
organisation can only be adequately dealt with 
on @ world scale. In each, engineering is of the 
utmost importance, and it is therefore evident 
that a medium whereby the opinions of all 
sections of our following throughout the world 
could be crystallised and expressed would be of 
great value to world society. 

The professional institutions of Britain are 
best qualified to initiate the establishment of 
the world society of engineers. This country 
was the cradle of modern engineering and many 
of the leaders of the profession in other countries 
are the direct descendants of famous British 
engineers. We have a prestige throughout the 
world based on leadership in scientific discovery, 
technical quality, integrity, and other attri- 
butes which would ensure support for the inter- 
national institution. 

The founding of an international engineering 
institution is a task worthy of our most 
eminent professional men ; but it is, perhaps, not 
presumptuous for lesser men to prepare the 
ground by preliminary work to ensure wide 
support and understanding of the purpose of 
such an agency for world co-operation amongst 
engineers. 

To facilitate discussion, whereby a pre- 
liminary statement of purposes could be 
evolved, it is suggested that the following 
principles should be embodied in the constitution 
of the society :— 

(1) The rights of the individual as expressed 
in democratic constitutions such as those of, 
the British Commonwealth countries, U.S.A., 
and others. 

(2) The settlement of disputes between 





nations by submission to international courts of 
justice, arbitration, and other non-violent 
methods. 

(3) The obligation of the great Powers to 
ensure economic justice for relatively backward 
and small countries. 

(4) The establishment of the means to main- 
tain order in observance of the generally 
accepted laws regulating affairs between nations 
by some effective extension of the proven 
methods whereby national law and order is 
maintained. 

(5) The evolution of an ethical code for engi- 
neers as a practical guide to conduct in their 
professional life. By virtue of its supreme 
importance, particular stress should be given 
to the withholding of service in activities caleu- 
lated to lead to war. 

(6) The education of youth in the highest 
standards of professional and social behaviour. 

(7) The representation of the profession in 
international and national government. 

(8) The promotion of the rightful interests of 
members of the engineering profession with 
regard to financial return for service, social 
status, and so forth. 

(9) The dissemination of scientific knowledge 
and the promotion of activities likely to lead to 
a higher general standard of professional effi- 
ciency and integrity. 

(10) The promotion of the utmost under- 
standing between all sections of engineering and 
co-operation with organisations having the best 
interests of humanity as their fundamental 
objective. 

The foregoing is admittedly a crude and 
incomplete approach to the problem, but it is 
hoped that its very faults will stimulate greater 
minds to pursue the same purpose by eliminating 
the transparent weaknesses. 

The mere publication of this letter in THE 
ENGINEER will be evidence of Press support, 
which will be a great encouragement to those 
qualified to carry the idea further. The matter 
is urgent, for the politicians at San Francisco 
and elsewhere are, even now, determining the 
future of the world and there appears to be little 
likelihood that many matters of the greatest 
concern to engineers will be adequately con- 
sidered. It is a failure which should be set 
right in future world conferences by the 
presence of fully accredited representatives of 
the world society of engineers. 

Joun SEAMAN. 

Crouch Hill, May 29th. 





WAR INVENTIONS IN YEARS OF PEACE 


Sim,—The apparent shortage of technical men 
is largely the result of the absurd limitation of 
applicants’ age to forty or forty-five years, at 
which age most technical men are at their best, 
especially as regards administrative ability. 
A recent Ministry of Labour advertisement for 
temporary engineers for shore maintenance 
bases limits the age to forty years. 

As regards patents, the writer’s experience 
as @ patent consultant—I am not a patentee— 
is that the unfortunate patentee has the utmost 
difficulty in getting a hearing from the British 
manufacturing firms. On the other hand, 
Continental and U.S.A. firms carefully scrutinise 
the Patent Office records in search of new ideas. 
So Iong as we have boards of directors comprised 
almost entirely of non-technical men, this lack 
of enterprise will continue, especially where the 
directors grace the boardrooms of twenty and 
even over thirty companies, which is quite 
incompatible with efficient service. Inventive 
talent forms one of our few remaining assets, and 
our inventors should receive much more 
Government support than they do under our 
present Patent Code. At the very least they 
should be entitled to deduct patent fees from 
taxable income. Our business men are usually 
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anxious to buy only “completely developed 
inventions,” which in too many cases means 
importing ready-made ideas from abroad. This 
method of working under “foreign licences ” 
does not favourably impress the export trade. 
G. STIERN. 

London, 8 W , June 5th. 





AMERICAN ROAD-MAKING 
MACHINERY 


Siz,—-I am reading with interest Mr. E. E. R. 
Tratman’s article on ‘‘ American Road-Making 
Machinery,’”” and should like to make an 
observation arising out of the current instalment. 

It is stated, in reference to Fig. 10, that “a 
bulldozer is following behind to leave a smooth 
surface.’’ Later in the text is the statement, 
** On heavy work, with several scrapers working 
as @ fleet, the loading of the first may be 
expedited by the second one pushing.” 

I venture to suggest that Fig. 10, really shows 
a crawler tractor, fitted with bulldozer attach- 
ment, in use as a pusher tractor. 

Before the advent of the “‘ Tournapull ”’ and 
other similar bulk earth-moving appliances, 
scrapers were generally drawn by track-laying 
tractors, but in certain conditions and on longer 
hauls the time cycle was not very satisfactory 
on account of the relatively slow tractor speeds. 

In the same conditions a very material 
improvement in the trip time is registered with 
the faster “‘ Tournapull”’ on pneumatic tyres, 
but at the expense of reduced draw-bar pull 
available for cutting and this is assisted by 
employing a crawler tractor pushing behind the 
scraper, one pusher tractor serving a number of 
scraper units. 

It must not be inferred that a “‘ Tournapull ” 
unit with pusher tractor is always more efficient 
than a scraper drawn by a track-laying tractor, 
and it is necessary to judge each case on its 
merits. 


London, May 29th. H. O. Paprack. 








SPECTROSCOPICALLY STANDARDISED SUBSTANCES. 
—As the use of the spectrograph for the detection 
and determination of the metallic elements in all 
kinds of materials has increased, a demand has 
arisen for extremely pure metals, oxides, and salts 
to serve as standards. About 1922, Dr. S. Judd 
Lewis suggested that Adam Hilger, Ltd., should 
supply for this purpose spectroscopically standard- 
ised substances; the proposal was immediately 
adopted, all arrangements for the supply of the 
substances and their analysis being in the hands of 
Dr. Judd Lewis. These pure substances have 
become known under the trade mark of “ H.S.” 
substances, and now include most of the more 
common and many of the rarer metals, as well as 
most of the rare earth oxides. In 1932, when Dr. 8. 
Judd Lewis proposed the “ratio quantitative ” 
method of spectrographic analysis, the ‘‘ Specpure ” 
series of “‘ ratio powders,” “ ratio solutions,” and 
pure salts was introduced, and now comprises more 
than fifty substances which are available in a spectro- 
graphically standardised condition. In view of the 
increasing demands for the substances included in 
these two schemes and for new additions to the list, 
the need has arisen for additional manufacturing and 
analytical facilities. Adam Hilger, Ltd., has there- 
fore entered into an agreement with Johnson, 
Matthey and Co., Ltd., whereby the latter will in 
future undertake the supply of these substances and 
the control of their purity at their research labora- 
tories, Wembley, Middlesex, where many of them 
will be made. To cope with the additional work, 
Dr. 8S. Judd Lewis, who acted as consultant for 
Adam Hilger, Ltd., for many years and was chiefly 

onsible for the development of the “ H.S.” and 
7 Aeron ” schemes, has been engaged in that 
capacity by Johnson, Matthey and Co., Ltd., and 
the staff of the spectrographic department of their 
laboratories has been augmented by the appointment 
of Mr. D. M. Smith, formerly in charge of spectro- 
graphic investigations at the British Non-Ferrous 
Metals Research Association. The agreement made 
between Adam Hilger, Ltd., and Johnson, Matthey 
and Co., Ltd., also provides that future sales of 
‘*'H.8.” and “ Specpure ” substances shall be made 
only by Johnson, Matthey and Co., Ltd., from their 


OX Friday, June Ist, a joint statement by 
Bomber Command and the Petroleum 
Warfare Department gave particulars of the 
Operation “ Fido,” a wartime invention and 
development which has solved the problem of 
dispersing fog over airfields, with such success 
that it has now become a matter of routine. 
This method made landings and Allied offen- 
sive operations possible in conditions of fog, 
which without it would have caused the loss 
of lives and machines, or the complete cessa- 
tion of operations. In particular, it can now 
be revealed that Field Marshal von Rund- 
stedt’s Christmas offensive in the Ardennes, 
which was launched when fog conditions 
covered Europe, was halted at a critical 
period largely by the weight of Allied air 
attack because bombers were able to take off 
and to land in spite of dense fog. The 
“ Fido ” system of fog dispersal was operated 
extensively during the winter of 1943, the 
summer and autumn of 1944, and the spring 
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Dispersal of Fog on Airfields 


No. I 


consisting of two 600ft. pipe lines meet. 
ing at a right angle, each of which was 
fitted with sixty burner units, incorporat. 
ing a simple atomiser spray. The fuel mix. 
ture burned, consisted of 80 percent. of alcohol 
and 20 per cent. of petrol. It was burned 
with a smokeless flame at the rate of 1 gallon 
per yard-hour. This apparatus was tested 
at Martlesham in clear weather, and tem. 
perature readings were taken on the leeward 
side of the line of burners when the prevailing 
wind was at right angles to one of the lines, 
During 1938 the installation was moved to 
Farnborough. Extra burner units were 
added by doubling each of the lines, and fuel 
consumption was increased to 4 gallons per 
yard-hour. A view of this installation jg 
reproduced in Fig. 1. 

A series of experiments which were carried 
out between December, 1938, and May, 1939, 
with this apparatus showed small improve. 
ments in visibility during fog. On the basis 








of 1945. The name “ Fido” was originally 
derived from Fog Investigation Dispersal 
Operations, but when the system proved a 
brilliant success, the Royal Air Force spon- 
taneously named “ Fido,’’ Fog, Intensive, 
Dispersal Of. 


Previous History 


In 1921 Lord Cherwell (then Professor 
Lindemann), Sir Napier Shaw, and Lord 
Brabazon (then Colonel Moore Brabazon) 
drew attention to the possibility of dispersing 
fog over airfields in order to assist landing. 
On their initiative, there was some scientific 
discussion of the problem in the publications 
of the Aeronautical Research Committee. 
No one at that date, however, was sanguine, 
as lack of reliable data on the constitution 
and vertical extent of fog made all preliminary 
calculations speculative. 

Serious attention to the problem was again 
given in 1936, and in 1937 preliminary experi- 
ments were carried out by the Aircraft and 
Armament Experimental Establishment, and 
the Royal Aircraft Establishment, by burning 
mixtures of petrol and alcohol in large 
trays, they were unsatisfactory. A type 





FIG. 1—-PRE- WAR EXPERIMENTAL FOG DISPERSAL HEATING INSTALLATION 


of these results the Director of the Meteoro- 
logical Office estimated that dispersal could 
only be secured with a five-fold increase in 
heat output. Owing to the incomplete 
clearance of fog effected and the high fuel 
consumption anticipated, the scheme was 
abandoned at the outbreak of war. Mean- 
while, experiments had taken place in the 
United States. In 1938 Houghton and 
Radford used a method in which a strong 
solution of calcium chloride was sprayed 
from a line of specially designed nozzles 
across the direction of the wind at a height 
of 10 m. from the ground. The hygroscopic 
material induced condensation of the fog 
particles, and the latent heat thus released 
caused further evaporation. Substantial 
clearance was thus secured down wind with 
sea-fog conditions, which were particularly 
favourable to this special method, but for a 
number of reasons it was decided that this 
method would be unsatisfactory for use on 
British airfields. 


INITIATION OF THE PRESENT INVESTIGATION 


The increase of the British bomber offen- 








head office at 73-83, Hatton Garden, London, E.C.1i. 


of heating system was then designed, 
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lost as a result of fog or the possibility of fog 
focussed attention on the problem as one of 

urgency. Lord Cherwell urged that fog dis- 
persal experiments should proceed. The 
Secretary of State for Air, and the Minister of 
Aircraft Production asked Mr. Geoffrey 
Lloyd, the Minister in charge of the Petroleum 
Warfare Department, to undertake this work. 
On September 26th, 1942, the Prime Minister 
(Mr. Winston Churchill) issued a personal 
Minute to Mr. Geoffrey Lloyd in the following 
terms: “It is of great importance to find 
means to dissipate fog at aerodromes so that 
aircraft can safely land. Let full experiments 
to this end be put in hand by Petroleum 
Warfare Department with all expedition. 
They should be given every support.” 

It was then decided to take the following 
steps :—To enlist the co-operation of dis- 
tinguished scientists and engineers in review- 
ing possible methods of dispersing fog; to 
initiate immediately large-scale experiments 
on such methods as appeared likely to offer 
early possibilities of success; to enlist the 
help of certain large industrial enterprises, 
whose research organisations and productive 
resources might be of help in solving the 

problem ; and at the same time to organise 
basil research and controlled experiments on 
the fundamental scientific problems brought 
to light in the course of the investigation. 
It was appreciated that this method of 
starting up large-scale experimentation before 
the basic scientific work was completed was 
unorthodox. But the practical urgency of 
the problem suggested that this was the only 
method likely to secure early results, or to 
hold out any prospect of equipping sufficient 
aerodromes to make a real contribution to 
the Bomber Command offensive within a 
reasonable time. The object was to produce 
a rapid rather than a comprehensive solution 
of the problem. It was anticipated that the 
experiments themselves would throw up a 
number of problems on which further basic 
research was required, and this proved to be 
the case. 


STATEMENT OF THE PROBLEM 
A review showed that the many possible 
methods of dispersing fog canvassed in this 
country and in the U.S.A. fell under one of 
two principal headings :— 
Precipitation of fog-water droplets. 
Evaporation of fog-water droplets. 


Precipitation.—Under the heading of ‘‘Pre- 
cipitation,” for instance, the use of charged 
or uncharged particles of sand was considered. 
The use of calcium chloride to absorb the 
droplets, either by passing the air through a 
screen or by spraying dust or solution from 
aircraft, has received exhaustive considera- 
tion in the United States of America. An 
alternative proposal to strain the moisture- 
charged air through butter muslin has also 
been made by the U.S. authorities, but 
appears to involve unacceptable obstructions 
about the airfield. The use of high-intensity 
sound fields to promote coalescence has also 
been suggested. Another proposal is the 
use of powerful electrostatic fields. 

All these methods of precipitation appeared 
on examination to involve a great deal of 
research in the preliminary stages, and sub- 
sequently either serious problems of con- 
struction or large-scale use of materials 
already in short supply. The quickest course 
therefore appeared to be to concentrate on 
the methods of evaporation and particularly 
evaporation by the use of heat suggested by 
the Farnborough trials. 

Evaporation. — The methods involving 
evaporation of the fog water droplets may be 
divided into those which rely upon direct 
heating of the air, and those which rely upon 


the mixing of unsaturated air with the fog- 
laden atmosphere. Some schemes combine 
these two methods. 

The trials at Farnborough used direct heat- 
ing to evaporate the fog droplets and to 
increase the temperature of the air, so as to 
accommodate the extra water vapour. Air 
which has been cleared by heating promotes 
further dissipation of fog when it mixes with 
adjacent uncleared air, this process ceasing 
at the point where the heated air loses its 
excess temperature when fog begins to 
re-form within it. 

Various methods of supplying direct heat 
were. then considered. By burning liquid 
fuels, such as petrol, alcohol, or butane; 
by burning a solid fuel, such as coke, or by 
electricity or gas. Electricity or gas seemed 
to offer almost insuperable difficulties, owing 
to the large plant required for the necessary 
quantities. It was decided therefore to con- 
centrate upon the earlier experiments on 
direct heating by means of solid and liquid 
fuels, while organising as quickly as possible 
parallel experiments designed to test the 
possibilities of mixing unsaturated air with 
the fog or alternative methods. On a review 
of the results of the Farnborough trials, it 
appeared that the direct method of heating 
must aim at smokeless burning with a heat 
output of about 20 therms per yard-hour. 


Roya Arm Force SUGGESTIONS 


The Air Officer Commanding in Chief, 
Bomber Command (Air Chief Marshal Sir 
Arthur Harris) gave as his initial requirement 
for practical purposes the clearance from fog 
of a space 1000 yards in length by 150 yards 
in width, with a height of 100ft. Limiting 
conditions, it was pointed out, would be 
imposed in practical experiments with any 
apparatus which might be developed by 
incidence of fog at the particular point where 
the apparatus was arranged, and that the 
landing of an aircraft through fog could only 
be tried out with an installation at an actual 
airfield. Moreover, the type and behaviour 
of fog in different districts would tend to 
vary. For instance, industrial fog might be 
met with in the neighbourhood of large towns 
and sea fog at the coast. The importance of 
keeping an area on each side of the runway 
absolutely clear of obstructions was empha- 
sised by the Royal Air Force. 


(To be continued) 








Supplies to Russia 





From the outset of the German attack upon 
Russia, the United Kingdom Commercial Cor- 
poration, Ltd., a trading body of which the 
entire capital is subscribed by the Treasury, 
and which was at that time already at work in 
the Middle East and elsewhere, has been the 
channel for supplying and transporting to the 
U.S.S.R. all supplies not directly of a military 
nature provided by this country from its own, 
Empire and neutral sources. The total value 
of these supplies to date is approximately 
£120 million. Among the chief items are :— 

Thirty-four power stations, weighing 


(tons)... 85,000 
Foodstuffs, weighing (tons) 257,000 
Rubber, weighing (tons) . 130,000 
Jute and jute goods, weighing (tons) 105,000 
Caustic soda and other erste: 

weighing (tons) vee! See, we 48,500 
Lead, weighing (tons) |... 50,000 
Copper, weighing (tons) . , 35,000 
Aluminium, hay > (tons) . 37,000 
Tin, weighing (tons).. 32,000 . 
Tanning materials, weighing (tons) 11,000 
Wool, weighing (tons) eee 50,700 
Sisal, weighing noua 22,500 
Boots (pairs) .. 3,100,000 
Industrial diamonds, “over (dollars) 5, 000, 000 
Khaki cloth (yards) 3,000,000 
Machine tools (number) .. 12,400 





To obtain these sean the Corporation 
made purchases from all parts of the world. 


Having procured the goods, the Corporation 
co-operated with the Royal Navy in organising 
the convoys to carry them to North Russia or 
Southern Persia. The immense value of sea- 
power has never been more clearly demonstrated 
than by the fact that, in spite of the well-known 
hazards of these journeys, the losses (as shown 
by the war risks insurance claims) amounted to 
only 2} per cent. of the total. 

In 1941 the Corporation started a road trans- 
port service for conveying civil supplies to 
Russia from the Persian Gulf. This enterprise, 
comparable in size to the London Passenger 
Transport Board, has employed 5000 lorries and 
10,000 native drivers, with garages, repair 
shops, assembly plants, rest houses, &c., to keep 
the commodities moving forward. Over 628,000 
tons have been carried, and over 600 million 
ton-kilometres have been operated. Whilst 
goods were being carried on the Persian roads 
by the organisations of the U.S.A., the British 
Army, and the Soviet Government’s own lorries, 
it is, nevertheless, the fact that nearly 50 per 
cent. of the total material carried across the 
Persian roads was moved by the Corporation. 

Amongst the many tasks of the organisation 
was the evacuation of 115,000 Poles from 
Pahlevi to the Middle East without interruption 
of the flow of Russian supplies. This movement 
involved feeding accommodation, &c., through- 
out the operation, and added 14 million lorry- 
kilometres to the traffic load. The assembly was 

in a plant originally created to handle 
only U.K.C.C. requirements of 8361 lorries, of 
which 6214 were delivered half-loaded to the 
Russians. The plant itself was erected and equip- 
ped from local rescurces against time, and within 
a month of jopening had landed, assembled, 
fuelled, tested, and dispatched 756 lorries. The 
establishment and maintenance of repair 
centres, spare part stores, lorry parks, rest 
centres, and traffic controls over entire routes 
was undertaken. Training in its own schools 
of 8000 skilled drivers, mates, and mechanics ; 
and the purchase and transportation from India 
of large quantities of essential raw and manu- 
factured supplies were included. 

Ability to produce electric power wherever a 
railway track can be opened and water and 
boiler fuel (oil, coal, even wood) are available, 
is a major factor in the rehabilitation of scorched 
and devastated areas. It is not therefore sur- 
prising that the Russians attach the utmost 
importance to orders now in process of delivery, 
through the agency of the U.K.C.C. for ninety- 
nine electric power plants, with a total capacity 
of 750,000 kW. These plants fall into the 
following three main categories :— 

Permanent Stations. — Thirty -three such 
stations, varying in capacity from 1000 kW 
to 25,000 kW, have been ordered. Eleven have 
been delivered, which will produce 102,000 kW, 
and delivery has commenced against- the 
majority of the remainder. 

Hydro-Electric Plants—Ten are being manu- 
foctured in this country, with a total potential 
of 55,000 kW. 

Mobile Stations.—Fifty-six have been ordered 
and twenty-three are already in Russian hands, 
producing 67,000 kW, the remainder being in 
process of manufacture or delivery. These 
stations of varying capacity from 1000 kW 
to 5000 kW, comprise trains of railway wagons, 
consisting of a boiler unit, a power unit, and 
one or more standard wagons carrying spares 
and accessories. The axle load is limited to 
18 tons, and the overall length of such a train 
may be some 200ft. Typical examples were 
recently described and illustrated in our pages. 








L.M.S. Routine Stock Pians.—Eight hundred 
new corridor vestibule coaches, the first to be built 
for over five years, are the first instalment of an 


‘| urgent and extensive rolling stock renewal scheme 


being undertaken by the London, Midland and Scot- 
tish Railway. The coaches will provide 33,000 
seats. The first of the vehicles was completed 
within five days of VE-day, and the remainder are 
flowing quickly off the assembly lines. New 
features of the coaches now in production include 
improved steam heating and a better hot water 
supply. They contain no pictures or advertise- 
ments. The finished woodwork is made from 





Nigerian cherry and mahogany. 
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Petrol Pipe Lines Under the 


English 


Channel 


No. IlI—{Continued from page 435, June Ist) 


N our last article we described the manu- 


which ran for twenty-four hours a day for seven 


facture and laying of the H.A.LS. and|days each week until over 250 miles of pipe cable 
H.A.M.E.L. pipe lines, and the carrying out of | were finished. During the period of peak pro- 


the “‘ Pluto” operation. In order to prepare 
for that operation much work had to be done 
by cable-making firms to ensure that the large 
quantities of pipe cable needed were ready at 
the ports for the cable-laying ships. The 
quantity of cable manufactured by the com- 
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FIG. 12—PORTABLE HAULAGE GEAR 


panies was very large, and provision had to be 
made to coil down 30-mile and 60-mile lengths 
of “‘H.A.1.8.” pipe eable at suitable points on 
the River Thames, so that they were ready for 
shipment. Suchstorage facilities were made avail- 
able at Siemens, Henley’s, Glovers and the Erith 
works of Callender’s Cable and Construction 


duction, when the output was 1-75 miles daily, 
the company’s plant engineer, at the request 
of the Petroleum Warfare Department, visited 
America to assist Mr. Hartley to organise pro- 
duction there. In addition to facilitating loading 
into ships, special ‘arrangements were provided 
for coiling down 30 nautical mile lengths of cable 
on sites which were also convenient for reloading. 


From Callender’s armouring shops at Erith—see 
Fig. 14—a steel gantry, 1584ft. in length, was 
erected on towers across the firm’s works sports 
ground to a jetty on the bank ofthe Thames. On 
this gantry were arranged Johnson and Phillips’ 
electric hauling gears for dealing with five 
separate H.A.I.S. cables simultaneously, while at 
the extreme end, alongside the river, powerful 
winches were housed for pulling the long lengths 
of cable either direct from the works or from the 





Company, Ltd. At the last-named works four 
large armouring machines were employed, 


coiling-down sites. In order to protect the 
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FiG. 14—COILING CABLE FROM OVERHEAD GANTRY 




















,coiled-down cables new buildings were erocted 
ary largest having a length of 487ft. and a width 
of 74ft. 

Fig. 15 shows a view inside this building, 
The steel gantry and the other handling equip. 
ment was designed by Callender’s civil engi- 
neering department. The completed H.A.1§8, 
cables were thus loaded direct from the works 
into the holds of special cable ships operated by 
the Royal Navy for this p . The period 
for loading each individual bie extended over 
several days, and for long periods one or other 
of the cable ships was alongside the works jetty, 

Not less important were the sites chosen for 
the storage of cable at the East India and the 
Surrey Commercial docks, and at King George V 
dock. This work was entrusted to Johnson and 
Phillips, Ltd., of Charlton, which firm also dealt 
with the special problems of handling the cable 
on shore and in the ships. 





FiG. 13-SPAR AND SCREWDOWN EQUIPMENT FOR SHORE-END BARGES 


For sixty-five years Johnson and Phillips, 
Ltd., has specialised in the design and con- 
struction of machinery for cable laying. In 
order to meet the urgent need of the Petroleum 
Warfare Department, the Post Office placed at 
the Department’s disposal a complete picking- 
up and paying-out gear, which had just been 
completed, and gave valuable mformation on 
the re-designing of the hauling-off arrangements 
to suit the H.A.I.8. cable. Even with the first 
2in. diameter cable pipe line it was not possible 
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to bend it over a smaller radius than 5f:. This 
meant the re-designing of the gear and the 
fitting of a 10ft. diameter haul-off drum, with 
a new fleeting ring and with modified roller 

bow and stern gear. This gear was 
duced and was finally fitted in H.M.S8. * Hold- 
fast.” A general view of the Johnson and 
Phillips combined picking-up and paying-out 
gear was reproduced in Fig.10 ante. Itis driven by 
three Sissons 100 B.H.P. vertical steam engines. 
With its geared driving drums with raised speed 
controls and automatic lubrication, the gear is 
a fine example of cable engineering work. With 
this gear the cable was successfully laid between 

















FIG. 15—DOUBLE-BANJO FRAME 


Swansea and Ilfracombe during the Christmas 
period of 1942. 

With the later decision of the Department to 
increase the bore of the cable pipe line to 3in. 
further alterations were made to the “* Holdfast”’ 
gear, and instructions were received to proceed 
with a duplicate set for a second ship of the 
“ Holdfast”” type. Later on further orders 
were placed for gears for two Jar r ships, 
H.M.S. “ Sandcroft ” and H.M.S8. timer.” 
Each of these vessels was designed to take and 
handle 100 miles of 3in. pipe cable. The second 
set of equipment of the “ Holdfast” type was 
used in the cable ship H.M.S. “‘ Algerian,” and 
a further set of laying equipment was made for 
stock, in case other cable ships would have to 
be equipped quickly. 

Another problem was that of cable storage 


Johnson and Phillips was asked by the Depart- 
ment to provide and equip storage sites in the 
East India and the Surrey Commercial docks. 
After great difficulty these sites were obtained, 


-| and they were equipped with large tubular steel 


bridges with overhead electric hauling gear, so 
that cables could be landed from ships’ tanks 
or taken aboard, At first the cable was laid 
direct on the ground, but with the necessity for 
protection from enemy damage by bombs or 
fire it was found necessary to provide complete 
circular brick casings with concrete blast walls, 
so the cable was completely encased, but could 
be fed out of its protective brickwork tank over 
specially designed pulleys. The storage of the 
large amount of finished cable just before the 


_ Pluto ” operation became a great problem, 
and in November, 1943, further wharf accom- 
modation had to be found. This was arranged 
in King George V dock No. I Berth, and the 
necessary equipment to store and handle seven 
30-mile lengths of 3in. cable was provided. The 
engravings we reproduce in Fig. 16 show this 
installation with the cable-laying vessel “‘ Hold- 
fast ” in the foreground. Fig. 17 is a side view 
of H.M.S. “‘ Holdfast,” illustrating the cable 
tank, the picking-up and paying-out gear, the 
dynamometers, and the stern gear. The 
detailed design of this patented stern gear is 





space, particularly on wharves. The firm of 


clearly shown in Fig. 18. 
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To this new site ‘H.A.I.8.” cable from the 
cable works was brought by water, and special 
Johnson and Phillips’ electric hauling gears 
were designed and manufactured to unload 
it. One of these portable gears for shore, 
deck, or tower use is shown in Fig. 12. It isa 
gear-driven hauling wheel with a deep specially 
formed V groove, in which the cable grips and 
is held by the two weight-loaded pulleys on the 
top of the gear. 

Day and night this work went on unloading 
from the ships into the shore cable tanks, where 
the pipe cables remained until they were finally 
loaded into the cable vessel and taken to the 
point of installation. 





« FIG. 17—-H.M.S, ** HOLDFAST **-PICK - 





Other special cable-handling machinery com- 





Up AND PAYING-OUT MACHINERY 


a 
pleted by the firm of Johnson and Phillips, Ltd., 
included the double banjo frame shown in 
Fig. 16. This fitting was necessary owing to the 
varying height of the cable ship in relation to 
the storage tanks on shore owing to tide levels. 
It will be seen from our engraving that the 
cable passing through the roller frame is guided 
above and below according to whether the 
cable is being fed from above or below the deck 
level of the ship. By this means the cables 
were handled without 

During the trials at Swansea the shore ends 
of the cable were handled from tank landing 
craft, using large cable drums. This method 
was not, however, found to be entirely 
successful. Accordingly it was decided by 
Combined Operations and the Admiralty to 
design and equip five shore end barges for 
this special work, and in these barges the spar 
and screwdown equipment, illustrated in Fig. 13, 
was installed. The es were named 
“Golden Bell,” “ Runic,” ‘Golden Drift,” 
“ Oceanic,” and “ Britannic.” 

At this particular stage in the scheme it was 
decided to store shore ends of “‘H.A.I.S.” cable 
at Southampton, and in August, 1942, the badly 

works of Supermarine (Woolston), 
Ltd., were taken over by the Force “ Pluto” 
and were equipped ag a central store for shore 
ends of cable. Here again tubular steel over- 
head bridges and handling gears for hauling 
ro. vided by Johnson and Phillips, 

similar to the installations in the 
pany docks, already referred to. Instruction 
in the use of this gear was given to naval ratings 
by the company’s cable engineers. 

During this time. the manufacture of cable was 
proceeding apace at several cable makers’ works, 
and to Johnson and Phillips was assigned the task 
of storage In addition to this work, the company 
was asked by the Petroleum Warfare Depart- 
ment to assist in supplying lead pipe sheathing 
for the cables, which at the time was badly 
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needed. After a short experimental period the 


company successfully produced three 700-yard 
lengths of pipe cable per twenty-four hours on 
its Pirelli lead extruding machine, illustrated on 
page 434 in our last issue. In addition, the 
Department made ar:angements for a consider- 
able amount of ‘“‘ H.A.I.S.”’ cable to be made in 
the United States. As already recorded, with 
the approach of D-day two pipe lines were 
scheduled to be laid between the Isle of Wight 
and the port of Cherbourg, and when permission 
was received these two cables were laid in two 
days, one from H.M.S. ‘“‘ Latimer” and the 
other from H.M.S. “Sandcroft.” The cables 














Fic. 18—STERN 


were laid at high speed, and later the shore ends 
were connected up and petrol was pumped 
through to Cherbourg, bringing supplies to our 
Armed Forces there. 
Later, eight further cables were laid from 
Dungeness to a place in the Boulogne area, and 
petrol was pumped from England to France as 
each cable was finished. Still further supplies 
of cable were arriving from America, and all 
this cable had to be unloaded at No. I Berth, 
King George V Dock, into the shore tanks from 
which it was later reloaded into the cable-laying 
ships. 
List oF Frrus Wxo ConTRIBUTED TO THE “ PLUTO” 
OPERATION 





“ H.A.1.8.” Cable in the Development and Manufacture Notes 
of the First Experimental Length—The Anylo-Iranian 
il Company, Ltd., Siemens Brothers and Co., Ltd., and (By our South African Correspondent) 


Johnson and Phillips, Ltd. For the second experimental 
length the same and Henley’s Telegraph Works 


In the Production of the First 30-Mile Lengths and Full- 
Scale Test.—The above-named firms and Henley’s Tele- 
graph Works Company, Ltd., and the National Oil 
Refineries, Ltd. 

In the Manufacture, Testing, and Laying of Operational 
Lengthe.—All the above-mentioned along with Callender’s 
Cable and Construction Company, Ltd., Pirelli General 
Cable Works, W. T. Glover and Co., Ltd., Standard 
Telephones and Cables, Ltd., Edison Swan Electric Com- 
pany, Ltd., and the Telegraph Construction and Main- 
tenance Company. 

“H.A.M.E.L.” Pipe.—Stewarts and Lloyds, Ltd., 
the Anglo-Iranian Oil Company, Ltd., the Iraq Petroleum 
Company, Ltd., the British ae = a bed 
Oil Well Engineering Company, Orthostyle, , Jol 
Mowlem and Co., Lid, Renold and Coventry Chain Com- 
pany. Ltd., J. and E. Hall, Ltd., the British Thomson- 
= — Company, Ltd., and the A. I. Welding Machines, 


Construction of the Pumping Terminals and the Supply 
of the Pumping Plant, &c.—The Anglo-Iranian Oil Com- 
any, Ltd., the National Oil ies, Ltd., Kinnear, 
ie and Co., Ltd., Frank Pearn and Co., Ltd., Jack 
Olding and Co., Ltd., Mather and Platt, Ltd., the 
Victaulic Company, Ltd., A. Reyrolle and Co., Ltd., the 
Isle of Wight Electric Light and Power Company, the 
Folkestone Electricity Supply Company, Ltd., and the 
County of London Electric Supply Company, Ltd. 


(To be continued) 








Tue CrRowN AGENTS FOR THE COLONIES have 


Economic Development ; Mr. J. G. N. Strauss, 
Minister of Agriculture ; 
Minister of Justice; Senator A. M. Conroy, 
Minister of Lands; and Dr. H. J. van der Bijl 
have visited the site. If the plan materialised, 
the largest inland lake in the Union would be 
created with facilities for flying-boat services 


Sixty Years Ago 


H.M.S. ‘“‘ Benbow ” 


On June 15th, 1885, Her Majesty’s twin- 
screw armour-plated ship ‘‘ Benbow” was 
launched by Mrs. Gladstone from the yard of 
the Thames Ironworks Company, Blackwall. 
She was the fourth vessel of six comprising the 
“* Admiral ” class, the others being the “‘ Colling- 
wood,” “‘ Rodney,” ‘‘ Howe,” ‘‘ Anson,” and 
the ill-fated ‘‘ Camperdown.” High hopes were 
entertained of her by at least some of those 
responsible for her design and construction. 
We ourselves said that we had no doubt what- 
ever that she constituted a splendid addition 
to the British Navy, and that there was no 
ship afloat which would carry such heavy guns, 
or any guns approaching them in weight, on a 
safer hull. She carried two 110-ton Elswick 
guns in forward and aft barbettes, and ten 
broadside 6in. guns in a citadel between the 
barbettes. Her hull was divided into 190 com- 
partments. The barbettes were provided with 
l4in. armour and between them the ship’s sides 
were clothed with 18in. armour from 5f{t. below 
to 2ft. 6in. above the water line. The boilers, 
engines, and magazines were disposed beneath 
a shellproof deck running the whole length of 
the ship. Forward and aft of the barbettes the 
ship carried no side armour, and the broadside 
guns in the citadel were protected only by steel 
plates, lin. thick. Led by Sir Edward Reed, 
the design was subjected to fierce criticism. It 
was asserted that the development of the new 
quick-firmg 6-pounder gun would make it 
possible to tear her unarmoured portions to 
pieces in a few minutes, and that the extensive 
subdivision of her hull would not save her if 
her soft ends were struck. It would appear that 
some difference of opinion regarding the merits 
of the ship prevailed even at the Admiralty. 
At the launch Lord Northbrook, one of the 
Lords of the Admiralty, spoke of the ship in a 
manner which we described as “very heart- 
breaking.” He took an “extremely despond- 
ing ” view of her future, and said that she might 
yet be found useful as a barracks for seamen 
or @ floating hospital.... His prophecy was 
not very far out. After a few years in service 
with the Fleet, the ‘“‘ Benbow” was relegated 
to the duties of a guardship on the River Clyde, 
where she dragged out an inglorious career at 
anchor off the “ Tail o’ the Bank.” 








South African Engineering 


CaPE Town, April, 1945. 
£100,000,000 Free State Dam 


THE electrification of the railways 
from Bloemfontein to Port Elizabeth and East 
London, cheap electric power not only for the 
Southern Free State, but also for the gold 
mines, which are expected to be worked in the 
Northern Free State, and for the Northern and 
Eastern Cape, cheap light for municipalities 
and farmers, are the possibilities envisaged in 
connection with the proposed dam project at 
the confluence of the Orange River and Cornet 
Spruit, near Zastron, O.F.S., which was, during 
the week ended March 10th, again raised at the 
conference held there in connection with the 
economic development of the Free State and 
the North-Western and Eastern Cape. A 
deputation has already met the Government, 
and the Minister of Lands, Senator A.’ M. 
Conroy, has promised to have the whole project 
investigated. Mr. 8S. F. Waterson, Minister of 


Dr. Colin Steyn, 


ties for irrigation. It is estimated that 295 
morgen of ground could be brought under 
irrigation under this proposed scheme. It jg 
also estimated that the Orange River, with its 
tributaries, has a greater electric development 
potentiality than any power plant in the 
southern hemisphere. The conference unani. 
mously supported the scheme and gave instruc. 
tions to the interim committee to make repre. 
sentations to the. Government to undertake the 
work soon. It was felt that it would absorb 
many returned soldiers. It is estimated that 
the scheme would cost £100,000,000. 

The catchment area of the Orange River 
feeding this dam is estimated at about 7500 
square miles, the average rainfall in that area 
being 30in. a year, the highest in the Union, 
It is argued that this mass of water which flows 
to the sea unused and also causes soil erosion 
should be harnessed to the benefit of the country, 
including the karoo. The suggested specifica. 
tions for the embankment are a concrete wall, 
about 1500ft. long and 4650ft. high, similar 
to the American Boulder dam. The scheme 
would attract more industries to the country, 
with employment for thousands of Europeans 
and hundreds of thousands of natives. It 
would create in the Southern Free State the 
greatest food production centre in the Union. 
The huge mass of water dammed up would, with 
other necessary amenities, create the greatest 
inland pleasure resort in the Union. It would 
also be able to offer all facilities for a great 
wool or textile factory. 

Irrigation Schemes 

Speaking in the Senate on March 19th, 
Senator Conroy, Minister of Lands and Irriga- 
tion, said irrigation schemes now under con- 
sideration included one at the junction of the 
Pienaars and Crocodile rivers, north of Pretoria, 
another on the Mooi River near Potchefstroom, 
and an extension of the Vaal-Hartz scheme 
towards Barkly West. The Government would 
make every effort to save farmers in the Fish 
and Sundays River valleys. The technical staff 
had assured him that there was enough water 
in the Orange River to irrigate 1,000,000 
morgen of land, and plans were in preparation 
which would be the making of a large district. 
It was planned to take water from the Orange 
River at Bethulie by means of a tunnel 49 miles 
long through the mountains to the Fish River 
and from there on to the Sundays River. There 
were also the schemes in the Free State, where, 
in view of the probable development of gold 
mines, the Department would begin with the 
Vet-Sand River scheme. 


Union’s Rubber Problem 


It is expected that by the end of 1945 
half of South Africa’s rubber industry will be 
converted to the use of synthetic rubber as 
part of the United Nation’s plan to overcome 
the shortage of natural rubber, stocks of which 
have reached the most critical level since the 
war began. The Bulletin of the Director- 
General of Supplies says that the plant needed 
to utilise synthetic rubber is being provided 
from the United States and supplies of synthetic 
rubber are coming forward. The conversion 
to synthetic rubber working will adversely 
affect South Africa’s production during the 
next nine months. Although the Allies are 
still using natural rubber faster than they are 
producing it, it is hoped through increased 
efforts in production and the utmost saving of 
crude rubber, that the delicate balance between 
supply and consumption of natural rubber will 
be obtained in 1945. 


New Ships for South Africa 


In the Senate, during the week, Mr. 
F. C. Sturrock, Minister of rt, said 
South Africa was to have built for it four new 
ships of 10,000 tons each, to replace the present 
South African ships, and also special coasters 
for the east and west coasters’ trade. These 
coasters will have refrigerated space. The 
Minister said these ships would be built to 
special specifications to meet South African 
requirements. The present ships were out of 
date and would not be kept longer than 








appointed Mr. F. B. Clark Assistant Mechanical 
Engineer, Tanganyika Government Railways. 


in the interior, besides its enormous potentiali- 
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The Thrust of a Marine Screw 
Propeller* 
By G. S. BAKER, O.B.E., D.Sc., late R.C.N.C.t 
(Continued from page 438, June Ist) 

Next, as to the departures from streamline 
t of blade section, the most common 
departure is the circular back section. The 
angle of the tangent to the suction face at the 
trailing edge of the flat-faced circular back 
sections is given by the following table :— 

TaBLE I.—Circular Back Flat-Faced Sections 








Thickness ratio of 

blade section ...|0-043/0-065)/0-088)0-111/0-134/0-182 
Angle of tangent at 

trailing edge, 

deg... ++ «| 10 15 | 20 | 25 | 30} 40 























We know that even at low speeds eddy- 
making will occur when this angle exceeds 
20 deg., and at high speeds (near 30 to 40 knots) 
when it reaches 10 deg. On a propeller the 
thickness ratios of the blade sections will vary 
from about 0-20 to 0-03 from blade root to tip, 
and it follows that with circular back sections 
eddymaking will be present near the boss under 
all conditions, and will spread nearer to the tips 
as the speed is increased. 

This eddymaking has a twofold effect. In 
Fig. 3 the section A BC leaves an eddying tail 
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ADE, and the effective section for stream flow 
is CADB, and the lift is limited on the 
suction side abaft E. The effective no-lift angle 
of such a section relative to A C is much smaller 
than that calculated for A B C on the assumption 
of no breakdown. It follows, therefore, that 
whenever a screw is suffering from eddy- 
making, it should in the first place have an 
effective pitch lower than that calculated for 
good flow over the blades; but the thrust will 
be above that properly belonging to this lower 
pitch, although lower than that for the non- 
eddying pitch. 

Three screws already made and tested were 
chosen to test this effect. All had rather 
narrow blades of circular back sections. All of 
them gave too low a value of J, and showed 
serious departures in thrust from the appro- 
priate mean curve in Fig. 2 (ante). Particulars 
of these three screws, and their test data, are 
given in Table IT and in Fig. 1 (ante). These were 
modified by increasing the chord at the blade 
roots as much as the boss would allow, using 
the increased blade width to ease the angle of 
the suction face at the trailing edge. The type 
of change is shown in Fig. 4, the alteration being 
confined strictly to the curvature near the 
trailing e on the inner two-thirds of the 
diameter. This alteration was not sufficient in 
any case to entirely remove all the eddies, but 
was sufficient to show the cause of the dis- 
crepancies between the actual results and those 
to be expected from a reasonable screw, namely, 
the loss of pitch (hence an increase in revolutions 
for any thrust), a high torque, and a varying 
i atc above that given by Fig. 2 
ante). 

The author ventures to generalise here and to 
state that when these two “faults” occur in 
the thrust curve of a screw, i.e., a too low J, 
and too high & value, the screw is suffering from 
eddymaking and its efficiency can be materially 
improved. 

The change in efficiency brought about by 
these root changes, as shown in Table II, is 
surprisingly large, much too large to be attri- 
buted to the mere change in drag, and there is a 
suggestion here (which perhaps future experi- 
_ * Institution of Mechanical Engineers. The Institu- 
tion welcomes written discussion, contributions to be 


received by July 31st, 1945. 
Late Superintendent, the William Froude Labora- 


tory, National Physical Laboratory. 





ments may check) that it arises far more from 
the increased fore-and-aft flow through the 
centre of the screw produced by the modified 
root sections, and a resultant reduction of 
rotary velocity set up in the screw. With 
circular back or any such section the rate of 
expansion of the water gap at the trailing edge 
between consecutive blades at the root section 
can rise very high,® resulting in a disturbed 
and retarded general flow at the centre of the 
race. 

The main diagram, Fig. 1 (ante),represents two 
effects both tending the same way, both depend- 
on the abscissa c/D. The first is the tip or 
aspect ratio effect. The loss of lift or thrust 
coefficient per unit blade area, from this cause, 





increases as c/D increases, and occurs mainly 
at the blade tips. The second arises from a form 


with the modified screws, the mean curves have 
been drawn below their lowered values. Con- 
siderable eddymaking was also present on screw 
L.P.3 (eight blades), and for the same reason 
the mean curve for eight blades has been drawn 
below the L.P.3 spot. 

One other change in normal design leads to a 
result differing from that predicted from these 
mean curves. If the blade tips are thickened up 
above the usual straight line from boss to blade 
tip, the effective pitch will be slightly higher 
than predicted by the method previously 
given, and the slope of the ky curve will be a 
small percentage greater than that shown by 
the curves. It is for this reason that the plotted 
results for screw K28 are above the average for 
the five-bladed screws. This statement is 
based on the results of four screws (including 


Taste Il.—Zffect of High Thickness Ratio on Circular-Back Flat-Faced Section Screw 















































Thickness ratio Experiment results. 
of blades. 
Screw.| Dia- x No. of Face Calculated j 
meter, D blades. | pitch ratio.) effective At At Effective ke Maximum 
feet. pitch ratio} 0-73D. | root. pitch J. efficiency. 
ratio. , per blade. 
F. 554A 0-38 1-28 0-149 0-64 
0-5 0-19 3 1-29 1-50 0-107 
55B 0-23 1-48 0-125 0-70 
13A 0-40 1-15 0-126 0-613 
B. 1-0 0-14 3 1-0 1-205 0-112 
13B 0-26 1-215 0-116 0-675 
A 0-35 0-86 0-15 0-645 
0-81 0-19 2 0-77 0-92 0-085 
B 0-24 0-88 0-145* 0-685 








of cascade effect, which, however, differs from 
that for flat blades in that in a screw propeller 
it is complicated by the varying intake 
velocities from leading to trailing edge of blade, 
and by the change in these due to the cascade 
effect. This has its maximum effect at the 
blade roots and loses its importance at blade 
tips. Clearly the pure aspect ratio effect does 
not depend on number of blades, but only on 
c/D, but the blade interference” effect will take 
a sudden jump as additional blades are added 
to a screw, and will increase with c/D in all 
cases. 

With very narrow blades, both these effects 
will be small, hence all the mean curves tend to 
approach a common value independent of the 
number of blades near the origin. The data 
at this end of the diagram are all for air pro- 
pellers. But, apart from the question of cavita- 
tion, the diagram should apply indifferently to 
air and water, and these air data serve to define 
the initial slope of the thrust line into which all 
the mean lines must run. The only apparent 
indication of systematic effect of pitch upon the 
ordinate value is when the effective pitch ratio 
is below 0-65 and the blades are a little wide. 
The effect is fairly well defined for four-bladed 
screws, and the dotted line here shows the 
average value when the effective pitch is 0-56. 
Screw C having two blades also shows this effect, 
its effective pitch ratio being 0-41. Such other 
variations with pitch which the diagram shows 
do not follow any system, and are probably 
due to difficulties in interpreting experimental 
data or to experimental errors in the data 
themselves. 

The drop in & when eddymaking is reduced 

° 
in these three screws is shown in Fig. 1 (ante). As 
there was a residue of eddymaking still present 





® See Baker, G. 8., 1934 “ a on tempore 
Vol. 76, page 337, “‘ The Design of Screw Propellers, wit 
Special Reference to the Single-Screw Ship. 

10 A rather unusual example of loss by pure blade 
interference is given by Dowson (“‘ Proc.,’’ I. Mech. E., 
1938, Vol. 138, page 267). He experimented with 
turbine blades spaced various distances apart in a steam 
turbine, correcting his results by ial tests to zero 
blade tip clearance, His results therefore roughly corre- 
spond to infinite aspect ratio. The torsional force per 
unit area of blade is given as :— 


Gap 
Ghora 70" 184 0-28 0-61 


Force=0-008 0-012 0-018 0-022 


0-74 41-0 1-6 
0-025 0-028 








The last two figures are conjectural. 


Screw A is with the original C sections, screw B with modified root sections. 
* At 20 r.p.s. this falls to 0-143, J, rising to 0-92. 


K28). The data are not extensive enough for 
any precision, but with practical changes the 
variation is not great. It requires a fair 
amount of experimental work to define properly 
some of the mean lines and small variations of 
this kind. But allowing that adjustment and 
extension are still required, these curves enable 
the designer of any screw of normal type to 
form an estimate of its thrust for a given con- 
dition represented by a fixed advance speed and 
speed of revolution. This will hold good over all 
the useful slip range, 7.e., to about 35 to 40 per 
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Fic. 4—Screw B13 with Circular Back Sections 


cent. slip. Above this slip all ky curves are 
flattening, so that in the slip region of 100 per 
cent. to 90 per cent. the ky value is reasonably 
constant, provided the screw does not break 
surface. The higher the camber ratio of the 
blade sections and the lower the value of the 
gap/chord ratio, the sooner this falling-off 
begins. In this may lie the explanation of the 


low ratio of z= for the Tank L.P. series with 


wide blades. These screws always work at a 
high slip, and the spots average the curve up to 





40 per cent. slip at least, and are affected a little 
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by this curvature of the kp curve at the higher 


slips 


other roughness). 


data, but two only need be mentioned here. 


First, a good aerofoil blade screw can take 
slight roughness without change of pitch or of 
slope of the thrust curve, the loss of efficiency 
being simply due to increased drag on the 
In other words, a little roughness of 
the blades will not alter the speed of revolution 
for the ship, although the power required will 
be raised by the extra drag, which has caused the 


torque. 


drop in efficiency. 


Secondly, when the roughness is sufficient to 
promote eddymaking there is an immediate 
drop in the effective pitch. With the aecrofoil 
type of blade of low camber there is little loss of 
slope of the thrust curve, but this loss is greatly 
increased on thick circular back sections. The 
loss of efficiency is a serious matter, but this will 
be considered in a later paper dealing with drag 
generally ; the immediate purpose in quoting 
these tests is to show that small variations in 
roughness of surface of blades do not affect the 
slope of the thrust curve in a good screw. For 
those who wish for further support to this con- 
clusion, reference may be made to tests’! on 
roughened aerofoils in the compressed air 
The results show that on a normal 
aerofoil section (R.A.F. 34)—thickness ratio 
0:127—-with an 8in. chord, the addition of 
carborundum particles, 0-00lin. size, with a 
high density, lowered the slope of the C;, curve 
on a base of angle by only 5 per cent. at a 
Reynolds number &X 10*; but this roughening 
on the suction face only had an effect less than 


tunnel. 


1 per cent. 
Acknowleagements.—The 


research programme of the National Physical 


In the previous analysis it has been accepted 
that the blade surface was smooth, or at least 
that its effect on thrust was the same in all 
cases. To test this, one of the B.W. set screws 
has been deliberately roughened in four stages. 
The roughness in the first two cases was made 
by rolling a milling tool over the blade surface, 
first on the back and then on back and face. In 
the second two cases the coarsest sandpaper was 
wiped heavily and diagonally (in two directions) 
across the back and then the face (on top of the 
The results of the tests are 
given in Table ITI. Some similar tests made in 
the Washington tank, but with a still rougher 
surface, are shown in Table IV. There are 
several conclusions which can be drawn from the 


work described 
above has been carried out as part of the 


analysis. 








L.N.E.R Signal Boxes 





ance received from Mr. T. L. G. Clarke, of the 
staff of the Ship Division of the Laboratory, who 
has been responsible for a great part of the 
experimental data and the greater part of the 


At the suggestion of the chief general 
manager, Sir Charles Newton, a scheme for the 
modernisation and standardisation of signal- 
boxes on the L.N.E.R. has been developed. It 





will be provided, and suitable arrangements fo, 
heating, cooking, and lighting according to th, 
means available will be made. 

The first box to be built under this schema jg 
at Brunthill, near Harker, north of Carlisle, 
This box embraces the new features and, ag oy, 
illustration shows, is distinctly attractive. T), 
overhang of the roof to keep glare off th 
windows, the arrangement of the windows them. 
selves to give a clear view of the road, and ths 
excellent stairway will be observed. The 
are at the “‘on-coming ”’ end of the box, and 
they terminate parallel to the line and ap 
guarded by a low parapet, men cannot walk 





had to provide for both mechanical and power 


inadvertently on to the line. 








equipment, but in many respects the design 
will be the same for both systems. An attempt 
has been made to standardise the cross section, 
the length, of course, varying with the length 
of the lever frame that has to be housed. The 





width in the case of mechanically worked boxes 


Tasre IIIl.—EZffect of Roughness on Screw B.W. 6 
Diameter=1-0ft.; four blades; c/D=0-4; face pitch ratio 0-9; Reynolds number approximately 5-5 x 10° 
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Thickness ratio of | Effective Effective 
Surface. Roughness, blades at pitch at Maximum | slip for 
inch. —| ratio. sp efficiency. | maximum 
0-73 D. 0-2D. efficiency. 
CUNO... Seo sa ne — 0-03 0-19 0-946 0-126 0-653 0-23 
(2) Short sharp cuts with radial|Max. 0-0015, 0-03 0-19 0-946 0-126 0-64 0-25 
ridges on suction face} mean 0-001 
alone 
(3) As above (2), but on both|/Max. 0-0015, 0-03 0-19 0-938 0-124 0-635 0-25 
faces of blades mean 0-001 
(4) Additional long sharp dia-| 0-0013 0-03 0-19 0-904 0-123 0-60 0-265 
gonal cuts on suction face 
(5) — (4), but on both) 0-0013 0-03 0-19 0-914 0-120 0-575 0-27 
aces 














TaBLe IV.—Effect of Greater Roughness ; Adams’s Screw (Soc. N. Architects and Mar. Eng., 1929) 
Diameter=0-8ft.; four blades ; c/D=0-19; face pitch ratio=0-77 ; Reynolds number above 1-55 x 10° 











Thickness ratio of Effective Effective 
Surface. Roughness, blades at pitch hk Maximum | slip for 
inch, ratio. ep efficiency. | maximum 
0-73D 0-2D. efficiency. 
Ground, but not machined ... as 0-065 0-225 0-93 0-1ll 0-635 0-29 
Stippled paint on both surfaces} 0-008 os -- 0-87 0-100 0-48 0-33 























Laboratory, and this paper is published by 
permission of the Director of the Laboratory. 
The author desires to acknowledge the assist- 





11 Jones, R., and Williams, D. H., 1936, Technical 
Report, A tical R bh Committee, rts and 





Memoranda No. 1708, “‘ The Effect of Surface Roughness 
on the Characteristics of the Aerofoils N.A.C.A. 0012 
and R.A.F. 34,” 








has been fixed at 12ft. clear inside and the 
height of the floor above rail level will be not 
less than 8ft. for mechanical boxes and about 
11ft. for power boxes. The height of the cabin 
from floor to ceiling will be 9ft. The signalman 


will work with his back to the running lines so 
as to keep the windows clear of apparatus. 


In the larger boxes a lavatory and cloakroom 
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BRUNTHILL SIGNAL Box 


As a rule the boxes will be built of brick and 
all the windows will be arranged so that they 
may be readily cleaned from the inside. Where 
uecessary, windows will be provided at the back 
as well as the front. The nameplate is to be 
placed at the ends of the box, where it can be 
easily seen by the drivers of oncoming trains. 
If we have any comment at all to make on an 
admirable design, it is that this name should, 
for the convenience of passengers who stare out 
of windows and like to know just where they 
are, be as large as possible and be repeated in 
front at important points. 








InpustRiaL CaTeRine mv America.—lIn a report 
on & visit to the United States to investigate indus- 
trial catering, Mr. Alfred Edwards, M.P., and Mr. 
H. J. R. Stent, directors of Barkers (Contractors), 
Ltd., state that industrial catering in America #8 
still in its infancy by comparison with this country. 
It is, however, growing rapidly and there is every 
sign that it will shortly become an integral part of 
industry, and, furthermore, a large proportion of 
it will be in the hands of a few specialist industrial 
caterers. Although for over twenty years maby 
large offices have provided feeding arrangements 
for their employees, the feeding of the factory 
worker, until recently, has been done largely by 
luncheon boxes, by the workers bringing their own 
food, or by trollies ing coffee, cakes, and 
sandwiches through the factory. Now more and 
more firms are realising the importance of their 
employees obtaining an adequate meal. Many 
offices provide free meals to their employees, others 
provide meals at considerably lower cost than out- 
side eating establishments, and subsidise them 
accordingly. Factories, which have not alroady 
done so, are starting canteens and there is @ possl- 
bility of a similar order to the Factory Canteens 
Order, 1940, being passed in America. It is diffi- 
cult to make a direct comparison between @ British 
canteen and its American counterpart. If one was 
to take away the unlimited quantities of grapefruit, 

joice, tomato juice, milk, and fresh eggs 
which are available at prices which enable these 
items to be included in all canteen menus, it 8 
unlikely that the variety left would begin to com 








pare with that offered in British units, 
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Markets, Notes and, News 


The prices quoted herein relate to bulk quantities. 


The Combined Raw Materials Board 


The Combined Raw Materials Board com- 
jeted its third full year of operation on January 
96th last, and its third annual report has now been 
jgsued. The last annual report indicated that 
towards the end of 1943 the combined raw materials 
ition was becoming generally less stringent, and 
that the field of serious shortages had narrowed 
considerably. As a general tendency, the present 
rt states, this development continued during 
1944. Basically it has been made possible by the 
ample endowment in raw materials on which the 
United Nations have been able to draw in North 
and South America, Africa, India, and Australia. 
By 1944 the special efforts to ensure a complete 
wartime mobilisation of this endowment were 
bearing full fruit, and stringencies in the supply of 
finished products were arising less from raw materials 
shortages than from other factors, particularly 
shortage of labour for p ing raw materials. 
The Board has not continued to retain close com- 
bined control over materials no longer in scarce 
supply. As such cases have emerged, the policy has 
been to notify all authorities concerned of the 
changed position, and to terminate outstanding 
recommendations so that they do not continue to 
impose upon the normal flow of commodities an 
artificial and restrictive pattern no longer justified 
by the needs of the war effort. In addition to 
materials which came into free supply during the 
year—they include certain grades of asbestos, 
a mercury, molybdenum, and tungsten—there 
was a general tendency towards the easing of the 
supply position over the field as a whole, bringing 
supplies and requirements into better balance, 
although not to such a degree as to remove all need 
for combined supervision. Thus, the vanadium 
position is satisfactory, and in the cases of chromite 
and manganese there are no supply stringencies as 
such, although the Board continues to be concerned 
with both materials because of shipping and rail 
transport problems which arise from time to time 
in the movement of the large tonnages involved. 
Nickel remained in close balance during 1944, but 
the position showed signs of easing at the end of the 
year. With regard to shortages, the report states 
that the most striking example is natural rubber. 
In spite of the success of the American synthetic 
rubber programme, natural rubber is still of vital 
importance to the war effort because the two must 
be blended together in many cases to secure a satis- 
factory product. With the increased tyre pro- 
gramme in the United States calling for more natural 
as well as synthetic rubber, the 1945 position has 
already deteriorated, and the Board emphasises 
its earlier statements that the production of natural 
rubber in all sources should be sustained, and, if 
possible, increased, and that conversion from the 
use of natural to the use of synthetic rubber should 
be pursued with the greatest vigour in all con- 
suming countries. Dealing with the progress of 
liberation during 1944, the report points out that 
the requirements of Europe will, during 1945, 
represent an additional call on many categories of 
raw materials of which supplies will probably eg 
be correspondingly increased, General] 
and until the Far East is again available and Shoes 
and transport return to normal in other parts of the 
world, raw materials production as a whole cannot 
be appreciably pasa and additional production 
in any one category would probably be at the 
expense of something else, 


Scotland and the North 


Although there has been some increase in 
the amount of business reaching the Scottish iron 
and steelworks in the past week or so, present 
activity is still on a reduced scale, if compared with 
the amount of work which has been carried out 
during the war years. A large proportion of the 
current output is, of course, for Government 
account, as the requirements of the Far Eastern 
campaign remain of the first importance. Many 
war contracts have now come to an end, however, 
and until such time as civilian production can be 
expanded to meet the demand that is bound to 
arise, the iron and steel industry is likely to experi- 
ence difficulty in trading conditions and some 
irregularity in operation. Thus, whilst some 
departments are able to maintain a good rate of 
employment, others are working a good deal below 
their capacity. The sheet mills are outstanding 
amongst the departments which are busy. The 
big demand for light gauge black and galvanised 
sheets does not appear to have declined at all with 
the end of the war in Europe. Large quantities 
are needed for huts of various mere. sdb and also for 
the container industry, and most of the mills are 
fully booked for some months ahead. The position 





Export quotations are f.o.b. steamer 


with regard to the output of galvanised sheets has 
not become easier, owing chiefly to the shortage of 
labour in the galvanising departments. Present 
supplies of sheet bars are fairly well maintained. 
Re-rollers of bars and sections are not receiving a 
great amount of new business at the moment, and 
find it by no means easy to arrange their rolling 
programmes. There is no difficulty about their 
present supplies of semis, although increased 
activity will no doubt im some strain on the 
existing capacity for the production of billets and 
other semis. Some increase in the demand for 
plates may be noted, although the limited amount 
of shipyard specifications retards the activity of 
the plate mills. Locomotive and rolling stock 
builders, boiler-making concerns, and makers of 
power plant continue to place a steady business 
with the plate mills. The tube makers maintain a 
good rate of employment, but there is little or no 
improvement of business in heavy structural steel. 
In Lancashire, the iron and steel market is now 
recovering from the effect of the Whitsun holiday. 
A regular demand prevails for semi-finished steels, 
with the wire industry taking up good quantities 
of rods and billets. New business in plates is 
coming forward rather slowly, and current orders 
for mild steel bars are not more than moderately 
good. Trade in nickel and other special alloy steels 
remains quiet. Black bars for bright drawing con- 
tinue to be in fairly active request, and the present 
demand for black and galvanised sheets is excep- 
tionally good. Orders for colliery steel require- 
ments provide regular employment, but there is 
little business at the moment in heavy structural 
material. Most of the Lancashire ironfounders 
have a fair amount of work in hand, but there is 
not much improvement in their allocations of pig 
iron. The North-West Coast steelworks maintain 
a high rate of employment, their present activity 
being mainly associated with the war effort. 


North-East Coast and Yorkshire 


In the North-East Coast iron and steel 
industry outputs are maintained on a moderately 
good scale, but forward buying appears to be 
influenced to some extent by the present political 
uncertainty. It seems likely, in view of recent 
pronouncements, that a reduction in quantities of 
material required for the war against Japan will 
gradually take place, and that as soon as it is 
possible to relax some of the existing restrictions, a 
good deal of iron and steel business will begin to 
come forward from home and overseas sources. 
So far, of course, the transition to peacetime pro- 
duction has scarcely begun, and it is well 
that progress in this direction is bound to be slow 
for the time being. Nevertheless, there is a good 
deal of activity at the steel plants generally, 
although pressure on many de ments has 
declined considerably in the last few months. The 
plate mills would welcome additions to their order 
books, and look forward to an increase in shipbuild- 
ing specifications, which at present are by no means 
numerous. A certain tonnage of plates has 
recently been allocated for export, but it is not 
sufficient to make any appreciable difference to 
the activity of the plate producers. Good quan- 
tities of plates are regularly taken up by locomotive 
and wagon-building works, and by boiler- 
firms. Mills producing steel rails are not lacking in 
work, and there is every indication that the demand 
upon them will be maintained for many months 
to come when home and overseas requirements are 
borne in mind. There is also a brisk business in 
colliery steel. The position of the sheet works has 
not changed, and it is unlikely that their commit- 
ments will be reduced for some time to come, 
especially in view of the heavy demand for hutment 
sheets required for temporary buildings in the 
liberated territories of Europe. It is difficult to 
obtain delivery of orders now being placed before 
the fourth period. The call for sheet bars is conse- 
quently very insistent, and a good deal of defective, 
as well as prime, material is being taken up. In the 
Yorkshire iron and steel industry the reduction in 
the demand for war material has naturally affected 
operations, as there is not at present an extensive 
increase in the amount of civilian business. Some 
departments are well employed, and there are many 
indications of increased activity as reconstruction 
work pro; Basic steel output is on a good 
scale, and the acid-carbon steel makers are also 
quite well employed. Business in high-speed steel 
remains steady, and in alloy steels the demand for 
the cheaper varieties continues in evidence. In 
the finished steel departments there is not a great 
demand for plates, 
occupied, and the mills t out various colliery 
requirements have a good deal of work in hand. 


ut the sheet works are well} posed 





Unless otherwise specified home trade quotations are delivered f.o.t. 


The Midlands and South Wales 


There is not much alteration to be seen in 
the condition of the Midlands iron and steel industry, 
and although there is so far little increase in the 
amount of new business being placed, most makers 
have sufficient work in hand to keep plant 
moderately well employed. There is, of course, 
capacity now available for turning over to the 
production of civilian goods without hindering the 
output of materials required for the prosecution of 
the war against Japan. At present, the re- rolling 
mills are working at less pressure, though there is 
a fair demand for small bars and sections which 
ensures moderate activity. Supplies of billets are 
reasonably good, but do not permit re-rollers much 
opportunity to replenish depleted stocks. There is 
a big consumption of sheet bars, as the sheet mills 
continue to be faced with a big volume of orders. 
The heavy steel mills are not particularly busy, 
and would welcome additional work. The demand 
for plates has declined over the last few months, 
and it is unlikely that increased business in heavy 
joists and sections will occur until reconstruction 
work on a big scale is undertaken. The collieries 
provide good business by their regular demand for 
steel arches, props, and roofing bars. Business in 
special steels is generally rather dull. In the 
finished iron industry there is a fair volume of 
business in hand for most classes of bar. The 
demand for best bars is not at present outstanding, 
but most makers are steadily employed, and similar 
circumstances may be noted with regard to Crown 
bars. Producers of bars of Nos. 3 and 4 quality 
continue to find employment. The light 
castings foundries are well employed by the present 
demand for builders’ and various types of domestic 
castings, but further extension of their business is 
restricted by a shortage of skilled labour and by 
—— allocations of high-phosphorus pig iron. 

The South Wales steelworks are well occupied by 
the continuing active demand for semi-finished 
material. The demand for soft and other steel 
billets remains active, and for steel sheet and tin- 
plate bars there is a brisk request, which rapidly 
absorbs all present supplies. In the finished 
steel departments conditions show some irregu- 
larity. There is a big demand upon the light sheet 
makers, and, as in all other districts, it is not at all 
easy to obtain promise of early delivery of orders 
now being placed. Light sections and plates are 
not in more than moderate request, although a 
slight improvement has been noticeable in the past 
week or so. Transactions in the tinplate market 
have been on a moderately good scale. Makers 
are fully booked for the rest of the present period, 
and home buyers are now therefore giving attention 
to their requirements for the third period. 


Tron and Steel Scrap 

Business on the iron and steel scrap markets 
is again increasing in nearly all districts, following 
the effects of the recent Victory and Whitsun holi- 
days. Over the last few months there has been a 
maintained demand for heavy, good-quality descrip- 
tions of scrap, and in some instances the supplies 
available have been scarcely sufficient to meet it. 
The disposal of the lighter, inferior qualities has 
been more difficult. Consumers continue to call 
for good tonnages of heavy steel scrap, and nearly 
all quantities are cleared as soon as they become 
available. Mild steel scrap, cut to foundry sizes, 
has a particularly keen demand. Big quantities 
of bundled steel scrap and hydraulically com- 
pressed steel shearings are also being readily taken 
up. At present supplies of mild steel turnings are 
smaller, but, apart from the good heavy and chipped 
varieties, there is not so much business being trans- 
acted in them. The demand for short heavy steel 
scrap for electric furnace and cupola uses continues 
to be good, and sufficient quantities are forthcoming 
to meet current needs. Alloy steel scrap is not a 
very active feature of the markets. The demand 
for mixed wrought iron and steel scrap has grown 
less insistent, although good tonnages of heavy 
material are being absorbed. Supplies of light 
material are plentiful, and there are few trans- 
actions taking place. Business in compressed basic 
bundles is moderately good, and most of the presses 
are quite well employed. There is little change in 
the demand for most grades of cast iron scrap. 
Heavy cast iron, in large pieces and furnace sizes, 
is in regular request, and in most districts supplies 
are not too plentiful at present. There is also some 
scarcity of good cast iron machinery scrap, and 
available quantities, in cupola sizes, are quickly 
taken up. All grades of cast iron borings are dis- 
of regularly. Heavy wrought iron scrap, 
which is in rather restricted supply, is another active 
feature of the market. 
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Notes and 





Rail and Road 


LicENCES TO ACQUIRE NEw Cars.—It is now 


possible to start a small allotment of new motor-cars 


to persons ¢é on work of vital national 
importance and who cannot carry on that work 
without a car. The number available will be very 
limited, and deliveries, which should begin towards 
the end of this month, will be made only against 
licences issued by the Ministry of War Transport. 
Existing cars can only be replaced if they are 
beyond repair. Applications for licences to acquire 
new cars should be made to the Ministry of War 
Transport at 2, Fitzmaurice Place, London, W.1, 
on Form V.C.1 (P.C.), copies of which can be 
obtained from that address, Particulars should be 
given of the purpose for which the car is wanted and 
of the car to be replaced. In addition, the Regional 
Petroleum Officer’s reference number, and the 
present monthly petrol allowance made by him for 
the existing car, should be quoted. Delivery of cars 
will be made through the normal trade channels at 
list prices, which will be notified by the 
manufacturers. 


New Locomorives ror L.N.E.R.—During the 
next five years 1000 London and North-Eastern 
Railway locomotives, whose life has been prolonged 
by the war, will be withdrawn and replaced by a 
like number of engines of modern design. It is 
stated that the company’s workshops will construct 
500 engines at the rate of 100 a year, and the 
remainder. will be supplied by British locomotive 
building firms. The immense wartime traffics 
handled by the L.N.E.R. have called for the reten- 
tion during the past 54 years of every locomotive 
capable of hauling a train. Many engines long past 
their prime have had to be kept at work and by 
careful attention to maintenance have played their 

in the war effort. Wholesale modernisation of 
the L.N.E.R. stock of 6400 steam locomotives is 
now long overdue, and it is to be taken in hand 
without delay. The old locomotives to be with- 
drawn during the five years ending December 31st, 
1950, include 389 passenger tender, 126 passenger 
tank, 338 freight tender, and 147 freight tank 
engines. Their disappearance will mean the com- 
plete elimination of forty-nine different classes of 
steam locomotives owned by the L.N.E.R. and 
reduce to a considerable degree the number of 
different spare parts that must be kept in stock or 
specially manufactured. The new locomotives will 
be of ten different designs, seven of which are 
already in use, and all the principal parts, such as 
boilers, cylinders, bogies, and pony trucks are 
interchangeable between two or more designs. The 
most numerous type to be built will be the class 
“Bl” 4-6-0 mixed-traffic engines, which first 
appeared in 1942 and are named after different 
species of antelope ; no fewer than 400 of these loco- 
motives are to be constructed. The first locomotive 
to be completed under this five-year plan of the 
L.N.E.R. is nearly finished. It is a 2-6-4 tank 
engine of a new type, to be known as class “ L1,” of 
which 110 are to be built. It is designed for heavy 
mixed traffic duties. 


Miscellanea 

THe Late Mr. W. A. PEaRMAN.—We record with 
regret the death, on May 30th, of Mr. W. A. 
Pearman, general manager and secretary of London 
Power Company, Ltd. Mr. Pearman, who was 
seventy-two, served the electricity supply industry 
in London for fifty-four years, having jomed the 
Westminster Electric Supply Corporation in April, 
1891. On the formation of the London Power 
Company, Ltd., in 1927, he was appointed general 
manager and secretary 

Bearines For “ Conun”’ Drums.—In our last 
issue we described and illustrated the “‘ Conun ” 
drum used for the laying of the H.A.M.E.L. pipe 
line. The mountings of this large drum, together 
with the special sealing arrangements required 
because of the immersion in sea water, were designed 
by the technical department of British Timken, Ltd. 
Each drum had a hollow steel trunnion, 10}in. 
diameter at the centre of each coned end, on which 
were mounted two Timken roller bearings having a 
bore of 10}in., an outside diameter of 19}in., and a 
width of 43in., which were spaced l}in. apart. The 
bearings were carried in @ cylindrical cast steel 
housing having on its external outer end a pair of 
special trunnion pins, 4in. in diameter, to which the 
towing lines were attached. The housings were 
closed at éither end by cast steel covers, each of 
which carried a special arrangement of three grease 
seals spaced apart, and provided with greasers to 
enable all annular spaces in the seals and covers to 


Memoranda 


bearings had to withstand the breaking load of 
130 tons on the tow rope, as well as a 40-ton thrust 
due to the angular pull of the tow ropes. H.M.S. 
“Conundrum” was a development of earlier 
experimental! installations in which Timken tapered 
roller bearings were also employed. 

Tron AnD Steec Instrrvute.—The annual general 
meeting of the Tron and Steel Institute, which was 
postponed on account of the VE holiday, will take 
place on Wednesday and Thursday, July 11th and 
12th, at the Institution of Civil Engineers, Great 
George Street, Westminster, S.W.1. The pro- 
gramme is the same as that originally arranged, and 
printed on page 342 of THE ENGINEER of April 27th. 
The meeting begins at 10.30 a.m. on the Wednesday 
and at 9.45 a.m. on Thursday, The luncheon at 
the Connaught Rooms will be held on Thursday, 
July 12th, at 1 for 1.15 p.m. 


ConTROL COMMISSION FOR GERMANY.—The 
Ministry of Labour and National Service and the 
Foreign Office wishes to thank the many thousands 
of applicants who responded to the recent Press 
advertisements, issued on behalf of the Control 
Commission for Germany, for men with technical 
and scientific qualifications to control the industrial 
activities of Germany. It proved quite impossible 
to acknowledge receipt of individual applications. 
The work of selecting and interviewing candidates 
is still pi ing, but we are asked to state that 
applicants who have not heard from the Commission 
offering them employment by June 15th should 
assume that they have been unsuccessful, at least 
for the present. Should further technical and 
scientific personnel be required at a later date, the 
Commission may reconsider certain applications 
not accepted in the first instance. 


Import LIcENSING OF MACHINERY.—The Board 
of Trade announces that it will be necessary for the 
time being, in order to economise in exchange and 
shipping, to retain the existing regulations con- 
trolling imports, and no general relaxation can yet 
be effected. In the field of machinery and plant, 
however, there are some kinds not obtainable from 
within this country which British industry, after 
nearly six years of war, will require if it is to be able 
to turn to its peacetime work as labour and capacity 
become freed from war work. The Board of Trade 
is therefore now prepared to consider applications 
to import machinery and plant needed for the pro- 
duction of civilian type goods for the export 
trade, or required for important home consumption, 
where such machinery and plant cannot be obtained 
from home sources. Applications should be made to 
the Import Licensing Department, 1-6, Tavistock 
Square, London, W.C.1. 


British STEEL ProDucers’ CONFERENCE.— 
The new constitution of the British Iron and 
Steel Federation, outlined in THe Enortnerer of 
March 16th, may now be considered to have 
come into operation. It is based on membership 
by conferences representing manufacturers of the 
various products of the iron and steel industry. 
Under the old constitution, now to be superseded, 
the Federation’s membership was composed of 
individual firms and affiliated associations. The 
largest of the thirteen conferences which will now 
constitute the Federation is the British Steel Pro- 
ducers’ Conference, comprising firms engaged in 
the heavy steel industry throughout the country, 
The British Steel Producers’ Conference has adopted 
a constitution, and has appointed as its first Chair- 
man, Mr. Ellis Hunter, deputy chairman and 
managing director of Dorman, Long and Co., Ltd. 
Mr. N. H. Rollason, managing director of John 
Summers and Sons, Ltd., has been appointed Deputy 
Chairman of the Conference. 


Personal and Business 


Mr. J. M. OsBorNE has been appointed a director 
of Dorman, Long and Co., Ltd. 

Mr. H. THompson GaRvIE has been appointed 
a diréctor of the Cargo Fleet Iron Company, Ltd. 
Mr. C. E. Hormstrom has been appointed deputy 
managing director of Firth-Vickers Stainless Steels, 
Ltd. 

Mr. GREvILLE S. Macinness has joined the board 
of the Iron Trades Employers’ Insurance Associa- 
tion, Ltd. 

Simm Frank Smrrtu has been elected President, and 
Professor A. M. Tyndall, Vice-President, of the 
Institute of Physics. 

Mr. JouN Carson, manager of Harland and 
Wolff, Ltd., Liverpool, has been elected Chairman 


Council. Mr. R.. H. Stephenson, director and 


North Shields, has been elected Senior Vice-Chair 
man, and Mr. G. 8. Cromar, of Barclay, Curls and 
Co:, Ltd., Glasgow, has been elected Junior Vice. 
Chairman. 

Mr. BENJAMIN ELLIOTT, commercial manager of 
Head, Wrightson and Co.’s Stockton Forge Works 
has retired after completing fifty years’ service with 
the company. + 

Sm Grorce E. Baitey, chairman of Metropolitan. 
Vickers Electrical Company, Ltd., has been 
appointed managing director of Associated Electrica] 
Industries, Ltd. 

Sir FrepErRicK HANDLEY PaGE has been elected 
President of the Royal Aeronautical Society. Dr, 
H. Roxbee-Cox and Sir Oliver Simmonds have heen 
elected Vice-Presidents. 

Srr FREDERICK HANDLEY PAGE has been cloected 
President of the Institute of Transport. Mr. L. W. 
Cupwell, Mr. C. M. Hoffe, Mr. F. Rayner, and Mr. 
T. W. Royle have been elected Vice-Presidents, 
Mr. H. Warren, director of research ani engi- 
neering of the British Thomson-Houston Company, 
Ltd., has been appointed ing director of the 
company on the retirement of Mr. H, N. Sporborg 
from that office. 

E. H, Jongs (Macuine Toots), Ltd., The Hyde, 
London, N.W.9, have been appointed sole selling 
agents for this country for the range of precision 
dual keyseating machines manufactured by Carter 
and Wright, of Halifax. 

MritcHett Roreways, Ltd., has moved to Mitro 
House, 7, Lincoln East, Peterborough. 
(Telephone, Peterborough 2417 ; telegrams, ‘‘Mitro, 
Peterborough.”) The London office remains at 
1, Bedford Square, W.C.1. 

Mr. J. T. Arxrnson, Secretary of the Cleveland 

Mine Owners’ Association, the North-East Coast 
Blast-Furnace Section of the Iron and Steel Trades 
Employers’ Association, and the Tees Wharf 
Owners’ Association, is retiring after sixty-four 
years’ service. 
Tue Suiprine Feperation.—The Council of the 
Shipping Federation has decided to propose that 
at the next meeting of the International Shipping 
Federation, which has necessarily suspended its 
work during the war, German shipowners should be 
expelled from membership. Neither Japan nor 
Italy are members. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Chartered Surveyors’ Institution 
Wednesday, June 13th.—12, Great George Street, West- 
minster, 8.W.1. “* War Damage Reconstruction 
Under the’ Town and Country Planning Act, 1944,” 
H. W. Wells. 2.30 p.m. ; 
Institute of British Foundrymen 
Friday and Saturday, June 15th and 16th.—Waldorf 
otel, Aldwych, W.C.2. Annual meeting. Friday, 
6.45 p.m.; Saturday, 9.30 a.m. 
Institute of Economic Engineering 
Saturday, June 9th.—Lonpon Sxotion: Waldorf Hotel, 
Al ae i 3 “Co-ordination in Factory 
Admi tion,” P. M. Garnier, 2.30 p.m- 
Institute of Welding 
Monday, June 11th.—Leevs anp District Brancu: 
Great Northern Station Hotel, Leeds. ‘The 
Industrial Application of Automatic Submerged 
Arc Welding,” R. R. Sillifant. 7 p.m. 


Institution of Chemical Engineers 
Tuesday, June 12th.—Geological Society, Burlington 


House, Pi , W.1. “The Use of Suspensions 
as Heavy Liquids,” 1. W. Needham and 8, Lynch. 
2.30 p.m. 

Institution of Civil Engineers 


Saturday, June 9th.—YorxKsHIRE AssoOcIaTION: The 
Mansion, oe ay Leeds. Annual general 


h. 





ting an p-m, 
Thursday, June 14th,—Great George Street, West- 
minster, S.W.1. ‘‘ Earth Pressure and the Stability 
of Slopes,” A. W. Skempton.. 5.30 p.m, 

Iron and Steel Institute 

Wednesday and Thursday, July 11th and 12th.—Inst. of 
Civil Engineers, Great George Street, Westminster, 
8.W.1. Annual general ting. Wednesday, 
10.30 a.m.; Thursday, 9.45 a.m. 


Manchester Geological and Mining Society 





Tuesday, June 12th.—Queen’s Chambers, 5, John Dalton 
2 


Street, Manchester, 2. ‘‘ Lancashire Man-Riding 
Haulage Practice,” A. Wright. 3 p.m, 
Women’s Engineering Society 


of the Dry Dock Owners and Repairers Central | yonday, June 11th.—Mancurstuar BraNon : The Engi- 


neers’ Club, Albert, F ‘* Women 








be completely filled with grease. .Each pair of 


general manager of Smith’s Dock Company, Ltd. 


Manchester. 
and Workshop Skill,” Miss V. Holmes. 6,30 p.m. 
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A Seven-Day Journal 


The James Alfred Ewing Medal 


Ir is announced that on the joint recom- 
mendation of the Presidents of the Royal 
Society and the Institution of Civil Engineers, 
the Comeil of the Institution of Civil Engineers | ,° 
has awarded the James Alfred Ewing Medal for 
1944 to Mr. B. N. Wallis, O.B.E., B.Sc., 
M. Inst. C.E., F.R.S. The medal is awarded 
annually for specially meritorious contributions 
to the science of engineering in the field of 
research. Mr. Wallis is chief of aeronautical 
research and development to Vickers-Arm- 
strongs, Ltd. He invented and designed the 

ial type bombs used for the destruction of 
the Moehne Eder dams in Germany in 
1943, and designed the “ Tallboy ” and 10-ton 
bombs used by the R.A.F. He was responsible 
for the design and construction of H.M. Rigid 
Airship “ R.100.” Since the airship programme 
was abandoned, he has been engaged in the 
design and development of poe construc- 


tion to canbe theprodution of long-range 
load-carrying 88 ex in . the 
production, in collaboration Mr. R. K. 
Piabeote, C.B.E., of the “ Wellesley” type mono- 
plane, which holds the world’s non-stop record 
of 7162 miles, made in 1938. Geodetic con- 
struction has been used in the well-known 
“Wellington ” bomber and the “* Warwick.” 
Electricity Supply 

Ar the annual general meeting of Edmund- 
sons Electricity Corporation on Friday, June 
8th, the chairman, the Right Hon. Lord 
Royden, replied to allegations that a state of 
chaos and muddle existed in the electricity 
supply industry. The electricity supply 
industry, he said, had mastered all the wartime 
difficulties confronting it, and had succeeded 
in meeting enormously increased demands. If 
the last five years had done nothing else, they 
had demonstrated the elasticity, efficiency, and 
virility of that industry. They were a denial 
of the accusation of a state of chaos and muddle, 
and the claim that nothing less than nationalisa- 
tion would enable us to solve peacetime prob- 
lems. It was to make charges of ineffici- 
ency and to talk glibly of the necessity for 
drastic treatment for the electricity supply 
industry, but in this country facts and figures 
had always been considered of greater value 
than unsubstantiated invective. Despite the 
Corporation’s diversified area, ing over a 
quarter of England and Wales, with the demands 
of a great number of aerodromes, Government 
factories, and war camps to be met, consumers 
had never once been kept waiting. There had 
always been a supply of electricity available 
before the consumer was able to take it. The 
installed capacity of the Corporation’s generat- 
ing stations bad risen from 269,000 kW in 
1938 to 586,000 kW in 1944. Apart from exten- 
sions to generating stations at Upper Boat and 
elsewhere, this had been accomplished by the 
building of two entirely new modern stations at 
Little Barford and Lilynfi. Lord Royden 
pointed out that all generating stations were 
designed, built, and paid for by or to the orders 
of the various co y and municipal owners 
under instructions from the Central Electricity 
Board. Apart from that the only responsi- 
bility of the Board was to act as wholesalers of 
electricity, end the Board’s scope for proving 
its extreme efficiency or enterprise was there- 
fore limited. He hoped that this limited scope 
would be borne in mind when ill-informed people 
sought to cite the Board as an example of what 
nationalisation, or rationalisation, or any other 
of the ‘‘ ations ” of the planners could do. 


Rural Electrification 


In another part of his speech, referred to 
above, Lord Royden dealt with plans for rural 
electrifications made by Edmundsons Elec- 
tricity Corporation. He said that during the 
last five years the Corporation had heen pro- 
hibited from connecting new consumers, except 
for purposes directly or indirectly connected 
with the war effort. Now it looked forward to 


bombing in harbour ; and a few U-boats were 
lost by marine dangers. Success,” the state- 
ment goes on to say, “has been achieved. 
Thanks to the sailors and airmen, the scientists 


the time when, as a pioneer of rural electri- 
fication, it would be free again to set about the 
task of completing the rural electrification of 
its areas. That goal would have been reached 
by now had there have been no war restric- | and technicians, the shipbuilders and the factory 
tions ; but no efforts would be spared to make | workers, the convoys reached their destina- 
up for lost time. All the plans were made and|tion, and enabled the soldiers and airmen to 
the Corporation proposed to spend, directly or | fulfil their tasks.” The statement concludes :— 
indirectly, on rural electrification about £17|‘‘ We, the President and Prime Minister, in 
million during the first five years after labour | this our last joint statement on the U-boat war, © 
and materials became available. That was a|can now report that the Allies have finished the 
heavy task, but it was one which would be faced | job.” On Monday, June 11th, the Admiralty 
with the same skill and zeal as had produced] issued an analysis of German U-boats sunk 
figures now placed before the meeting. It was| between September 3rd, 1939, and May 8th, 
a task, too, which must be carried out, so that | 19465. The returns given are tabulated in three 
the Corporation might be in the position to show | columns, the first relating to U-boats sunk by 
how, without expense to the taxpayer—national | U.8. Forces and other Allied (except British) 
or local—the blessings of electricity services| Forees under U.S. control. The second column 
might be brought to rural industries and dwellers | gives the number of U-boats sunk by British 
alike. That could and would be done, provided | Empire Forces, ‘and other Allied (except U.S.) 
the electricity supply industry was not made a | Forces under British control. The third column 
political football. is for total assessments. The sinkings made by 

= are 304, 205}, 236; by shore-based air- 

The Future of Rubber 


45, 179}, 2244; by carrier-borne air- 
In his chairman’s statement presented at the 


craft, 32, 18}, 504 ; 5 ty jomt ship/shore-based 
annual meeting of the Dunlop Rubber Com- aircraft, 74, 214, 29; by joint ship/carrier- 
pany, Ltd., on Friday, June 8th, Sir George 


borne aircraft, 6, 4, 10; by submarines, 1, 25, 
Beharrell referred to a question which had been peag 


26; by raids on enemy submarines 
raised about synthetic rubber and the quantity afloat ee ee — 
of it, and also about the quantity of natural 


assessments thus given are 151, 462, 613 
able’ Whinictees bine, or Ghul’ be Rced: respectively. Other losses which must be added 
He was, he said, one of the representatives of 


to this total of 613 U-boats sunk include those 

2 : due to mining by Bomber Command, &c., precise 

the = mee Ye og oy alley details of 100 of which are not yet available. 

and Great Britain. The title of this conven- Teel ee given te 718 U-teate : 
tion—‘‘ Rubber Study Group ’—represented 


how far it had got at the moment, and it was North-Eastern Coalfield Survey Report 


clear that some international arrangement 
would be called for to avoid chaos in this great| T= fifth report on the present and future 
prospects of British coalfields has been issued 


industry. The qualities of the two products, 
natural and synthetic rubber, were hardly|by the Ministry of Fuel and Power. It is the 


comparable. Sir George did not think that at|woTk of a Committee set up in July, 1944, 
present synthetic rubber could compare at all| Under the chairmanship of His Honour Judge 


in quality with natural rubber for the manu- | Stewart, the Regional Controller for the North- 
facture of tyres, and he did not believe that| Eastern Region in which about one-fifth of 
any manufacturer would willingly use synthetic | Britain’s coal output is produced. Among the 
rubber to any extent if natural rubber was avail-|°ther important matters to which the report 
able. In fact, it was ever present in mind that | draws attention may be mentioned :—The Com- 
when more natural crude rubber became avail- | Mittee states that very considerable reserves of 
able, we should perforce have to let the|°0al exist in the Region, and that provided 
Americans have some, as otherwise they would | ©conomic conditions and the supply of labour 
be so handicapped that a very difficult situation | “T° favourable, the Committee considers that 
might arise. When the two types of rubber were production on a level equal to, or exceeding, 
in greater supply, the matter would have to be that obtained immediately before the war, oan 
discussed in order that one country should not| be counted upon for many years (until about 
be unduly prejudiced as compared with another. 1970), almost. entirely from existing collieries, 
With regard to the question of controls, Sir and the reduction in output from such collieries 
George remarked that he did not see, at the|UP to the year 2000 would only be about 
moment, how they could be done away with, | 3,900,000 tons per annum. Notwithstanding 
but he was in favour of their removal as soon|this capacity of the coalfield, the Committee 
as it was wise and safe. recommends strongly that further reserves 
should be sought by exploration at the appro- 
* priate time of the areas to the east of the 
War Against the U-Boat royalties now being worked. Special attention 
Tux following final joint statement regarding | is directed to the results of inquiries relating to 
the U-boat warfare was issued on Friday last |the working out of particular seams, and the 
by the President of the United States and the spe cage hag oem, agente a supply of 
Prime Minister :—“ With the surrender of 
Germany, the Battle of the Atlantic has ended. 


coking coals. While the reserves of certain 
seams which have been the coalfield’s mainstay 
German U-boats have ceased to operate, and 
are now i under Allied orders. 


will be seriously depleted if production eon- 
proceeding 
Beginning in September, Aap ag om 
d 


tinues at the 1938 level, the Committee finds 
that total production can be maintained or 
and relentless struggle ; emanding 
not only the utmost courage, daring, and endur- 


increased from the reserves of other seams, and 
ance, but also the higheet sci scientific and technical 


neither the quality of the coal nor the output of 
reasonably good coking coal will be seriously 

skill. Germany’s object was to cut the Allied | affected. 

sea communications upon which the mainten- 


Except in the Doncaster area, water 
forms no very serious menace in the coalfield. 
ance of the Allied war effort depended. This 
inchded the movements and spy of a of armies | that will beincurredin parts ofthe Doncaster area 
and air forces, during su in] when additional seams are worked in the future. 
four continents. Loonce have been heavy in both Indeed, in certain circumstances, some method 
lives and materials. At the peak in 1941 andjof partial extraction may prove to be the only 
1942 the issue of the struggle hung in the balance. | practical means of dealing with subsidence and 























































the Germans in the final 
successes have been achieved y the combined 
Allied naval and air forces, working in the]is to be achieved. Recommen: 

closest co-operation. Others are due to mines | regarding desirable types of houses and location 





laid from aircraft and from ships-; others to! of sites. 
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American Road-Making -Machinery 


By E. E. R. TRATMAN 
No, V—(Continued from page 443, June 8th) 


1 heererewtns paving is somewhat more 
complex and variable than cement concrete 
paving, as the mixtures are of infinite variety 
to meet different traffic conditions. These 
variations apply to both the aggregate and 
the liquid ingredients or cementing elements. 
The paving ranges therefore from asphalt 











FiG. 24—BITUMINOUS PAVING MACHINE 


concrete and bituminous macadam down 
through numerous stages to sand-asphalt or 
tar-soil mixtures, and to the surface spraying 
with liquid oil or tar, road oil, or road tar. 
In many cases the liquid ingredient is applied 


There is often a separate base course of gravel, 
stone, or slag, upon which the paving is laid. 
Special attention has been given to the 
development of low-cost bituminous paving 
for secondary or rural roads of light traffic. 
An example of a heavy-traffic bituminous 
road is a six-lane highway north of Boston, 
in a region of severe climatic conditions. 


————————— 
ances to expedite the work, reduce its oog 
and reduce thé labour or man power difficulty, 

Methods and equipment for bituminoy 
paving are of two distinct classes. First, the 
road mix or mix-in-place or travel-mir. 
secondly, the central-mix or plant-mix. Fo 
the road-mix method (Fig. 24), the agzregat, 
is deposited along the road and scraped into 
a windrow at the centre line by a road grade 
—already described. This windrow 
straddled by the paving machine, as in the 
upper or front view. A self-propelling loader, 
with gathering device at the foot, picks up 
this material and delivers it to a hopper at 
the top of the paving machine. From this, 











This road has a paving of asphalt-concrete, 
54in. thick, and carries as much as 8000 
vehicles per lane per day. 

The recent development of bituminous 
paving has been along the same lines as that 
of cement-concrete paving, namely, the 
improvement of the materials and the intro- 





independently upon aggregate already laid. 








FIG. 25—-PLANT FOR 





duction of machinery and mechanical appli- 





FiG. 26—-FINISHING MACHINE 


belt conveyor carries it to a pug-mill, in 
which it is sprayed and mixed with the 
asphaltic mixture while the blades move it 
along to the discharge at the rear. Thence 
it flows down an inclined chute or trough. It 
may be deposited in a windrow ready to be 
spread, surfaced, and rolled, or may be 
deposited through a spreader, ready for 
rolling. In Fig. 24, the upper view shows 
the leading elevating conveyor or loader 
picking up material from the windrow ; the 
rear view, below, shows the bituminous 
material deposited and spread over the full 
width of the road. 

In the central-mix or plant-mix method, 
the operations of crushing and screening or 
sizing the aggregates and mixing them with 
the asphaltic composition to produce a paving 
material are all performed at a central plant, 
such as is so shown in Fig. 25. This particular 
plant is for the high quality of dense paving 
required for roads carrying heavy traffic. At 
the left, a crane with grab bucket is taking 
sand and aggregates from the stock piles to 
fill the supply bins, from which they are fed 
to an und belt conveyor, and then 
an inclined bucket conveyor which delivers 
them to the revolving drum of the drier. 
Another elevating conveyor then delivers the 
hot output to the pug-mill or mixer at the 
top of the tower. At the right is an elevating 
conveyor delivering the hot liquid asphalt or 
bituminous composition to the pug-mill. 
Below this mill is the supply bin and batching 
device through which the measured charges 
are delivered to motor trucks or lorries as 
they pass through the tower. These trucks 
deliver the completed paving material to the 
ishing machines on the road—Fig. 26. 





PREPARING BITUMINOUS PAVING MATERIAL 


In the general view, Fig. 27, the finishing 
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macbine is at the right, with a motor lorry 
in dumped position in front of it. Following 
isa petrol roller. This soad has been widened 
on each side by 2ft. of concrete base for a 
finished 22ft. of asphalt paving. In the 


Barber-Green self-propelling machine, Figs. 
96 and 32, there is at its forward end a 
hopper wide enough to permit of dumping 





FiG. 27—FiNISHING MACHINE FOLLOWED 


material directly from the lorries. A con- 
veyor belt passing under the hopper feeds 
the material through adjustable gates toward 
the rear, where it is spread to the desired 
width by lateral screw conveyors, so as to 
form a@ mat or sheet of specified width and 
thickness. A tamping bar or rammer of the 
same width, consolidates the mat, and behind 





maker, the local conditions, and whether they 
are to produce a light or a dense paving 
material. A plant of the latter type, such 
as in Fig. 25, producing a high type of bitu- 
minous construction, has separate bins for 
sand and for the different sizes of aggregate 
The materials fall from the bins upon a belt 
conveyor, which delivers them to a drier. 





BY ROLLER 


For the rolling which completes the paving, 
both tandem and three-wheel rollers are 
used, but where there are several rollers it 
is sometimes specified that the number of the 
latter must not exceed that of the former. 
Some road-mix machines have their own 
power for propulsion and also for operating 
screens, asphalt pump, and pug-mill, or other 





machine, carrying no engine, but having - 
hydraulic transmission from the tractor. It 

will be noted that the operations required for 

bituminous paving are more numerous than 

for cement concrete paving. 

In another method of constructing bitu- 
minous road paving in place, and especially 
for the resurfacing and improvement of exist- 
ing roads, consecutive layers of stone or 
gravel, of specific sizes and in specific pro- 
portions, are deposited by motor dump lorries 
fitted with spreading devices which distribute 
the material to the desiréd width and thick- 
ness. Each layer in turn is treated with liquid 
asphalt or road tar by a tank lorry having a 
spray pipe and nozzles, and is then raked or 
broomed and rolled. The final rolling of the 
top layer produces a hard and dense surface. 

The following description of four-course 
work of this kind is condensed from a paper 
by Mr. Earl Withycombe, Assistant Con- 
struction Engineer for the California State 
Division of Highways. Progressive stages of 
the repaving are illustrated in Figs. 28 to 31. 
Fig. 28 shows the material being distributed 
from a lorry through a Buckeye spreader 
attachment. In Fig. 29 a layer is being 
broomed with road grader and drag. In Fig.30 
the brooming drag is being hauled by a farm 
tractor; and in Fig. 31 tandem rollers follow 
the drag. 

Unfavourable climatic conditions of the 
locality in which this road is situated made it 
necessary to require that no bituminous 
binder should be laid when the atmospheric 
temperature was below 65 deg. Fah. This 
stipulation was to ensure that the hot 
asphalt would penetrate the entire depth of 
the screenings placed on the road, and thus 
prevent pitting and ravelling. Coarse screen- 
ings, ?in. by Zin., were spread in two courses, 








FIGS. 28 TO 31—ROAD REPAVING WITH BITUMINOUS CONCRETE 


this is a heated screed or levelling plate 
which controls the thickness and completes 
the smoothing of the surface ready for rolling. 
The screed is carried by long side arms or 
levers pivoted near the forward end of the 
machine. 

The finishing machines vary in detail with 
the several makes, but in general the equip- 
ment and operations are as described. The 
central-mix plants also vary according to the 





form of mixer. Others are hauled by tractors 
and carry engines only for driving the mecha- 
nical equipment. Still others are not only 
hauled by a tractor, but have a transmission 
connection by which the tractor engine 
operates the paving machinery. The Jaeger 
machine of the large self-propelled type has 
a 150 H.P. engine for all purposes, while the 
smaller tractor-hauled machine has a 75 H.P. 
engine. Of the third class is the Wood 





the first being 26 lb. per square yard, then 
covered with 0-16 gallon of asphalt, and the 
second of 0-36 lb., followed by 0-20 gallon 
of asphalt per square yard. Then came an 
application of 20 lb. to 22 Ib. of }in. screen- 
ings, penetrated with 0-20 gallon of asphalt 
and covered with 13 Ib. of fine screenings per 
square yard. The screenings or aggregate were 
from river gravel, crushed and screened for size. 

Spreading or blading with power-operated 
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road graders was impracticable with the fine]|only the drag was used, this being towed 
screenings, and this operation was performed | by a farm tractor. After this treatment of 
with a steel broom attached to the edge of | the coarse screenings, the surface was rolled. 
the grader blade. The grader also towed a!The next courses of medium and fine screen- 
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FIG. 32—SECTION THROUGH FINISHING MACHINE 


drag fitted with the steel broom. This outfit, ings. were then spread, rolled, asphalted, 
made two trips in opposite directions to] smoothed with the steel broom, and finally, 
eliminate any tendency of the screenings to| rolled, using 8-ton tandem rollers. 


lay in one direction. For the fine screenings 


(To be continued) 








Heightening the Aswan Dam 





HE Cairo newspapers have recently pub- 
lished particulars of a flood protection 

scheme for Egypt, which may involve the 
construction of vast works on the Nile, whose 
general outlines are of considerable interest. 

The underlying idea was first adumbrated 
by Sir Murdoch MacDonald in his Presidential 
Address to the Institution of Civil Engineers 
in 1932. The matter lay dormant for more 
than ten years, until, during a visit to Egypt 
in connection with some other work, Sir 
Murdoch was asked by the Egyptian Govern- 
ment if his firm would elaborate his proposal. 

The proposal is that the Aswan dam should 
be heightened to form a storage reservoir for 
the major portion of the excess waters in a 
great: flood, while an auxiliary reservoir is to 
be formed by the Wadi Rayan, a large 
depression in the desert south of the Fayum 
Province. Before the Wadi Rayan could be 
used in this way further geological survey 
would be required to ascertain whether 
infiltration of eable proportions 
would be likely to take place from the Wadi 
into the Fayam, which is a very fertile area. 

Like all meteorological phenomena, the 
Nile flood is liable to periods of predominantly 
high or predominantly low values. The 
length of such periods cannot be predicted, 
but Egypt is at present in a period of low 
floods, which may terminate at any time. 
Full Nile hydrological records of considerable 
accuracy have existed since 1869, and have 
been published for the period 1869 to 1937. 
They show that for the first thirty years after 
1869, up to 1898, there were nineteen danger- 
ous floods, while in the subsequent thirty- 
nine years up to 1937 there were only six 
such floods. There have been two or three 
more since 1937, which might be taken to 
indicate the beginning of a period of high 
floods. 

The whole population of Egypt is “ fleod- 
conscious ” and well understands the need 
for flood protection. The reason for this is 
that the whole country is below the level of 
the Nile in flood. The average range of 








river levels from low summer level to high 
flood level is about 6 m. to 7 m., say, 20ft. or 
more. The River Nile is contained between 
earth banks all the way from Aswan to the 
head of the delta below Cairo and from there, 
along the two branches, to the sea at Rosetta 
and Damietta respectively. In the spring and 
summer the river is low and flows in its 
natural channel below ground level, but with 
its 20ft. rise or more, in flood, it flows above 
the natural ground and laps against the 
artificial banks, threatening the cultivation 
and houses behind them. 

In Upper Egypt, south of Cairo, the water 
only overtops the land by about 3ft. even in 
dangerous floods, but in Lower Egypt, the 
delta, the river in ordinary floods runs about 
10ft. above ground level, which in some places 
increases to between 15ft. and 20ft. In 
exceptionally high and dangerous floods 
these heights may be increased by from 2ft. 
to 4ft. Every year during flood the safety 
of Lower Egypt depends on several hundred 
miles of earth banks. A breach anywhere 
during a very high flood would cause disaster, 
costing thousands of lives and millions of 
pounds. The urgent need for flood protection 
has been before the minds of the Egyptian 
Irrigation Service for many decades and 
much work has been done in strengthening 
the Nile banks ; but no prevention, as against 
protection, measures have ever been taken. 
No attempt has been made heretofore to 
reduce the volume and therefore the level of 
the dangerous floods in Lower Egypt. The 
present proposals, if carried out, will achieve 
the end of preventing any flood exceeding an 
agreed “ safety level” by storing the major 
part of any excess flood waters behind the 
heightened Aswan dam and the remainder 
in the Wadi Rayan. The excess water stored 
in Aswan will be released to the sea as the 
flood falls, while that stored in Wadi Rayan 
will be dissipated by evaporation. 

The whole project depends on the possi- 
bilities of heightening the dam for the third 
time, and there is no reason to doubt that 








this can be done by using the same method 
devised by the late Sir Benjamin Baker, ag 
was used for the first heightening. 

An International Commission was appointed 
by the Egyptian Government in 1919 to 
advise on the second heightening, at that 


time being designed. This Commission 
recommended the employment of slidi 
buttresses and put on record its opinion that 
when the heightening had been completed 
to the design it proposed no further heighten. 
ing would be possible. This opinion is 
undoubtedly correct as long as the present 
sliding buttresses are allowed to remain, but 
they can easily be removed. They rest on 
sheets of non-corrosible steel and are not in 
actual contact with the body of the dam. 
They can therefore be demolished without 
affecting in the least the main structure. 

The dam after its second heightening has 
never been filled to the designed limit of 
R.L. 122, but only to R.L. 121. This latter 
level can be held even without the buttressses, 
as the stresses under such conditions would 
be well within rmissible limits, the 
maximum being under 8 tons per square foot. 
In these circumstances the buttresses can 
be demolished without reducing the extent 
to which the reservoir has been filled hitherto. 

It is to heighten the dam by 
11 m. (37ft.) to a roadway level of R.L. 134, 
with a maximum water level of R.L. 133. 
It is not possible to go any higher owing to 
the levels in the neighbouring valley and also 
to difficulties that would then arise in modify- 
ing the present structure. The reservoir to 
be formed would hold about 9000 million 
metres cube of water above the normal flood 
levels of the river—that is, equal to 2 million 
million gallons. 

Construction will begin with the demolition 
of the buttresses. The dam must, of course, 
be thickened before it can be heightened and 
the width of the heightened dam will be 
14 m. (46ft.) more at the level of the lowest 
set of sluices, than the present dam. ‘The 
thickening will be built clear of the present 
dam with an intervening space of about 6in., 
which will be filled with clean broken granite. 
The thickening will follow the slope of the 
existing dam and will lean against it. The 
mass of masonry will besupported temporarily 
by steel rods, one to each square metre of 
surface, let into the existing dam and built 
into the thickening as the latter is laid. 
Adequate arrangements of grouting pipes 
and tell-tale pipes will be left in the 6in. 
“‘ Baker space,” and the grouting will be 
carried out not less than two years after the 
thickening is built. This time is required to 
allow for settlement, for dissipation of the 
heat caused by the setting of the mortar in 
the thickening, and finally to allow the great 
mass of new work to settle down to the same 
diurnal and seasonal temperature variations 
as the existing work. For a full description 
of the method of constructing the “ Baker 
joint ” reference may be made to Sir Murdoch 
MacDonald’s paper to the Institution of 
Civil Engineers on ‘The Aswan First 
Heightening ” (paper No. 4054, ‘ Proceed- 
ings,” Vol. 194, 1912/13). 

The International Commission in 1929 
made a most thorough and meticulous investi- 
gation of the success of the Baker method 
of joining the original dam and its first 
heightening and reported that it ‘‘ reached 
the unanimous conclusion that the plans of 
Sir Benjamin Baker to create an absolute 
monolithic condition in the finished work has 
been proven successful after sixteen years 
of labour as such monolith.” There is no 
reason to doubt that what was done success- 
fully in the years 1910 to 1912 can be done 
again thirty-five years later. The stresses 
resulting from the third heightening will be 








the 
hav 


col 





wee oe’ ODO Oe se Sm 


- see Cr YD ee 


—~ ——— = = = F¢ 


June 15, 1945 


THE ENGINEER 


465 


~ 














— 








=——_—— ——— 
absolutely safe, being in fact less than the 
stresses in modern works of similar magni- 
tude. 

Navigation is to be maintained through 
the heightened dam. This could not be 
achieved by simply adding one more lock 
upstream of the present series of five locks, 
as a gate about 130ft. high would have been 
required, far too heavy to handle in practice, 
day by day. The present chain of locks is 
therefore to be left unaltered for use while 
water levels are not above R.L. 122, but 
above that level a new lock, built upstream 
on the left bank, will be used. It will com- 
municate with the existing locks through a 
separate high-level basin. The present locks 
will be shut off from the high reservoir levels 
by a special gate made in horizontal sections, 
that will be lifted into place once annually 
by special crane when the levels rise to 
R.L. 122 and removed when the water falls 
again to this level. 

In the present state of the world it is diffi- 
cult to estimate both the cost and the time 
of construction, while no figure can be given 
for the compensation that will be required 
for the land drowned out both in the Halfa- 
Aswan gorge in Egypt and on the river banks 








valid information on the rock formation in 
the divide. 

The use of the Wadi Rayan as a summer 
storage reservoir is cumbered with difficulties 
of a financial, constructional, and hydrologic 
nature that have not yet been resolved. Its 
use as a flood escape is, however, quite simple 
from the structural and hydrological angles, 
though the cost will be heavy, 

The only means of emptying the Wadi, 
when used as @ flood escape, is evaporation. 
There will be some loss by seepage, but its 
amount is not likely to be great and cannot, 
in any case, be estimated. It is therefore 
neglected in calculations. It is a sine qua non 
of any project that at the beginning of any 
flood there must always be room in the Wadi 
to take its calculated quota of excess flood 
water. The Wadi is big enough to take all 
the excess water of even the biggest assumed 
catastrophic flood, if the Wadi were empty 
when the flood occured and the access 
channel big enough; the Wadi might, how- 
ever, be far from empty. 

It has already been pointed out that 
dangerous floods may come in series, as in 
fact they did in 1869 to 1898, so that the 
excess water from one flood would not have 
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near Halfa in the Sudan. It is estimated 
that under pre-war conditions the dam could 
have been heightened in nine years at a cost 
of about £E9,000,000, not including the 
compensation. 


Tae Wapt Rayan RESERVOIR 


The use of the Wadi Rayan both as a 
storage reservoir and flood escape has been 
under discussion for half a century. It is a 
deep depression in the desert, whose bottom. 
is about 45 m. below sea level, which is also 
the water level of, the Lake Qurun, that fills 
the bottom of the neighbouring oasis of the 
Fayum, one of the most flourishing of the 
Egypt provinees. If the Wadi were con- 
nested to the Nile by a large access canal, 
then, as a reservoir, the level of the water 
might be about 17 m. above sea level when 
used for flood escape purposes, and several 
metres higher if used as storage for summer 
water. There would thus be a head of over 
60 m. (200ft.) between the Wadi and the 
Fayum, only 13 kiloms. (8 miles) distant. 
Infiltration into the Fayum of greater or less 
degree is almost certain to occur, but it is 
believed that it would be of an amount that 
could easily be controlled by the construction 
of drains, and by pumping from Lake Qurun. 
It is, however, essential to get further assur- 
ance on this point through exhaustive geo- 
logical surveys before any scheme for using 
the Wadi is begun. These surveys should 
cover the whole area between the Wadi and 
the Fayum with deep bores that would give 





evaporated fully before the next arrived. 
The Wadi would then fill up yearly and a 
state might be reached such that the Wadi 
would be so full at the beginning of a flood 
that it could not take the excess water, if the 
coming flood were dangerous. The amount of 
water that can be let into the Wadi during 
any flood depends primarily on the size of 
access channel and can only be determined 
by calculating how it would have worked 
throughout the known series of years 
1869-1937. By this means the size of channel 
was determined which would assure that at 
all times of the known series there would 
have been room to hold the excess water of a 
catastrophic flood. The minimum storage 
available at any time in the Wadi Rayan is 
thus found to be 4500 million metres cube. 
This would enable Egypt, when fully 
developed, to cope with the recurrence of the 
worst flood, 1878, but also with a flood that 
was 5 per cent. worse than the combination 
of 1878 with the next worse (not so high, 
but longer), 1874. An increase of 5 per cent. 
in the volume of such a flood causes a 30 per 
cent. increase in the excess flood water to be 
stored. 

It is considered that to take precautions 
against a flood only 5 per cent. higher than 
what is known to have occurred in the brief 
space of seventy-five years is by no means 
over-insurance. Statistical investigation 
shows the probability of a 5 per cent. increase 
to be very small, but against this there is not 
a little dubiety about the exact value of the 





1874 and 1878 Nile discharge. Moreover, a 
fresh disturbing factor is likely to operate, 
namely, the settlement and cultivation of 
Abyssinia, the flood catchment area of 
Egypt, hitherto a savage and untouched 
primeval basin. Even with the greatest care 
to avoid denudation, the cultivation of any 
area increases the run-off, so that Nile floods 
are bound to increase in size. 

The wisdom of making the fullest use of all 
Egypt’s resources for flood protection cannot 
be questioned and this end would be achieved 
by the combination of a larger reservoir at 
Aswan, with the construction of an access 
channel to the Wadi Rayan depression. 


OPERATING THE SCHEME 


The method of operating the combination 
of Aswan and Wadi Rayan is not without 
interest. In any year in which the flood 
reached the danger mark the Wadi would 
come into operation first, In many dangerous 
floods it could take the whole of the excess 
water, so that Aswan would not have to be 
used at all. Moreover, in the years when 
Aswan did have to be used, the Wadi would 
take the cream off the flood, from the silt 
point of view. By this means, therefore, the 
amount of silt deposited in the reservoir over 
@ period of years would be much reduced. 
From such trials as have been made with the 
present Aswan dam by its use in floods, from 
silt analyses and other considerations, it is 
considered that silting of the reservoir will 
be very slow and will eventually reach a 
limit, after some centuries, such that the 
functions of the reservoir would not be 
seriously affected. 

In addition to its value for flood pro- 
tection, an enlarged Aswan reservoir is 
essential for storage of the summer water 
still required to enable all the cultivable land 
of Egypt to be utilised to the full. 


GENERAL 


The quantity of water required for full 
development and its distribution throughout 
the year is known with considerable accuracy 
and was the subject of a decision of the 
Egyptian Council of Ministers as long ago as 
1925. The quantities then fixed have been 
criticised as being on the large side, but 
recent developments of rice cultivation will 
probably show that this is not the case, for 
rice requires two and a half times as much 
water as cotton. Egypt’s requirements in 
spring and summer are far above the natural 
flow of the river and can only be met by the 
use of stored water, and two questions there- 
fore required solutions: first, where to make 
the reservoirs for storing the water; and 
secondly, how to fill them. 

The water can be got from several sources, 
namely, by storing the latter part of the Nile 
flood when it is more or less silt free, and by 
carrying out training works on the Upper Nile 
as forecast by Sir W. Garstin forty years ago, 
to stop the enormous annual waste that occurs 
in the vast swamps of the B. el Gebel. It is 
now known that the losses in the swamps of 
the B. el Ghazel and on the Baro River will 
also have to be prevented, so that the water 
saved can be used in Egypt. 

Sites for storage reservoirs are not 
abundant in the Nile basin and in practice 
are confined to the three main sites, Aswan 
on the Nile, Gebel Aulia on the White Nile, 
and the mouth of Lake Albert. A dam on 
the Blue Nile at the outlet of Lake Tsana has 
been projected and has some advantages, and 
another at a place called Gebelein on the 
White Nile above Gebel Aulia has been 
suggested. Even with the two latter dams 
the Aswan reservoir would need a large 
increase to its present size of 5000 million 
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cubic metres to provide all the storage needed 
by Egypt. In any case, further works at 
Aswan must play an important part in any 
programme for full development. If the 
reservoir capacity at Aswan is increased to 
9000 million cubic metres for flood pro- 
tection, it would provide 10,000 million cubic 
metres of summer storage. 

Whatever else is done, it is essential to 
build the Lake Albert dam combined with 
the training of the Upper Nile through the 
B. el Gebel swamps, and when this is com- 
bined with a large 10-milliard reservoir at 
Aswan, Egypt’s storage requirements will be 
practically covered. It may be necessary 
eventually to carry out some heightening of 
the Gebel Aulia dam, for which provision 
was made in its design, but dams will be 


required neither at Lake Tsana nor Gebelein. 

The prospect of being able to complete 
the control of the Nile without having to go 
to a foreign country like Abyssinia has many 
political and financial advantages, which 
amply compensate for the possible loss of 
certain control advantages that might in 
theory be developed at Lake Tsana. 

A much larger reservoir at Aswan is there- 
fore essential both for flood protection and 
for full development of Egypt, and the 
cheapest way of making it is to heighten the 
Aswan dam for the third time by a method 
that has already been proved sound by actual 
demonstration at the site. If for any reason 
the present structure is not heightened, a new 
dam forming a 10,000 million reservoir will 
have to be made at Aswan. 











Petrol Pipe Lines Under the 


English 


Channel 


No. IV—{Continued from page 456, June 8th) 


AVING described in our three previous 

articles the initiation of the “ Pluto” 
operation, the design and construction of the 
H.A.1.S. and H.A.M.E.L. pipe lines, and the 
storage and handling of the pipe cables and 
lines, we can now proceed to the pumping 
machinery, its design and its lay-out. 


PumpInc PLANT 


There are two terminals on the English coast, 
one on the Isle of Wight (the pumps being 





housed at Shanklin and Sandown), and the 


four centrifugal pumps were installed on a site 
adjacent to the coast and were fed from land 
lines, laid from Walton-on-Thames and the Isle 
of Grain. One of these units was laid down to 
deal specially with aviation spirit, and was 
fed by a land line from Wye. 

Since the plant had to be installed without 
giving any indication to the enemy either as 
to the position of the sites or their purpose, all 
the main land /pipework was built up with 
“Victaulic ’’ pipes and fittings, so that no 
welding, which would have shown up at night, 


ee 
Ls 


deliver approximately 40 gallons of petroleum 
spirit per minute, or 190 tons per day, when 
running at a speed of 45 r.p.m. The pump was 
driven by means of a V rope from a 60 B.Hp 
Caterpillar Tractor Company oil engine, des igned 
to run at a speed of approximately 1000 r.p.m, 

In 1942 the firm of Frank Pearn and Co., Lid, 
of West Gorton, Manchester, was informed by 
the Petroleum Warfare Department and the 
Ministry of Supply that a number of high. 
pressure pipe line pumps for petroleum spirit 
were urgently required, and that they wer 
to be of similar design to those which the firm 
supplied in 1934 for the 1500 lb. pressure pipe 
line of the Kermanshah pipe line of the Anglo. 
Tranian Oil Company, Ltd. These pumps were 
three-throw ram pumps, of the horizontal type, 
with a bore of 3jin. and a stroke of 8in. In all, 
sixty 1500 lb. pumps were provided by Frank 
Pearn and Co., Ltd., with the assistance of 
Clarke, Chapman and Co., Ltd., of Gateshead, 
Owing to the difficulty in 1942 and 1943 of 
getting steel forgings, a radical departure was 
made from the design of the bedplates and 
pump crank cases which, for the Kermanshah 
pumps, had been heavy one-piece castings. The 
new bed plates were made in welded construc. 
tion of rolled steel section and mild steel plates, 
incorporating the crank case, and machined to 
take the bearing pedestals, crosshead guides, 
and the crank case top. The ends of the bed. 
plate were sloped up to form a sledge-like shape, 
with a circular tie bar between them, and the 
undersides of the bed-plate were provided with 
means for protecting the crank case sumps, 
when dragging the bed-plate into position over 
rough ground ; similar protection for the gears 
and the pulley drives was also provided. The 
crankshafts were of the three-throw type in 
forged steel, with forged steel connecting-rods 
with marine type ends, the crossheads being of 
the circular pattern, working in bored guides. 
All bearings were designed for heavy duty 
under continuous loading conditions, and were 








FIG. 19—RECIPROCATING OIL PUMP 


other at Dungeness. The Isle of Wight instal- 
lation consisted at Sandown of sixteen recipro- 
cating pumps and two centrifugal pumps, and 
at Shanklin of eight reciprocating pumps and 
one centrifugal pump. The pipe lines feeding 
these pumps were carried over from the 
mainland across the Solent by H.A.I.S. and 
H.A.M.E.L. pipe lines, which terminated in a 
camouflaged storage tank in a wood on the 
hills above Shanklin, and from thence mains 
were carried through to Sandown by way of 
the Chine and that portion of Shanklin under 
the cliffs. 

At Dungeness thirty reciprocating pumps and 





during which period the whole of the pipework 
was laid, was necessary. This system also 
facilitated easy repair and obviated the danger 
of fire if damage was caused to the system by 
enemy action and considerable spillages of 
spirit had taken place. 

All the pumps and the whole pipe system were 
designed for a maximum working pressure on 
the suction side of 600 Ib. per square inch, and 
with 1500 Ib. per square inch on the delivery 
side. Under normal working conditions the 
suction pressure was, however, about 50 Ib. 
per square inch. 

Each reciprocating pump was designed to 





FIG. 20—CONTROL CENTRE 


made of bronze. A gear-wheel pump furnished 
lubrication for the working parts and the double 
helical cast steel wheel and forged steel pinion. 

So as to avoid the then bottle-neck in forgings, 
it was decided to adopt special cast steel barrels, 
which were supplied by David Brown and 
Sons, Ltd., from the Penistone Works. Careful 
X-ray and physical tests were made, and the 
barrel units were tested to 6000 Ib. to 8000 lb. 
pressure by hydraulic means. When completed, 
each barrel was tested hydraulically to 6000 |b. 
and with paraffin to 3000 Ib., a test which was 
followed by an immersion in water, with 
an internal air pressure of 100 1b. per square 
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inch. In order to facilitate production, each 
barrel was made as @ separate unit, embodying 
suction and delivery..valve chests, with valves 
under separate covers, the three barrels being 
coupled together by cast steel pipes of the same 
material as the pump barrels, and incorporating 
by-pass and relief valve in one unit, with a solid- 
drawn steel pipe as the return to the suction. 
The valves and seats were of stainless steel. The 
Pearn patented system of gland sealing with 
high-pressure lubricating oil to the pump ram 
stuffing-boxes, maintained at a pressure higher 
than that in the pump barrels, was employed, 
the oil being delivered to the stuffing-box 
glands by @ three-throw pump chain driven 
from the first motion shaft. 

The centrifugal pumps were designed and built 
by Mather and Platt, Ltd., of Manchester. When 
the Petroleum Warfare Department inquired for 
these pumps, there was going through the works a 
series of multi-stage pumps for an Australian 
contract, and consent was obtained to use one 
of these existing pumps for experimental 
service. It was driven direct by a Mather and 
Platt 350 B.H.P. motor, at a full load speed of 
2945 r.p.m. The motor used was a pipe- 
ventilated machine of the squirrel-cage type, 
arranged for direct-on starting, with a starting 
current of four and a half times the full load. 
The supply was three-phase, 50 cycles at 3300 
volts. On the later pumps installed at the Isle 
of Wight and at Dungeness, as will be seen from 








main valves—are opened or closed, the units in 
operation, under maintenance, or ready for 
running, and the throughput figures hour by 
hour. 

The various units take their suction from a 
ring main and discharge into four high-pressure 
bus mains running parallel to the coast. From 
these bus mains, which have isolating and 
balancing valves, the lead-offs to the sea lines 
are taken, and at the start of each sea line there 
are twin high-pressure filters fitted in order to 
preclude possibility of any dirt or sediment 
becoming lodged in the pipe cable. There is 
also an anchor block to anchor firmly the shore 
end, 


Exectric Suppty Systems 


The electric supply for the centrifugal pumps 
was brought in in duplicate for safety, one supply 
being from Folkestone and the other from Hast- 
ings. The Folkestone supply was brought to 
the site by an overhead line and that from 
Hastings underground. The overhead line was 
camouflaged by dummy sections, making it 
appear that it terminated eventually at the 
Dungeness lighthouse. The main incoming 
voltage is 3-3 kW, transformed down in two 
transformer houses to 3300 volts, at which 
voltage the motors operate, and again to 
400/230 volts for small power heating and 
lighting. Both electric supplies through their 
respective switch houses are cabled to each 





FiG. 21—CENTRIFUGAL PUMP ON TEST 


the engraving we reproduce of a pump 
assembled on the test bed at Park Works, a 
speed increasing gear, which was supplied by 
Francis Shaw, of Manchester, was introduced 
between the pumps and motor, Each of these 
pumps had a designed output of about 214 
gallons of petrol per minute, or 1000 tons per 
day, at a delivery pressure of 1500 Ib. per square 
inch. The pumps ran at a speed of 3430 r.p.m., 
and were driven by 550 B.H.P. motors running 
at a speed of 1470 r.p.m., and driving through 
the 1470/3430 speed-intreasing gear. The 
motors were also of the pipe-ventilated type of 
squirrel-eage design, with direct-on starting, 
with a starting current of four times full load. 
The three-phase current was supplied at 
50 cycles and 3300 volts. 

All pumps, as will be seen from one of the 
accompanying engravings, were divided from 
their driving units by fire walls, wall boxes 
being provided to take the driving shafts. 

The site chosen at Dungeness is some 3} miles 
in length and about 1 mile in depth, and it is 
split up into groups for purposes of easier con- 
trol. Each group has its own control centre, 
and emergency control ‘centre, to which it is 
connected up by telephone. Each of the 
five group control centres is, in turn, con- 
nected again by telephone to a main control 
centre, an illustration of which we reproduce here- 
with. In this main control centre are fitted pres- 
sure gauges from both high and low-pressure 
mains, temperature recorders, and a control 
panel showing which valves—there are over 500 





pump unit, direct-on starting switches being 
employed, and so arranged that either one or 
the other of the supplies is selected, but never 
both. All the high-tension and low-tension 
switchgear is of Reyrolle’s manufacture. The 
whole of the cable work, overhead lines, low- 
tension lines, and electrical fittings were carried 
out by the Folkestone Electricity Supply Com- 
pany, Ltd. 

Considerable difficulty was experienced in 
finding suitable accommodation for the pumping 
units, and for camouflage reasons existing build- 
ings had to be used wherever possible. In 
consequence, pumps had to be housed in 
normal seaside bungalows, wooden boat houses, 
seaside cafes, and old forts, none of which from 
their outside appearance had been altered in 
any way. But inside the division walls were 
gutted and a bullet and blastproof concrete 
wall was built inside the house to form.an 
engine room or pump room. 

There were no buildings sufficient in size to 
accommodate the centrifugal pumps and the 
switch house. These therefore were built into 
a gravel quarry and were camouflaged by means 
of netting and shingle thrown over them, the 
buildings being concrete, with bulletproof 
roofing. 

The technical side of the Pluto operation was 
under the direction of Mr. A. C. Hartley, the 
chief engineer of the Anglo-Iranian Oil Com- 
pany, Ltd., who joined the Petroleum Warfare 
Department and became its Technical Director 
in October, 1942, and. Mr. H. A. Hammick, 





chief engineer of the Iraq Petroleum Company, 
Lid., who was transferred from the Petroleum 
Department to the Petroleum Warfare Depart- 
ment in April, 1943. Mr. D. B. Bremner, of the 
Iraq Petroleum Company, Ltd., was responsible 
for the Tilbury factory, and Mr. H. W. Tombs, 
of the Anglo-Iranian Oil Company, Ltd., for 
the development and manufacture of the 
H.A.LS. pipe cable. Mr. R. U. Beazley, of the 
Iraq Petroleum Company, Ltd., was responsible 
for the terminal pumping stations at the Isle 
of Wight and Dungeness, and Mr. A. E. Price, 
of the Iraq Petroleum Company, Ltd., for the 
special gear at the Tilbury factory, the crossing 
from the mainland to the Isle of Wight, and 
the special couplings and shore connections on 
both sides of the Channel. 

The military and Civil Service staff of the 
Petroleum Warfare Department, under the 
Director-General, Major-General Sir Donald 
Banks, rendered vital service throughout, in 
order to enable the target of more than a million 
gallons a day to be reached. 








Export Control and Machinery 
Licensing 


FurTHER relaxations in export licensing 
control have been effected by the Export of 
Goods (Control) (No. 4) Order, 1945, which 
came into force on June llth. All previous 
Export Control Orders are cancelled by this 
new Order, which sets out the export licensing 
position as at June llth. There is a substantial 
reduction in the list of goods requiring export 
licences, and “ all the remaining countries have 
been removed from the list of territories to 
which the export of all goods is controlled by 
export licensing.” In future, therefore, only 
goods appearing in the First Schedule to the 
Order will require export licences. It is not 
possible to summarise briefly the relaxations in 
export licensing control made by this Order, 
but among the more important goods affected 
are many types of machinery, certain metal 
goods, pottery, asbestos manufactures, abrasive 
manufactures, and certain chemicals. Exporters 
should bear in mind that in some cases parts of 
items only have been deleted from the list of 
controlled goods, and they are advised to con- 
sult the Order itself to ascertain the exact 
position regarding goods with which they are 
concerned. Exporters are also asked to note the 
regulations governing the manufacture, acquisi- 
tion, and disposal of goods for export. There 
are special arrangements affecting the export 
of some classes of goods to certain destinations 
only. Amongst these goods are colliery arches 
and pit props, wire netting, wire fencing, wire 
mesh, wire cloth, and wire gauze, which may be 
exported to British Colonial destinations listed 
in Part II of the Second Schedule, without 
licence. Copies of the Order (S.R. & O., 1945, 
No. 576) may be obtained from H.M. Stationery 
Office, price 6d. Another Board of Trade Order, 
which came into force on June llth, is the 
Machinery, Plant, and Appliances (Consolida- 
tion) Order, 1945, published by H.M. Stationery 
Office, price 2d. Hitherto, many classes of 
machinery and plant have been licensable under 
the Machinery, Plant, and Appliances Orders 
when supplied to the home market, and under 
the Export Control Orders when supplied for 
export. The main effect of this Order, together 
with certain changes made by the above- 
mentioned Export Control Order, is to bring the 
bulk of the controlled classes of machinery and 
plant, whether for home or export, under a 
single licensing procedure. While most of the 
controlled classes will thus be subject to 
machinery licensing only, whether the goods are 
for home or export, a few classes will remain 
subject to export licence. It is intended, as 
rapidly as circumstances permit, to reduce con- 
siderably the number of individual applications 
necessary for machinery licences by arranging 
in all suitable cases for the issue of bulk licences 
to manufacturers to cover their supplies for 
export, in the same way as is being increasingly 
adopted for home supplies. 
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Slab Milling Machine 





pee has recently been completed by Cooke 
and Ferguson, Ltd., Openshaw, Manchester, 
the duplex head slab milling machine, specially 
designed for face milling magnesium alloy slabs, 
illustrated in Fig. 1. The specification of the 
machine is given in a table on the next page. 
The three spindle speeds are obtained by 
changing the driving pulleys on the spindle 


well as the feed drive gear-box are made of 
fabricated welded steel construction. This 
type of construction, the firm states, is of 
particular advantage in the case of this special- 
purpose machine for the reasons that as there 
is not much probability of any quantity of 
these machines being required, one machine 





being able to deal with the normal output, the 





Ohne 


Sit z aV OTIS’ sr9act 





meted reget to «dee 





Sitliepe-ai ehoog iia ‘To stoqotadd mae 











FIG. 1—SLAB MILLING MACHINE 


motors. The table feeds are changed by means 
of slip gears. The material to be machined 
(magnesium alloy) has a low factor of resistance 
to the cutting action so that in the case of the 
maximum cut (5/;,in. depth at 50in. per minute 
table feed), the cutting force is estimated to be 
only 75lb. The high speeds, however, require 
about 25 H.P. for each spindle drive. Fig. 3 


cost of patterns would have to be carried by the 
one machine only, Manufacture without use 
of patterns is therefore more economical. § 

in manufacturing can achieved by the fact 
that no waiting for patterns and castings is 
necessary. As this machine is of a completely 


that fabrication should only be used when it jg 
really advantageous. For instance, it has bee, 
found more economical to use steel castings for 
the spindle carrying part of the headstock, 

In general, it will be seen that the whole cop. 
struction is kept as simple as possible. The 
driving motors are each mounted on separate 
base plates, together with their electro-magnetic 
brakes. The motor base plates are fastened to 
two channels, which at the same time form part 
of the base frame of the machine bed. The top 
of the machine body is made of @ flat plate anq 
machined to fine limits. It provides the slide. 
ways for the table as well as the fastening plane 








FiG. 2~MACHINE IN OPERATION 


for the two headstocks. The headstocks are 
of simple design, bent plates forming the side 
walls, and the fastening es are built up 
from standard rolled flats. The aforementioned 
steel casting is welded into the headstock and 
carries the spindle sleeve which can be moved 
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new design, any modification required as a 
result of experiments on the job may be carried 


axially for depth of cut adjustment. The 
spindle sleeves are phosphor bronze castings 
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shows views and typical sections of the machine. 
It will be seen that the two cutting heads are 
arranged on either side of the cast iron table. 
The depth of cut can be adjusted by means of a 
hand wheel on either side. The hand wheels 
control the axial movement of the cutter 
spindles. 

The machine body and the headstocks, as 








FIG. 3—SECTIONS OF SLAB MILLING MACHINE 


out on the fabrication. The maximum wall 
thickness in the machine structures (body and 
headstocks), with the exception of machining 
pads and slideway plates, is fin. On a casting 
of similar size, wall thicknesses of at least Zin. 
would be required and a considerable saving in 
weight is therefore obtained. During the design 
the fundamental rule has been kept in mind 





which carry two taper roller bearings each, the 
arrangement of which is similar to that generally 
used in milling spindle design. At the back end 
of each headstock the spindle driving sleeve 
with its V rope pulley is carried in two ball 
bearings, which are supported by the cross walls 
of the headstock. The spindle which can slide 
in this driving sleeve during axial adjustment 
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operations is at the same time relieved from any 
pending stress created by the tension of the 
driving belts. Accuraiv alignment without dis- 
tortion is obtained in all welded structures of 
the machine by careful heat treatment after 
welding and before machining operations are 
commenced. Because of the high inflammability 
of magnesium alloy swarf, the machine body is 
completely closed against entry of foreign 
matter from outside. Fine brass wire mesh is 
fitted behind all the ventilation louvres for 


this purpose. 
Apart from general fabricating work, which 


Particulare of Milling Machine 
Maximum surface to be machined... 24in, by 24in. 
Milling spindle— 
No. of spindles ... oe ae 


Maximum cutter diameter... ... 24in. 
No. of speeds available for each 
spindle SR Ne ce ser oeNatlime nme: 5 
Spindle speeds... ... ... . 850, 1230, 1700 


revs. per min. 
Cutting speeds obtainable with 5340ft., 7730ft., 
maximum cutter diameter 10,680ft. per 
min. 
Maximum distance between 
spindle noses... ... ... .- Opin. 
Axial adjustability foreach spindle 4}im. 
Driving motor for each spindle ... 25 H.P. 
970 rev. per min, 


Work table— 
RMN a x. she), 03. Ave tsk 
Table traverse (longitudinal only) 
No. of table feeds (longitudinal 


12in. by 52in. 
4lin. 


only)... . Three 
Table feeds ... 2lin., 32in., 50in. 
r min. 
Feed driving motor 2H.P. 


1425 rev. per min. 


is the firm’s speciality, Cooke and Ferguson, 
Ltd., have also carried out the manufacture 
of the machine to their design. Two points of 
interest may be quoted in this connection. 

The changing of the spindle speeds by means 
of interchangeable pulleys on the driving motor 
shaft requires the loosening and tensioning of 
the belts. The usual arrangement of mounting 
the motor on a cradle presents some difficulties, 
not only because of the reduced space available, 
but also because of the weight of the motors 
which have to be handled. In this case linked 





FiG. 4—DRIVING MOTOR 


ropes have been used, the length of which can 
be adjusted by removing or adding links of the 
belt. The loosening and tensioning of the belts 
during the changeover is effected by a cone sleeve 
as an intermediate link between the driving 
shaft and the driving pulley. This cone is 
taken out for loosening the parts and pressed 
in by means of a screw for tightening them. 
The arrangement can be seen in Fig. 3. A 
slackening movement of about 2in. of the pulley 
can be obtained when the cone is removed. 
Fig. 4is a view of the motor pulley and the cone 
pressed in position ready for the machine to run. 

The operations of the machine are electrically 
controlled. The following cycle of operations 
is provided :— 

Either or both spindles are started by means 





of push buttons on one of the two control panels 
situated on each side of the table on the front 
of the machine. The table feed motor is started 
for the cutting feed motion, by means of the 
“forward”? push button on one of the two 
control panels. The feed motion carries the 
table and the component over the travel 
required for one cut. At the end of the feed 
motion an adjustable trip dog operates a limit 
switch which stops the spindle motors and 
operates a time delay device which holds the 
table in a stationary position until the electro- 
magnetic driving motor brakes have stopped 
both cutters. The table feed motor is then 
reversed, thus returning the table to its original 
starting position. A second adjustable trip 
dog on the table operates a second limit switch, 
which stops the table feed motor and therefore 
the table in its starting position, ready for the 
machined slabs to be taken off and new ones 
to be put on to the fixture. 

The following interlocks and additional 
operating features are included in the electrical 
control equipment :— 

The table feed motion cannot be started 
unless the cutter spindle or spindles are running. 
The feed is immediately stopped if the spindle 
motor drops out. In order to give the operator 
the possibility of either working with one or 
both spindles, a selector switch on the main 





L.N.E.R. Tank Engine 





. 


THE first engine of the recently announced 
L.N.E.R. five-year plan for the construction of 
1000 new locomotives is No. ‘ 9000,” illus- 
trated herewith. She was designed to meet the 
needs of the operating department for a tank 
engine possessing a water capacity considerably 
larger than that of the existing 2-6-2 engines, 
at the same time keeping within the limits of 
axle loading imposed by the civil engineering 
department. 

The cylinders are 20in. by 26in., similar to 
those used on the class “Bl” 4-6-0 mixed- 
traffic locomotives of the L.N.E.R., and the 
coupled wheels are 5ft. 2in. diameter. With a 
boiler pressure of 225 lb. per square inch, this 
combination gives a tractive effort of 32,000 lb., 
the highest, it is claimed, in the country for an 
engine of this type. 

The coupled wheels are smaller in diameter 
than is usual for a passenger engine, but are 
ample for the maximum speed likely to be 
required, and ensure rapid starting and 
acceleration—an essential requirement for sub- 
urban working. They also render the engine 
adaptable for heavy mineral work. 

The boiler is similar in general design to that 
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New L.N.E.R. 


control panel allows the beforementioned inter- 
lock either to work only for spindle No. 1 or 
spindle No. 2, or for both spindles. This master 
selector switch has to be set before any cycle 
of operation is started. For setting purposes 
the master selector switch can be set into a 
position marked “Setting,” in which case 
the table can be moved without the spindles 
revolving. 

The above interlocks only apply for the feed 
motion of the table towards the cutter, the 
return motion can be carried out without the 
cutters running. Moreover, whenever the 
return traverse is started, even by hand and 
not by the automatic reversing action of the 
limit switch, the spindles are immediately 
stopped. 

It is possible to interfere into any operation 
by means of the control push buttons on one 
of the two control panels, as long as this inter- 
ference is within the operations allowed for by 
the aforementioned interlocks. That means 
that at any point of the table travel the table 
can be stopped and restarted if required. 
Stopping the table feed by push button does 
not stop the cutters, but the table can only be 
restarted if the cutters are still revolving. 
Immediately, however, the reversing motion of 
the table is started the cutters will be stopped. 

The selector switch not only controls the 
interlocks between spindle and table traverse, 
but also prevents one spindle being started if 
ee selector switch is set to run the other one 
only. 

Whilst the question of swarf removal will be 
solved by the workshop in which the machine 
is going to run, preliminary tests without any 
swarf removal have been carried out, and Fig. 2 
shows the machine cutting with two 24in. 
diameter cutters at 850 r.p.m. (5340ft. per 
minute cutting speed and at 50in. per minute 
table feed). 











TANK ENGINE 


used on the L.N.E.R. class ‘‘ V3” 2-6~2T: loco- 
motives, but has a larger fire-box, economy in 
manufacture being assisted by the use of 
existing flanged plates. The tanks and bunker 
hold 2650 gallons of water and 4} tons of coal. 
They: are of welded construction and the 
bunker is designed so as to ensure a good look- 
out for the engine crew when travelling bunker 
first. The comfort and convenience of the 
engine crew have been further considered by the 
provision of electric light in the cab, together 
with électric head and tail lights, the equipment 
being on the Metro-Vickers system, similar to 
that fitted earlier in the year to four class 
**A2/1” express “‘ Pacific’ locomotives. The 
principal gauges in the cab, including a B.T.H. 
speed indicator, are mounted in one panel 
above the boiler and are illuminated by shielded 
lamps inside the panel. 

To meet the requirements of the eastern 
section of the L.N.E.R. the new engine is fitted 
with full Westinghouse brake, together with a 
vacuum ejector and weighs just under 894 tons 
in working order. She was designed by Mr. 
Edward Thompson, chief mechanical engineer 
of the L.N.E.R., and built at the company’s 
Doncaster works, and is the first of an order for 
110 and the first 2-6-4 to be built by the 
company. She is painted in the apple green of 
the L.N.E.R. instead of wartime black. 








“ Sprciats ”’ ror DisBaNDED A.A.—The L.M.S. 
and L.N.E.R. have just completed the movement 
of the disbanded A.A. personnel and baggage from 
the south-eastern area of England. The movement 
required fifty-three special trains to be run to 
various points in England and Wales. The two 
railways are now busy transporting 400 heavy A.A. 
static guns of the 3-7 type from thé south-east to 
the north-west for storage purposes; 268 of the 
guns need special trains of thirty guns each. Each 
gun is 20ft. long, and weighs 12 tons. 
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STRIKES 


In the May issue of The Ministry of Labour 
Gazette the tale of strikes and lock-outs in 1944 
is put on record. It is satisfactory to learn 
that most of the stoppages of work during 
that vear were of short duration and involved 
relatively few workpeople. The really black 
spot was, as is well known, coal mining. In 
that industry no fewer than 1253 stoppages 
began, no fewer than 568,000 workpeople 
were involved in all stoppages in progress 
throughout the twelve months, and no 
fewer than 2,480,000 working days were lost. 
That is a terrible record and the end of its 
repercussions cannot yet be seen. Engineer- 
ing came second on the black list of 1944, but 
was only one-fourth as bad as coal. In all 


~\us in a hundred ways during the past few 


It is interesting to note that, taking all 
industries, only a little over 52 per cent. of 
the stoppages turned on wage questions, that 
“hours of labour ” accounted for less than 3 per 
cent., and that rules, discipline, and working 


to which trade unions are attached it is the 
right to strike, but a change of thought in 


connection with sympathetic strikes. . Since 
then the idea of national service and a clearer 
understanding of wages has carried us a 
stage further. In the Regina v. Bunn case, 
mentioned above, the strikers were workers 
in a gas company which, nowadays, would be 
classed amongst public utilities and_ it 
would certainly be admitted, or ought 
to be admitted, that the workers had, 
pace Lord Esher, an obligation with 
regard to the public. Furthermore, Lord 
Esher was manifestly mistaken when he 
said “‘the public paid them nothing for 
their labour.”” Who did pay them if not the 
public—the purchasers of gas? In all 
industries, public or not, it is quite clear that 
the wages must be drawn from the selling 
price of the goods produced or the services 
rendered. It is the purchaser who pays them. 
We have all of us had that brought home to 


years, but in none more personally than in 
the increased costs of coal getting, which were 
immediately reflected in a rise in the cost of 
domestic coal and of commodities derived 
from it. The fact is incontestible that wages 
are always paid by those who buy the pro- 
ducts of labour. It matters not whether 15 
per cent. of the production cost is expended 
on labour, as in the motor-car industry, or 
30 per cent. as in heavy engineering industries, 
it is the purchaser who has to provide the 
money. Hence we submit that no longer can 
trade unions escape responsibility to the 
public by claiming that their concern is only 
with their employers. They are in fact, 
whatever they may’ be in name, public 
servants. Their action may be beneficial to 
the community as when, at the beginning of 
the war, they agreed to sacrifice some of their 
privileges, or disadvantageous, as when they 
strike against the advice of their leaders, or 
obstruct the improvement of shop methods, 
or keep wages high by restrictive practices. 





direct all industry for the public benefit. 
Employers and workers alike are regarded as 
servants of the public. Moreover there jg 
ample and adequate machinery for the settle. 
ment of outstanding questions by discussion 


arrangements were the cause of over 30 per| between the parties. In these circumstances 
A table shows}the strike becomes an anachronism, some. 
that more than one-half of all stoppages|thing belonging to an age when the striker 


was believed to strike against his employer 
and no one else. Furthermore, the strike 
is a manifestation to a greater or less 
extent of power-politics, of which the world 
has had more than enough. It is an 
attempt to coerce an employer or a group 
of employers to do something for the advan- 
tage of a certain section of the public in 
disregard of the fact that it may actinjuriously 
on the rest of the public. It is particu. 
larly obnoxious when it is used to put pressure 
upon the Government and when employed 
for that purpose is declared illegal by the Act 
of 1927. Although it takes a long time to 
change the opinion of the working classes, 
whose memory for ancient unhappy history 
is allowed too often to tincture the present, 
we may hope that in the course of time the 
right to strike will no longer be the treasured 
privilege of trade unions, but will be as rarely 
invoked as the right to lock out is by 
employers. 


Sea Routes and Airways 


Ir is impossible not to be impressed by the 
steady supply by air of the many require- 
ments of our great Armies fighting in Burma, 
and by the rapid evacuation by this means of 
their wounded to base hospitals. In the days 
before the war there was little to suggest the 
future air conveyance of thousands of military 
stores or of troops amounting to whole 
divisions ; yet we have seen not only that, 
but, in addition, the rapid revictualling of 
Dutch towns and the speedy repatriation to 
this country of some tens of thousands of 
British prisoners of war. Such achieve- 
ments are impressive even if they can 
scarcely be cited as examples of economic 
transport in the commercial sense of the 
term, since the cost of carrying them out was 
charged to the war. Nevertheless, trans- 
portation of this kind, thovgh on a more 
modest scale, will surely be attempted in the 
near future, and it is for consideration 
whether the prospect of success, technical 
and financial, is likely to be good. As the 
most direct application of such methods we 
may take the case of the relative merits of 
sea routes and airways for a great passenger 
traffic system across the North Atlantic ; 
for if air routes are to be effectvally com- 
petitive anywhere on the earth it will surely 
be on that ocean route, with its dense popula- 
tions of travel-minded folk at each end. 
Success there will not necessarily mean equal 
success everywhere, but it would have a 
heartening effect and would greatly encourage 
adventure elsewhere. 

It may seem difficult to make a fair fore- 
cast of the merits of travel by such very 
different services as those of sea and air ; 
aircraft are, in comparison with ships, so 
frail and so tiny. A great ocean liner may 
carry 2000 passengers, whilst even a 100-ton 
flying-boat will take but fifty to a hundred— 
and fifty is the fairer figure, if one is to make 
reasonable provision for sleeping accommoda- 
tion. On the other hand, the speed of the 








other industries the year was fairly good. 





The trend of modern economic policy is to 
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that of the ship. In making comparison of 
such different factors it is useful to remember 
that the annual revenue derived from trans- 
portation depends on the product of two 
factors: the passenger fare and the numbers 
conveyed per unit time; so that an 
effective criterion is the passenger-miles-per- 
hour figure for the two cases. The surface 
ship with its 2000 passengers earried at, say, 
25 m.p.h., or 50,000 passenger-miles per hour, 
has then to be compared with the large flying- 
boat with fifty passengers at 250 m.p.h., or 
12,500 passenger-miles per hour. These 
figures show that four such flying-boats 
would give the same revenue, on the basis of 
equal fares per passenger-mile, as the super- 
liner. It is important also to assess the 
capital costs ; if the liner costs £10 million 
and each of four 100-ton flying-boats 
£350,000 apiece, the ratio of the total capital 
costs is seven to one in favour of the aircraft ; 
but since the ratio of working life may be 
fairly put at about five to one in favour of the 
ship, the conclusion to be reached is that the 
capital cost of providing for an equal number 
of passenger-miles per hour is not very 
different. There are, of course, other items 
in the cost sheet, and these it is more difficult 
to assess in general terms, though here also 
the scale seems to be much the same, for 
more than one air organisation has quoted 
trans-Atlantic passage rates which are 
much the same as those customary by 
ship. 

The surprising fact which emerges from 
such calculations is that so small a number as 





four aircraft could move so many passengers 
in a given time. To cross the Atlantic at 
250 m.p.h. would take little over twelve 
hours, and if one such trip were made by each 
boat every two days (a flying intensity which, 
though high, is only about half that attained 
in the United States during the war), the 
number of passengers—on a 60 per cent. 
loading basis—carried by the four boats 
would average 22,000 a year, equal to about 
one-fourth of the number of first-class 
passengers who crossed the North Atlantic 
by sea in the years before the war. Whether 
so many would want to go by air is the 
uncertain factor, and in any case it might be 
that those who did wish to do so would prefer 
a more frequent service by smaller aircraft. 
When one comes to the carriage of freight the 
comparison takes a very different aspect. 
Revenue then depends on the figure for ton- 
miles per hour, and in comparing sea and air 
transport one has to bear in mind that even 
if the 100-ton aircraft could carry as much as 
20 tons of freight, a ten—or even fifteen— 
times greater speed would not raise the 
equivalent freightage, and therefore revenue, 
figure to more than 200 to 300 tons, which for 
even the most ordinary tramp steamer would 
be little indeed. Hence one can only expect 
freight to be economically carried by air in 
those special cases in which the advantage of 
rapid transit is so great as to be proportional 
not so much to the speed as to something 
approaching the speed squared. In those 
cases the comparison might well be on 
level terms. , 








Dispersal of Fog on Airfields 


No. 11—(Continued from page 453, June 8th) 


re our first article we outlined the previous 
history of fog dispersal, the work done by 
the Royal Aircraft Establishment, and 
described the initiation of the present investi- 
gation, stating the problem involved and 
giving the suggestions towards its solution 
by the Royal Air Force. We now pass to a 
short review of the next experimental stage. 


ENGINEERING AND SCIENTIFIC EXPERIMENTS 


The chairman of the Anglo-Iranian Oil 
Company, Ltd., made the services of its chief 
engineer, Mr. A. C. Hartley, available to be 
Technical Director of the Petroleum Warfare 
Department at the end of September, 1942, 
and also loaned the services of Dr. Rankine, 
¥.R.S., and of other members of its technical 
staff, as required. Shortly after, Mr. Hartley 
obtained the service of Mr. E. G. Walker, of 
Messrs. Maxted and Knott, consulting engi- 
neers, of Westminster, who played a leading 
part in the technical work. 

The Petroleum Warfare Department had 
already accumulated considerable experience 
with flame installations on the coast and 
elsewhere, in connection with anti-invasion 
preparations. It was able to turn this to 
early account by setting up within a few days 
an oil-burning installation at its Experi- 
mental Station at Moody’s Down, in Hamp- 
shire, based on the R.A.E. experiments. In 
addition, a small oil-burning installation was 
designed, which was able to be moved quickly 
to any place at which fog might be reported. 
One of the main problems was to obtain fog 
conditions in which to experiment. The 
London, Midland and Scottish Railway Com- 
pany had had an experimental installation in 





one of its marshalling yards for two years 
without a fog occurring. Other arrange- 
ments were made by the Department at 
Moody’s Down and at Langhurst, in Sussex. 
Fog-dispersal equipment of one kind or 
another was installed in the Thames Valley at 
Staines, at the Royal Air Force station at 
Graveley in Huntingdonshire, and at Southall 
in Middlesex, as well as in Kent and at the 
L.MS., Derby. 

At Staines the Chairman of the Metro- 
politan Water Board very readily placed at 





the disposal of the Government a large area 
of the unfinished reservoir, which proved of 
the greatest value for subsequent work. At 
Southall and at its research station at Fulham 
Mr. Birks, the chief engineer of the Gas Light 
and Coke Company, Ltd., with Dr. Hollings, 
the chief chemist, carried out a great deal of 
work and assisted in coke-fired installations 
at other experimental sites. In Kent Mr. 
E. R. Mount, a leading agriculturist, insti- 
tuted experiments in the use of agricultural 
heaters, such as are used for the prevention 
of frosts in orchards; Imperial Chemical 
Industries, Ltd., made experiments with a 
heater blower, and also made wind tunnel 
experiments on air flow. In order to produce 
fog artificially, for small-scale experiments 
as might be required, the simple expedient 
of utilising a disused skating rink was hit 
upon. When the floor was cooled and the 
atmosphere heated and humidified, a dense 
fog was readily created in the indoor rink, as 
experiments conducted by Dr. Rankine at 
the Empress Hall at Earl’s Court clearly 
showed. A special wind tunnel to allow 
small-scale observations of fog dispersal 
problems was completed at Earl’s Court, 
and greatly facilitated later experiments. 
The possibility of fog penetration by light 
was worked on by Sir Thomas Merton, of the 
Ministry of Production, Mr. S. Barratt, and 
the General Electric Company, Ltd. 

On the scientific side the full-scale and 
model installations received most valuable 
help from Professor Sir Geoffrey Taylor, 
F.R.S., of Cambridge, and Sir Harold Hartley, 
F.BS. 

Among other inquiries and experiments may 
be mentioned the work by the Meteorological 
Office on fog formation, and experiments 
on currents of heated air to form anti-drift 
curtains or screens made by the research 
department of the General Electric Company, 
Ltd. The research staff of Imperial Chemical 
Industries, as already mentioned, worked on 
the propulsion of heated jets of air across the 
runway from a number of mobile heat-blower 
units, one of which we illustrate herewith 
in Fig. 2. 

Professor Lander, of the Imperial College 
of Science and Technology, with Drs. Rosin 
and Fehling, and Professor Garner, of Bir- 
mingham University, with Mr. Hardiman, 
assisted in the work of research, particularly 
by their valuable experiments on different 
types of pressure burners. 


Fog DISPERSAL 


The first opportunity for observations in 
fog conditions took place on November 4th, 














FiG. 2—MOBILE HEATER - BLOWER 
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1942. A thick but fairly shallow radiation 
fog then occurred in the early morning over 
a wide area of country. Observations were 
first taken at Moody’s Down, where a double 
length of petrol lines, equipped with Four 
Oaks burners, 160 yards long and 100 yards 
apart, produced definite clearance between 
the lines, although the effects were somewhat 


An opportunity of working in completely 
stagnant conditions presented itself on 
February 19th, 1943. When the lines were 
lit a general convergence of air towards the 
middle of the lay-out was soon established. 
Visibility between the lines increased from 
80 to 300 yards, but fog could be seen intrud- 
ing at the open ends. Additional cross lines 








FiG. 3—-PETROL BURNER INSTALLATION ON A BOMBER AIRFIELD 


marred by smoke. At Staines later in the 
day an attempt to secure clearance with a 
single petrol line equipped with Four Oaks 
burners proved disappointing, owing to heavy 
smoking. But the lighting of 400 yards of 
coke braziers yielded remarkable first results, 
a large area of clearance downwind being 
obtained at ground level. The clearance at 
heights above the ground was less. 

As a result of this early success, the Air 
Ministry agreed to an experimental coke- 
burning installation at a bomber station. 
This was put in at a Cambridgeshire site, 
and is awaiting the opportunity for opera- 
tional trial. 

In the meantime, the early difficulties 
encountered with petrol were being over- 
come, and marked strides were made with 
petrol-burning equipment. At Moody’s 
Down the equipment was extended to 900 
yards length, the two lines being 150 yards 
apart. On December 23rd, 1942, petrol- 
alcohol mixture was burnt in a fog of 200 
yards visibility with the wind at 70 deg. 
to the axis of the lay-out. Within 4 min. the 
visibility had improved to 1000 yards. Soon 
afterwards the burn terminated, as natural 
clearance began to take place. 

In December, 1942, three 500-yard lengths 
of the “ Haigas ’ burner were installed at 
Staines reservoir. On January 10th, 1943, 
with a gradient-controlled wind of 6 to 7 
m.p.h. across the lines, the visibility between 
the lines improved from 200 yards to over 
700 yards. Conditions were less favourable 
for fog clearance on the night of January 
23rd-24th, 1943. A wind of 3 to 4 m.p.h. 
was blowing parallel to the burner lines, 
Visibility at 100ft. above the ground increased 


from 70 yards to the entire length of the| clearance. 


installation, but at ground level there was 
no appreciable effect. 





of burners, which had been fitted across the 
ends, were lit. Fog intrusion was checked 
immediately and visibility improved up to 
550 yards or more. 

Photographs of a burn of the petrol- 





landing in a “Lancaster” between tho 
lighted lines. ~At his first attempt to land he 
encountered some glare. But once ho wag 
accustomed to the apparatus he describe 
the effect of the burners as giving daylight 
conditions down the runway in which he 
was able to make a perfect landing. Hy 
recommended an extension of the system 
which is now in hand. The first burn of 
this installation in fog conditions took place 
on March 7th, 1943. The wind was easterly, 
i.e., along the runway, and at that time only 
the western halves of the two burner lings 
were ready. Though the fog above the 
runway cleared sufficiently to enable 
observers to see the sky, there was no effect 
in a horizontal direction at ground level, as 
fog flowed in from the easterly end. 

On March 18th, 1943, fog was accompanied 
by a gradient-controlled wind of unusual 
strength—about 12 m.p.h.—and with only 
a small component perpendicular to the 
runway. The heat output also was rather 
lower than usual. Despite these adverse 
factors, visibility on the runway increased 
from 100 to 400 yards. Downwind of the 
installation the visibility improved to between 
1000 and 2000 yards. A photograph of 
this installation from the air, when lighted 
up on a clear day, is reproduced in Fig. 3. 

The greater heat generated by petrol lines 
has, in general, yielded more effective results 
than those obtained from coke systems, 
though successful clearance was effected by 
coke burning at Staines and at Derby. At 
Staines on January 23rd, 1943, the 500 yards 
of coke-burning braziers were lit in a cross 
wind, and a marked fog clearance at ground 
level ensued. At Derby on February 20th, 
1943, a complete rectangle (425 yards by 
150 yards) was burnt during a fog when the 
visibility was less than 150 yards. An 
improvement to 400 yards visibility was 
noted within the area and some additional 
clearance downwind. A denser fog occurred 
on March 15th, 1943. Visibility within the 


burning equipment at Staines by day on|area improved only at heights up to 30ft. 





March 17th, 1943, and by night on March 


Above this height incompletely cleared air 








FiG. 4—COKE-FIRED APPARATUS 


16th-17th, 1943, showed progressive fog, drifted into the area. 
lay-out visibility improved from 60 to 


Downwind of the 


Parallel with these developments work was | 300 yards. 


Thus an “arch” of} begun on a petrol installation at a bomber 


The difficulties of filling and re-filling the 


clearance was formed with the fog driving in| airfield, and on February 18th, 1943, under| coke braziers, the time required to light up 


from the windward end to a height of about|somewhat misty conditions and at night, 
Air Commodore Bennett made a successful 





50ft. 


and to reach the full scale of burning, the 
elaborate arrangements necessary to quench 
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the fire, and the problem of designing a| ditions which it had then been realised were 
suitable type of brazier to stand up to the|liable to be met with in fog, they were 


heat have modified the emphasis initially | unsatisfactory. 


Screens were therefore 


placed on this method, as compared with| arranged, and these gave some improvement. 
oil burning. A photograph of a coke-burning | Provision had to be made for the expansion 
installation on a bomber airfield showing|and contraction of the pipes under the 
movable braziers for filling gaps due tojintense heat, and the difficulty was satis- 
cross-runways, &¢c., is reproduced in Fig. 4. | factorily got over by a method used when the 


BURNER DESIGN AND CONSTRUCTION 


The original lay-outs at Staines and 
Graveley provided for the burning of liquid 
fuel with Four Oaks spray nozzles mounted 
on fin. pipes, 2ft. above the ground. This 
gave an estimated consumption of 10 gallons 
a yard an hour each line approximately. 
Two lines each side were planned for 
Graveley and an installation was put in at 
Staines for three or four lines. An installa- 
tion was put down at Moody’s Down at the 
same time. Difficulty was experienced with 
smoke. Experiments were conducted at 
Moody’s Down. using alcohol in the same way 
as in the R.A.E. Farnborough experiments 
referred to above, but extensive efforts were 
made to eliminate smoke without using 
alcohol. Cowls of various forms were tried, 
including 4-gallon oil drums with various 
perforations. Some progress was made, but 
a further difficulty was met when the spray 
nozzles and vertical pipes heated up after 





Fic. 5—‘* HAIGAS"' BURNER 


a period of operation, and began to gas, and 
the heat output of each spray dropped to 
about 20 per cent. The sprays were tried 
at various heights in order to induce more 
air. Experimental work was also being 
carried out at the Anglo-Iranian research 
station at Sunbury. Extensive experiments 
were carried out by Dr. Garner and his 
assistants at Belvedere, the Department’s 
research station, and by Mr. Callendar and 
Mr. Thomas, also at the Imperial College by 
Dr. Rosin. Mr. Hartley reviewed progress 
to date and decided to take steps to encourage 
the petrol to vaporise. This led to the 
suggestion that the size of the hole in 
the spray nozzle should be increased, followed 
by the elimination of the nozzle and of the 
vertical jin. pipe leaving a plain hole 
in the pipe on the ground. The experi- 
mental data then available enabled the 
pressure at and diameter of the hole to be 
estimated and an immediate improvement 
was obtained. Experiments were then concen- 
trated on obtaining as rapid vaporisation as 
possible without introducing too much com- 
plication. At first this took the form of 
pipes arranged parallel with and close to the 
burner pipe and connected up to give a series 
circuit of vaporising pipes and tappings into 
the burner pipe. These burnt well under 
some conditions, but under the wind con- 





Anglo-Iranian pipe lines were laid above 
ground under desert conditions. The pipes 





Fic. 6—** HAIGILL*®’ BURNER 


were laid zig-zag, forming a sharp bend at 
intervals in alternate diréctions, thus allow- 
ing the bends to act as expansion joints. 


Tue “ Hatcas” BuRNER 


The type of burner called the “ Haigas ” 
(Hartley Anglo-Iranian Gas) in its first form 
had the burner pipe raised slightly above the 
vaporiser pipes so that there would be no 
impingement of flame. The experiments 


at the Imperial College showed, however, 
that provided the conditions were right an 
advantage could be obtained by impingement 
of flame on the pipe. The steel pipe would 
not cause smoke, provided the conditions 
were right. It had become clear that smoke- 
less burning could only be obtained if the jet 
was of such a velocity that it would induce 
air for its complete combustion, but, at the 
same time, it was found that too high a 
velocity resulted in the flame blowing out. 
Impingement on the pipe gave a wider 
margin in velocity of flow within which the 
flame would keep alight. The “ Haigas ” 
burner was therefore modified by dropping 
the burner pipe from its position above the 
vaporiser pipes, drilling some of the burner 
holes at an angle, so that the jet would 
impinge on the raised vaporiser pipe. Con- 
siderable success was obtained with this type 
of burner. 


“‘ Harcrtt ”’ BURNER 


Continuous experiments were, however, 
conducted, and the “Haigill” type of 
burner was proposed by Mr. Gill of the Anglo- 
Iranian Oil Company, in which a single 
vaporiser pipe was supported by spreaders 
above two burner pipes, all three pipes being 
at the corners of an equilateral triangle. It 
was early found that if the direction of the 
burner holes was arranged so that they just 
missed the vaporiser pipe, the degree of 
heating was relatively constant in any 
direction of the wind. If the wind was at 
one side, it blew the jets at that side on to 
the vaporiser pipe, and thereby allowed for 
the blowing off of the jets on the other side. 
This enabled the corrugated sheeting to be 
dispensed with, and provided a very great 
step forward, both from the point of view of 
improvement, freedom from smoke, and a 
great reduction in obstruction. In the first 
type of “ Haigill ” burner the burner pipes 
formed a continuous loop, and considerable 
distortion was caused due to the uneven heat 
of the burner pipes by side winds. This was 
eliminated by cutting the loop of the burner 
pipes and arranging single flow. Various 
improvements were made, finally resulting 
in the Mark V pattern of burner which was 
ultimately adopted, and has been successfully 
used at the first operational airfields. 





carried out at Langhurst by Dr. Garner and 


(To be continued) 








‘ Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





WAR INVENTIONS IN YEARS OF PEACE 


Sm,—Invention is the practical use of know- 
ledge, and the knowledge used is of two kinds, 
that which is in the mind or intellect and that 
which is in the senses or brains. Everyone of us 
has a tremendous amount of knowledge in the 
intellect, but it is very difficult indeed to get 
any of it out—or to bring it to the level of 
*‘ consciousness.” What Mr. Kettering said? 
should be reversed: “‘ I think the thickness and 
density of the human skull can be very well 
represented by the amount of apparatus we 
need sometimes simply to force an idea through 
a quarter-inch of skull bone.”’ To-day we are 
‘** materially minded ” or hard-headed, and this 
makes it very hard for ideas to get out. Hard- 
headedness is the supreme use of wisdom which 
is restricted to the employment of known or 
proved things.* 

If you dissect something which you have 
built from imagination, you will find that you 


knew every “bit’’ of it beforehand, but this 
dissection takes time and requires skill. Imagi- 
nation is the ability to take “‘ bits ’’ of things 
and put them together in a new or novel 
manner, and when pursuing this process one 
acts positively, 7.e., one uses knowledge of which 
one is fully conscious. Hence only that know- 
ledge which is in the senses can be used, and 
the products are what are called “ ingenious 
devices ’’—when they work. This process 
sometimes makes all the difference between 
failure and success, and, through failure, some- 
times leads to a new discovery, but it really 
restricts progress to the improvement of things 
already in use. 

Real advances come in a. different way. 
Between the senses and the intellect there seems 
to be an intermediate layer, or perhaps it is the 
gradual change from one to the other. A man 
who has been trained as an engineer and is of 
the inventive type is naturally less hard-headed 
than the ordinary. If he tends towards “ engi- 
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neering,”’ he will become more hard-headed, and 
if he takes to “inventing” seriously, he will 
become less. Being less hard-headed, he is 
able, after much labour, to dig out knowledge 
which lies deeper in the senses or in this inter- 
mediate layer. Very occasionally he may get a 
drop of knowledge out of the intellect.? After 
he has obtained his spot of information from 
the depth of the senses, he has to use his tech- 
nical knowledge, experience, and imagination 
to apply it in a utilitarian manner. This might 
be called the “‘ development ”’ of the invention 
or scheme, and if the matter is not carefully 
watched, technical knowledge and experience 
are apt to be a hindrance rather than a help. 
To make a distinction, the designer says: 
‘* My brains are trained, and I am prepared to 
do this work.’’ The inventor says: ‘I have 
prepared my mind to do this particular job, 
and I am experienced in this type of work.” 
(He has to be self-taught. ) : 

When the inventor gains the new piece of 
knowledge, the occurrence happens in such a 
convincing manner that it is as real to him as if 
it were tangibly demonstrated,5 but he cannot 
always proceed with the practical application of 
it. Inventors being necessarily less hard- 
headed than ordinary men, cannot have the 
normal amount of business acumen, &c. (top- 
notchers excepted), and hence such men have 
usually to be financed in the development of 
the invention, especially if it is of any size. 
When the inventor offers his undeveloped inven- 
tion to industrialists or prospective promoters, 
these men usually secure a technical report on 
the matter. But the men who undertake this 
work seldom realise what a difficult task it is, 
and how it calls for both experience of a par- 
ticular kind and a special mentality—.e., if the 
work is to be done properly. The case of super- 
héating for the locomotive shows this clearly. 
Numerous good engineers had not succeeded 
when Schmidt presented his proposal which 
was a smoke-box type, but the suecessful kind 
which he produced after experimenting was the 
fire-tube type. How could anyone have given 
a good opinion on that scheme without being 
clairvoyant ? The same kind of thing happened 
to a greater extent in the cases of the turbine 
and jet propulsion, and it happens to some 
extent in every case—otherwise a new “‘ inven- 
tion” is not being presented, just a product of 
imagination. Engineers usually scrap a method 
of working which “ doesn’t,’ and try to find 
one that does, but we still keep on using this 
method of ‘‘ technical or careful examination.” 
Is there a case on record where it has been 
successful ? How can one “ examine ’’ some- 
thing which does not yet exist? (This, of 
course, applies to the industrial world; war 
work differs in a number of ways.) 

It is claimed in some quarters that British 
manufacturing is less enterprising than it was, 
but has it ever been pioneering? Inventors 
have been financed by 


(1) Themselves and their. partners when 
they were moneyed members of a firm. 

(2) Individual financiers, promoters, 
speculators. 

(3) By manufacturing companies—but how 
often ? It would appear that when a com- 
pany does any financing of this kind, it 
prefers to subsidise an ‘‘ engineer” with a 
good idea, but lacking knowledge of the pro- 
cess of developing, to supporting an inventor 
with an invention and experience of the 
process of development. 


Most men resist undeveloped inventions, and 
wait till they have been developed and proved 
by other people,® but this did not affect British 
trade up till somewhere about 1890, because 
the customer had to take or leave what the 
British manufacturer offered him. Since 
America got its railways and Germany made a 


or 


trade, it has altered the position considerably, 
as ** invention is the heart of industry.’’? 
In 1927 Professor Sir J. B. Henderson 
delivered an address, ‘‘ Invention as a Link in 
Scientific and Economic Progress,’’ to the 
British Association, and in 1934 another one, 
‘The Development of Inventions as a Stimulus 
to Economie Recovery.’”’ They show what 
would have to be done in a very interesting and 
explicit manner, and, I suggest, they would be 
of considerable use to anyone who is concerned. 
SYMINGTON MACDONALD. 
June 12th. 
REFERENCES 
See your “ Review ’” 


, 


1A.S.M.E., 1944. 
article. 

*Sir Arthur Eddington stated that hard-headedness 
also meant sticking to old theories. 
3“ Nothing is in the intellect but that which has 
been before in the senses.” (Locke.) ‘* Nothing is in the 
intellect which was not before in the senses—except the 
intellect itself.” (Leibnitz.) What an inventor yets 
out of the intellect seems to be a “ p ” or “ the 
urge to create a specific thing, and the feeling of certainty 
that he can do so.”” This can be seen from “ Invention 
and the Unconscious,” by Montmasson. 
*This can be seen by studying a number of brilliant 
experiments. 
5 When it “ occurs ’’ to a man or he “ realises ” some- 
thing, that is certain knowledge. 
* Consult any authority—Hatfield, Henderson, Fiske, 
&e. 

7 Sir J. B. Henderson. 


and leading 





** SHETLAND ” FLYING BOAT 


Sm,—I have read with much interest a letter 
from Mr. Digby-Smith which appeared in your 
issue of June Ist, wherein he criticised the 
arrangement of the alleged passenger cabin in 
our ‘‘ Shetland ” flying-boat. 
I regret it was not made more clear that the 
picture referred to was of the crew’s sleeping 
quarters of the Service version of this aircraft, 
where weight is of primary importance, and 
where provision had to be made for double-tier 
bunks. 
The British habit of decrying British products 
is, I think, a laudable one, likely to prevent us 
ever becoming a complacent race, but it can be 
overdone, and I do therefore prevail on Mr. 
Smith to reserve judgment until the civil 
“* Shetland ”’ is completed, and he has had an 
opportunity of seeing it adorned in its civil robes. 
I assure him no effort is being spared to 
furnish ‘“‘ Shetland’? in the most luxurious 
manner and to make her interior, from an 
westhetic point of view, worthy of her flying 
qualities. 
J. LANKESTER PARKER. 
Director. 
Short Brothers (Rochester and 
Bedford), Ltd., 
Rochester, Kent, June 11th. 








The Napier “ Sabre ” 
Exhibition 
KEEN interest is being taken in the Napier 
“Sabre ’ Exhibition, which was recently 
officially opened by Sir George Nelson, the 
chairman of D. Napier and Son, Ltd., in the 
show rooms of the English Electric Company, 
Ltd., at Queen’s House, Kingsway, London, 
W.C.1. The Exhibition, which is open each 
week-day from 10 a.m. to 7 p.m. from Monday 
until Saturday, when it closes at 4 p.m., has 
been specially designed to illustrate the work of 
the Napier firm, more particularly in the design 
and production of the “Sabre” aero-engine. 
One of the early Napier lorry engines is shown, 
and the famous “ Lion” engine is represented 
by the ‘Sea Lion,” which has given such 
excellent service in the Royal Navy and the 
Royal Air Force Air-Sea Rescue Service. It 
is claimed that the lives of 10,000 airmen of the 
Allied Air Forces were saved by this service. 
The “Sabre”? engine was fully described and 
illustrated in THE ENGINEER of January 14th, 








valve, horizontally opposed ‘‘ H ” typo engine. 


with a two-speed supercharger. As installed 
in the Hawker “ Typhoon ”’ single-seater fighter 
the swept volume of its cylinders is 36-65 litres, 
and the maximum speed is 3700 r.p.m. Its 
weight is 2360 Ib., and its maximum horsepower 
2200, which is equivalent to 1-073 lb. per horse. 
power. The design of the engine was begun in 
1935, and in 1940 it ran its type test, and wag 
put into quantity production. In order to catey 
for the production and repair requirements of 
this engine, a remarkable expansion was 
embarked upon by the company in 1942, which 
was further strengthened when the English 
Electric Company, Ltd., in furtherance of its 
progressively increasing war effort, acquired 
the whole of the ordinary shares of the Napier 
Company. The “ Typhoon ” saw distinguished 
service in the Dieppe raid of 1942 and over 
the beaches oa “D” day. Rocket-firing 
“Typhoons” also attacked and broke up 
enemy attacks in the Normandy campaign. 
The latest version of the Hawker “ Tempest ” 
is fitted with a 2400 B.H.P. “Sabre” engine, 
which came into prominence when the fiying 
bombs were destroyed in flight during attacks 
on London and Southern England. The con. 
struction of the ‘‘ Sabre” engine is excellently 
illustrated by means of a sectional working 
model. There are numerous parts on view, 
together with works photographs. Another 
exhibit is a new sparking plug tester developed 
for tank engines. 








L.M.S. Plan for Research 


Tsar London Midland and Scottish Railway 
has issued particulars of a plan for the inter- 
change of technical staff with the universities. 
The foundation, by Imperial Chemical Indus- 
tries, Ltd., and the Bank of England, of 
research fellowships at the universities lias 
given fresh support to fundamental research, 
but it is felt that, in addition, a two-way traffic 
is needed to keep the universities and industry 
in closer touch. With this end in view, the 
board of the L.M.S., after consultation with the 
universities, has decided to try out the following 
plan. Some members of its research staff will 
be seconded each year to do fundamental 
research in their particular fields in university 
laboratories. It is hoped that the universities 
will invite them to spend part of their time in 
teaching so that they may make a useful con- 
tribution in this way. At the same time, the 
universities will be invited to send members 
of their staffs for six months or a year, or 
possibly shorter periods, to work in the L.M.S. 
research laboratory at Derby on applied 
problems in which they are interested on the 
fundamental side. They would also have access 
to all the departments of the railway, including 
civil, mechanical, electrical, signal, and road 
motor engineering, and would have the oppor- 
tunity of seeing how the results of research are 
applied in large-scale developments in railway 
working. The L.M.S. laboratory has sections 
dealing with engineering, metallurgy, chemistry, 
physies, paint and textiles, and its research pro- 
gramme is settled in consultation with a 
scientific advisory committee consisting of a 
number of distinguished scientists in addition 
to the company’s chief technical officers. At 
present, the possibilities of such an experiment 
are limited by the shortage of manpower, but 
the board of the L.M.S. is hopeful that its 
scheme will in time contribute towards a closer 
understanding between the universities and 
industry, particularly on the engineering and 
scientific sides. 











PRoposEeD CENSUS OF PropuUCcTION.—On Tuesday, 
June 12th, the President of the Board of Trade 
announced in Parliament the setting up of a Com- 
mittee under the chairmanship of Sir Richard V. N. 
Hopkins to consider whether, having regard to the 
importance of information being made available 
regarding the wholesale and retail distribution of 
goods, a regular Census of Production should be 
instituted, and, if so, to advise on the field to be 
covered, and generally as to the measures which 








determined effort to get a place in the export 





1944. It is a 24-cylinder, four-stroke, sleeve, 


should he taken therewith. 
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Visualised Spiral Gears 


By F. E. 


AM writing this article, not for those familiar 
with the subject, but for the busy designer 


who has not had occasion to use spiral gears for | twelve and eight, fifteen and ten, and eighteen 


perhaps some years. There is nothing new in 
the principle. Iam prepared to be told by some 


pad Y N 


LINDSAY 


We can use tooth frames with tooth numbers 
of three and two, six and four, nine and six, 


and twelve. So there will be twelve answers : 
two to each pair of frames—see Fig. 5. 


Parent Spur P. dia. 
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that they already treat spirals in this way, but 
have found that a great many do not. 

Fig. 1 has the names the different parts of the 
diagrams will be called. The parent spur of a 
spiral gear with, say, twelve teeth would be an 
ordinary twelve-tooth spur wheel; the parent 
spur of a single-start worm, which may be 
looked on as a spiral wheel with a very large 
spiral angle, would look something like Fig. 4. 

In the diagrams the spur line is a line from the 
pin point at right angles to its tooth frame. A 
10 D.P. spur line with twelve tooth spaces is a 
line 1-2in. long. 

Fig. 2 shows one way of using the diagram. 
Slide the rule along the straight-edge bearing 











Straight Edge 
“IME ENGINEER” Fie. 2. @ 


on the pin till the double centre distance just 
touches the tooth number line of the upper 
frame. There will usually be two answers to 
each pair of frames. 

The spiral angle for a gear is the angle between 
its axis and the centre line of one of its teeth 
and is the same as the angle between the moving 
line and the spur line of the frame containing 
the gear. See Figs. 1 and 3. 

Perhaps an example will help to explain 
things. 

Shafts crossing at 90 deg., 2}in. apart, ratio 
3 to 2, and only a 10 D.P. hob available. The 
double centre distance will be 4}in.; this is the 
length of the moving line. 





Tooth-Frame Diagram for Shafts Crossing at 90° 
FIG. 1. 








Ten answers are shown—see Fig. 6—drawn 
with the pitch diameters of the wheels in their 
respective frames. Answers 11 and 12 are not 
shown, as one gear in each frame comes out as a 





two or three-tooth gear, not much larger than 
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0 Nos. of Teeth: 


Diagram for Shafts Crossing at 90°. 
Six Pairs of Tooth-Frames Giving Answers 1 to 12. 
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its parent spur. A two-tooth spur would look 
like the impeller of a Roots blower. Answers 
7, 9, and 10 are not much better. But we have 
a little drawing of ten of the twelve answers, and 
from it we can see if the spiral angle cf the 


Nos. of Tecthin Frame 0 12 


driver is suitable, if the driven shaft can drive 
the driver, and if the outside diameters of the 
gears can be accommodated in the design. 

If none will serve the design must be modified. 
We have got all this information in a very 
short time without any calculation. 

When we have decided on one pair of gears as 
suitable, the exact spiral angles and pitch 
diameters are required. 

The equation that must be solved is parent 
spur diameter of one wheel Xsecant spiral 
angle+-parent spur diameter of other wheel 
Xsecant spiral angle must equal 4}in. The 
spiral angles must total 90 deg. 

Thus, if we have chosen, say, answer lI, 








dia. - | 
j6uv ® 





iral Gear P. 


si 














“THE ENGINEER™ 


Fig. 6, 1-8 Xsec. spiral angle+ 1-2 Xsec. spiral 
angle=diameter eighteen-tooth spiral gear 
+diameter twelve-tooth spiral gear=4-25in. 

Measure one spiral angle off the diagram ; 
the difference between this and 90 deg. will be 
the spiral angle of the other wheel. 

Assume this to be correct and work it out. 
Most likely it will not be correct, but one can 
generally see from the diagram which way to 
alter the angles to lengthen or shorten the 
distance. Try again, altering the angle by, say, 














15min. ofarc. If this comes fairly close it can be 
seen how much the 15 min. alteration has added 
to or taken off the double centre distance and so 
by proportion the next trial should be within 
@ minute or two of arc and the centre distance 
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enough for most practical gear cutting. 


So without much trouble we have the spiral 
angles and pitch diameters of both wheels ; 
add the addendums and we have the blank 


diameters. 


If it is permissible to alter the ratio somewhat 
while keeping exact centres, we can get a lot 
more answers. Move the straight-edge to, say, 
tooth line 17 and stop the upper end of the 
moving line on any tooth line in the upper 
One can add another, No. 13 in the 


frame. 


right to a thousandth or so, which is close 


105 deg. 


upper frame and stop on that if desired. One| time, as it is not long enough. 


can see at once if this will serve one’s p 


If not, try some other combinations of frames. 
If it is permissible to alter the centre distance 





within reason as well as the ratio there are an| without any mental effort. 


infinite number of answers. They can be 
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First Diagram for Shafts Crossing at 75° 


Six Pairs of Tooth-Frames Giving Answers 1 to 12. 
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' Second Diagram for Shafts Crossing at 75° 


Five Pairs of Tooth-Frames Giving Answers 13 to 22. 
DIAGRAMS FOR SHAFTS CROSSING AT 75° 
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obtained almost as quickly as one can move one’s 
hands. 

The spiral angles of both wheels will be of the 
same hand; to happen otherwise, the frame 
angle must be under 90 deg. 

if one decides on exact spiral angles, one can 
work the answer straignt out and get the double 
centre distance ; it will most likely be some odd 
dimension. 

If it is required to reverse the direction of 
motion of one wheel while keeping the direction 
of the other the same, one must reverse the hand 
of the spirals on both wheels ; that is, design 
a looking-glass opposite of the wheels. 

We can now consider the case when the shafts 
cross at angles other than 90 deg. The pro- 
cedure is much the same, but there de one or 
two differences. Let us take the same con- 
ditions, but with the shafts crossing at 75 deg. 

The answers are shown on two diagrams, 
Fig. 7; if they are all shown on one the number 

















Ans. 4 Ans. 10 








Ans. 15 





FIG. 8. 


tooth frames, see Fig. 8. Answer 10, Fig. 8, is 
shown, not because it is a good answer, but for a 
special reason, to be explained later. 

There seems to be a fundamental difference 
between the first and second diagrams, Fig. 7. 
In the first the shafts cross at 75 deg.; in the 
second they seem to, but perhaps it would be 
more precise to say that they cross at 105 deg. 

In the first diagram, Fig. 7, in answer 6, the 
moving line seems to coincide with the spur 
line of the lower frame. If it did, the twelve- 
tooth wheel would be a spur and the eight- 
tooth wheel would have a spiral angle of 
75 deg. 

To find out, assume that this is the case and 
work out the double centre distance ; if this is 
longer than the moving line (in this example 
4-25in.), move the upper end of the moving line 
to the right ; if.too short, move the upper end 
of the moving line to the left; in the latter 








case the moving line has passed over the lower 


As in the case of the answers for shafts at 
90 deg., some of the answers do not seem much | hands. 
good, but we have got them all in a short time 








of crossing lines is confusing. The diagrams are|spur line and the spital angles of the spiral 
the same as Fig. 5, except that one-has the upper | wheels will be of different hands. 

tooth frame tilted 15 deg. to make the frame 
angle 75 deg., and in the other the upper frame|in the way indicated; one need not bother 
is tilted 15 deg. to make the frame angle} about the twelve-tooth wheel diameter; take 


One might try an alteration of 10 min. of are 


it as the spur diameter, as the secant of } deg 


There are twenty-two answers in this case, | and under is almost one. So the equation might 
not twenty-four as might be expected, for in| read 1-2+0-8 x sec. 74 deg. 50 min.=very near 
the second diagram of Fig. 7, owing to the tilt | 4-25in. 
of the upper tooth frame, the moving line cannot 
touch No. 18 tooth line, the pin, and No. 12]spur line the equation might be 1-2+-0-8 x see, 
tooth line of the upper tooth frame at the same|75 deg. 10 min.=very near 4:265in. 


If the moving line has passed over the lower 


In this 
case the spiral angles will be 75 deg. 10 min. and 
0 deg. 10 min., but the spirals will be of opposite 


Actually in answer 6, Fig. 7, the moving ling 
does not reach the lower spur line by about 


Some of the answers are drawn out in their] 12 min. 


Of course, if one has not a table of secants 
handy one can divide the parent spur diameters 
by the cosine of the spiral angles. In the cage 
of answer 10, Fig. 8, there is no doubt that the 
moving line has passed over the lower spur line 
by 8 deg. or 9 deg., so the spiral angles will be of 
opposite hand. In some of the other answers 
in the first diagram, Fig. 7, the moving line has 
passed over the spur lines, some in the upper 
and some in the lower tooth frames. But they 
do not look very useful answers. 

This is more likely to happen when the frame 
angle is small. It cannot happen if the frame 
angle is 90 deg. or over. 

In the first diagram, Fig. 7, the spiral angles 
must add up to 75 deg., except in cases where 
the moving line has passed over a spur line. 
Then the large spiral angle minus the small 





Spur Line 
Example 1. Example 2. its 
Spirals Spirals “Hh aad 
Opposite Hand. Same Hand. 
Soa 
cg 
“rm enemese” ~ FIG. 9, @ 


spiral angle must equal 75 deg., in the lower dia- 
gram the spiral angles must add up to 105 deg. 
It has already been stated, that in the case of 
shafts crossing at 90 deg., if it is wished to 
reverse the direction of the driven wheel while 
keeping the direction of the driver the same, a 
looking-glass opposite of the system will 
accomplish this. But in shafts crossing at other 
angles this will not do. 

Take answer 1, Fig. 8: the shaft of the twelve- 
tooth wheel crosses from left to right ; a looking- 
glass opposite would reverse the driven wheel, 
but tne shaft would cross from right to left ; 
so it looks as if we must choose an answer from 
the second diagram. It appears that a looking- 
glass opposite of answer 13, Fig. 8, is the 
nearest. 

So with their looking-glass opposites the two 
diagrams shown in Fig 7 for shafts crossing at 
75 deg. give forty-four answers. They can all be 
got in sixty minutes. Having selected the one 
that suits it can be worked out in about a quarter 
of an hour. As in the first example for shafts 
at 90 deg., if the ratio and centre distance may 
be altered a little, we have innumerable answers 
There is a gap between answers 1 and 2 in 
the first diagram, Fig. 7, which might make us 
want to reduce the centre distance to less than 
2}in. or add a tooth line to one or both frames. 
The moving line is not long enough to reach if 
we use tooth frames of twenty-one and fourteen, 
which we would have to do in order to keep an 
exact ratio. 

It is well for the draughtsman to be on guard 
over one or two things if he has not been doing 
this sort of thing for some time. Fig. 9 shows a 
diagram of two twelve-tooth tooth frames for 
shafts crossing at 20 deg. The centre distances 
of the example are not very different, but in 
example 1 the double centre line (we cannot very 
well call it a moving line when it is drawn to 
some even angle) from the pin point to the 
upper number twelve-tooth line is to the right 
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of the upper spur line; the lower part of the 
double centre line is to the left of the lower spur 
line, so the spiral anglos of the two wheels will 
be of opposite hand. 

In example 2, the double centres line is drawn 
to give even spiral angles for both wheels ; both 
ends of the double centres line are the same side 
of the spur lines. So the spiral angles of this 
pair of wheels will be the same hand. The 
pairs of wheels look somewhat the same and it 
is easy to cut one wheel the wrong hand. 

Another thing that can happen is that the 
moving line seems to just touch the tooth line 
of the upper frame and then leave it—see 
Fig. 10. If it did in fact just touch, there would 
be only one answer in that particular diagram. 

The chaaces against this are infinite, but the 
answers might be within a minute or two of are. 
This might be puzzling, but the diagram 
Fig. 10 shows what to expect. 

If the angles are near 45 deg. it is easy to 
make a mistake. ‘To check, draw one wheel to 
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a large scale, draw the other on tracing paper, 
and turn it over so that the teeth lines coincide, 
and check the shaft angles. This sounds a bit 
primitive, but the writer has known angles near 
45 deg. reversed on drawings for months before 
someone noticed them. 

There is no need to draw all the tooth lines 
shown in Figs. | and 5. All that is required is 
from the pin point to draw the two spur lines 
at the required spur line angle, along these lines 
from the pin point lay off the parent spur 
diameters, and from there at right angles draw 
the two outside frame lines as shown at Fig. 10. 

Sometimes it is required to drive a small 
spiral wheel from a large shaft. The driving 
gear must be larger than the shaft and the 
driven gear may have to be quite small. It will 
be noticed that with the same ratio and centre 
distance, the diagram with the lower number of 
tooth lines in each frame gives the greater 
difference in the diameters of the spiral gears. 
In the above conditions this might be an 
advantage, and answer 5, Fig. 6, or answer 15, 
Fig. 8, might serve. 





The Miles ‘‘ Aerovan ” Aircraft 





Tue “ Aerovan,” a new aircraft introduced 
by Miles Aircraft, Ltd., Reading, is designed as 
a light military freighter, with a pay load of 
] ton, a range of 450 miles, and a cruising speed 
of 110-115 m.p.h. It can, it is claimed, be 
easily adapted for use as a troop carrier, a 
passenger-carrying aircraft, an air ambulance 
or emergency operating theatre, an aerial shop 
or showroom, or a flying caravan. 

It is a high-wing monoplane, powered by two 
“Gipsy Major” or “Cirrus Major” engines, 
driving cither fixed-pitch or constant-speed air- 
screws. It has a tricycle undercarriage with a 
steerable cantilever nose wheel. The cabin, 


which also seats an observer, is fitted with a 
very large moulded “ Perspex” windscreen. 
The view from the cabin is stated to be better 


taxying, the pilot has a view of the ground 
through about 200 deg. and to within 10ft. of 
the nose of the aircraft. A full-length door 
gives access to the cockpit, and a communicating 
door is provided between the main cabin and 
the pilot’s compartment. The fuselage is of 
plastic bonded, wooden construction, with 
“*Perspex”’ windows arranged along both 
sides. The whole after part of the fuselage 
hinges to provide an unobstructed loading 
space about 5ft. square when the aircraft is 
used as a freighter. 

The aircraft has a length of 36ft. and a span 
of 50ft. The wooden cantilever wings have 
Miles external aerofoil flaps and slotted ailerons. 
A cantilever tail unit, with three fins and horn- 
balanced rudders, is mounted on a metal tail 
boom. The height from the ground to the top 
of the rudder is 13ft. 6in. 

The bottom of the fuselage, parallel with 
the ground and only 2ft. above it, is consider- 
ably lower than the floor of any lorry. Loading 
is accomplished directly through the large 
hinged after part of the fuselage. The tailplane, 
mounted on a high boom running from the top 





The aircraft can be equipped as an emergency 
operating theatre to take speedy surgical aid to 
isolated communities. The fuselage can be 
fitted with all the essentials for emergency 
surgical operations. A fully adjustable operat- 
ing table mounted in the centre of the fuselage, a 
shadowless electric lamp above the operating 
table, and an electrically heated sterilising tank 
for instruments form part of the equipment pro- 
vided for this particular service. Both hot and 
cgld water are available, together with the 
equipment necessary for the administration of 
anesthetics. In addition to the pilot, the 
operating theatre version of the “ Aerovan” 
has accommodation for a doctor and a nurse. 

When adapted for use as a caravan, the air- 
craft has sleeping accommodation for two 
people. A settee bunk, arranged for seating 
by day, and bunk facilities at night, is part of 
the equipment. A pressure cooker and a sink, 
fed from a 6-gallon water tank in the roof of the 
fuselage, constitutes the kitchen equipment. 
Storage space is provided for crockery and 
other accessories. In addition, there is a 


lavatory containing a folding wash basin. 

















of the fuselage, gives an unobstructed height 
of 8ft. 4in. from the ground to the bottom of 
the tail boom. A delivery van can back 
squarely against the loading platform of the 
‘** Aerovan”’ and discharge cargo directly into 
the fuselage. A car can be driven straight into 
the aircraft without special handling. 

The floor of the fuselage is constructed to 
withstand concentrated loads, and a maximum 
headroom of 6ft. 6in., with a minimum of 
5ft. 3in., provides a freight-carrying capacity 
of 530 cubic feet. 

As @ passenger-carrying aircraft the ‘ Aero- 
van ”’ can be equipped with seating accommoda- 
tion for six, eight, or ten passengers. When 
used for the transport of six passengers a toilet 
compartment is arranged in the rear of the 
fuselage. As a ten-seater aircraft the cabin 
space is more fully used for seating. The main 
entrance for passengers is through the front 
cabin door, and the communicating door 
between the pilot’s quarters and the main 
compartment. 

When constructed as an ambulance, the 
** Aerovan”’ has space for a maximum of eight 
stretchers of the tubular steel type. Arrange- 
ments are made for firmly clamping down the 
stretchers while the aircraft is in flight. A 
folding seat is provided within the main cabin 
for the use of a nurse, and there is ample room 
for the nurse to move about while administering 
first-aid treatment en route. The large hinged 
door section at the rear of the fuselage, and the 
low-level floor, render easy the loading and 
unloading of ambulance cases. The tricycle 
undercarriage, allowing for level landings, and 
the short take-off and landing runs, are claimed 
to make the aircraft particularly suitable for 
use as an ambulance, even for operation from 





When 


than that of the average motor-car. 





** AEROVAN’’ MILITARY FREIGHT AIRCRAFT 


To serve the immediate needs of aerial war- 
fare, the “‘ Aerovan”’ can be used as a vehicle 
transporter, carrying a jeep, medium-sized car, 
or the equivalent in wheeled artillery. A special 
version of the aircraft can be converted within 
twelve hours into a glider carrying up to fifteen 
airborne troops. 

For peacetime usage, in addition to the various 
lay-outs which have already been described, the 
aircraft can be applied to the work of carrying 
liquids as well as solid cargo. Tanks of 200- 
gallon capacity can be fitted, without reducing 
the space available for freight. As an aerial 
shop or showroom, taking merchandise or 
display cases to remote districts and returning 
with local products, the “‘ Aerovan’”’ would be 
independent of prepared airfields. 








Blowers for Pressure Cabins 





In describing underground factories in our 
issue of March 13th, 1942, we illustrated an 
interesting factory which was then engaged on 
the construction of secret parts of aircraft, and 
which was formed out of a series of galleries and 
tunnels in chalk. It can now be stated that the 
factory we visited was one of the units of Sir 
George Godfrey and Partners, Ltd., of Hampton 
Road, Hanworth, Middlesex, and that it is near 
Reading. We were recently invited by the 
Ministry of Aircraft Production to pay another 
visit to the factory in order to inspect a series 
of blowers specially designed by the firm for 
pressure cabins in military and civil aircraft. 
Since 1939 development and research on 
cabin blowers has been carried on by the engi- 





unprepared ground. 





neers of Sir George Godfrey and Partners, Ltd. 
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Before the war the firm proposed a cabin 
blower to the Air Ministry, and tests were 
carried out on a high-speed Marshall blower 
first tests were 
followed by others, and there was a long and 
arduous period of development, during which 
the resources and co-operation of the Royal 
Aircraft Establishment contributed very greatly 
in making the cabin blower of to-day a highly | pressure rise at 40,000ft. 
efficient and reliable aircraft component. Since 
1939 some thousands of these blowers have been 
used by the Royal Air Force, and types of air-| ventilated oil seal has been adopted. 
craft in which Godfrey built Marshall blowers 
have been installed include not only several 


made by the firm. These 
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FIG. 1—ARRANGEMENT OF BLOWER 


marks of “Spitfire” and 
other secret aircraft. 
Generally, it is the practice to drive the cabin 
blower from the main engine through speed- 
increasing gear, giving a high rotor speed. From 
1939 to 1945 rotor speeds have increased from 
4000 to 10,000 r.p.m. 
The earliest Marshall blower had two-bladed 
rotors, and its running speed was about 3000 
r.p.m. At that time compression ratios did not 
normally exceed 1-5 to 1. In order, however, 
to adapt the blower to high-altitude operation 
and to reduce its weight, many complex prob- 
lems had to be solved. One of the chief of 


** Mosquito,” but 














FiG. 2—MARK XXI BLOWER 


these, we learn, was the unequal expansion 
of the blower casing caused by the varia- 
tions between the inlet and outlet tem- 
peratures, which when operating at great 
heights may reach 200 deg. Cent. The research 
work carried ‘out by the firm not only overcame 
these difficulties, but provided new data, which 
led up to the latest patterns of cabin blower, 
some of which are illustrated herewith, which 
the firm is now manufacturing for military 
machines and for aircraft of the civil aviation 
programme. 

During 1940 there was an urgent Service 
demand for a blower which would work at a 
compression ratio of 3-7 to 1. The Mark VIII 
blower, which was developed from a previcus 
experimental type, was designed and produced 
in a very short time, and soon afterwards it 
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increased air output; and Mark XII and 
Mark XIV were supplied to the Royal Air Force 
in large quantities. We illustrate the Mark XXI 
cabin blower in Fig. 2. In course of this design 
and production programme, demands were 
made for blowers which could operate at 
50,000ft., and it became necessary to cool the 
rotors internally and remove all hot spots from 
the air circuit, so that finer clearances between 
the rotors could be employed. Internal cooling 
which is covered by Godfrey patents when used 
alone or in conjunction with ducted external 
cooling, prevents, it is claimed, any seizure 
between the blower casing and the rotors, even 
with the very small running clearance which it 
is necessary to maintain. The principle of 














Fic. 3—-TYPE 15 BLOWER 


internal cooling is shown in the accompanying 
drawing. 

The latest demand was that of the Ministry 
of Aircraft Production for larger types of cabin 
blower, which will meet the fullest requirements 
of the ‘‘Brabazon” range of civil aircraft. 
The blowers have designed outputs of 15 Ib., 
30 Ib., and 80 lb. of air per minute at an opera- 
tional height of 21,000ft. The first of these 
blowers to come into production is the Marshall 
type 15—see the illustration herewith—which 
has a designed air output of 15 lb. per minute, 
and embodies in its construction all the experi- 
ence gained in the military types of blowers. 
The new range of civil aircraft blowers are light 
for their size, and they have a high rotational 


Several other patterns of cabin blower were 
developed, giving higher operating speeds and 
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informed, was the first of its kind to use external | bladed rotors, but variations in design, With 
cooling ducts. The following year the Mark IX jeither three-bladed straight or three-bladed 
blower, but without cooling ducts, designed on | helical rotors, are also available. The first giyi) 
similar lines, was supplied to ‘‘ Spitfires” with | aircraft to carry these blowers is the “ Tudor.” 
Rolls-Royce “ Merlin ” engines, and a variation] and other types will follow. Type 30 anq 
of this model, known as the Mark X, was | type 80 will be constructed on the same genera) 
designed to suit the “‘ Griffon” engine. Opera-|lines as the blowers herewith illustrated. gj, 
tional requirements were 2 lb. per square inch | Stafford Cripps has corgratulated the firm oy 


its preduction of blowers for stratosphen 


Careful attention was paid to the technique | fighters, bombers, and reconnaissance machines 
of oil seals, and for the present work the|and Ministry of Aircraft Production orders fo, 


the civil aircraft which will fly on Britis), 
Empire air routes are now well in hand. 








Sixty Years Ago 


FLEEMING JENKIN 


ON June 12th, 1885, the death occurred of 
Henry Charles Fleeming Jenkin, Professor of 
Civil and Mechanical Engineering at Edinburgh 
University. He was born in Kent in 1833, and 
was the son of Captain C. Jenkin, R.N. His 
school education was obtained at Jedburgh, 
Edinburgh, Frankfort-on-Main, and Paris, and 
he studied for the M.A. degree at Genoa. There. 
after he served an apprenticeship in a locomotive 
shop at Marseilles, and then served a second 
apprenticeship from 1851 to 1854 at Fairbairn’s 
works in Manchester. Subsequently, he was 
employed in turn by Mr. Hemans on a survey in 
Switzerland, by Penn’s of Greenwich on marine 
engineering, by Liddell and Gordon on railway 
work, and by Newall’s of Birkenhead on sub. 
marine cables. He was employed on the manu- 
facture and testing of the first Atlantic cable, 
and later served as chief electrical engineer on 
many cable-laying expeditions. In 1865 he was 
elected a Fellow of the Royal Society and in the 
following year he was appointed to the Chair of 
Civil and Mechanical Engineering at University 
College, London. Three years later he resigned 
on being elected to the similar newly founded 
Chair at Edinburgh University. He brought to 
that appointment a remarkable breadth of 
experience, which was supplemented by his 
native versatility and a wholly unconventional 
outlook on education. He did not decry the 
value of formulz, but he believed that their 
proper place was in text books, and not in his 
students’ heads. Accordingly, he allowed his 
students to bring to their examinations as many 
books and manuscripts as they pleased, and 
permitted them to consult them freely, but not 
to borrow those of another student. His object 
was to test the ability of his pupils to make 
proper use of the information they had accumu- 
lated and to know where to find it at short 
notice. Saturdays were commonly devoted to 
visits to engineering works, the visits being pre- 
ceded by a students’ breakfast presided over by 
Mrs. Jenkin. At the end of nearly every session 
he organised private theatrical parties at his 
house, the dining-room of which was fitted with 
a movable wall, which, on being withdrawn, 
revealed an ample stage. He wrote and pub- 
lished much on many subjects, including 
magnetism and electricity, bridges, sanitation, 
trade unions, taxation, the origin of species, and 
antique Greek dress. In his later years he gave 
much time and thought to the development of 
a system of passenger and goods transport by 
electricity. This system, for which he coined 
the name “ telpherage ”—the word is now used 
in a more general sense than originally intended 
—made use of a sectionalised cable, which 
served both for the suspension of the cars anid 
the transmission of electricity to the locomotive 
motor.... Among his pupils was James Alfred 
Ewing, later to become an equally distinguished 
professor of engineering, and another who, dust- 
ing his hands of the profession which had been 
followed by his forebears, deserted engineering 
at an early age to follow a literary career— 
Robert Louis Stevenson. Of his three sons, 
one, Charles Frewen Jenkin, followed the path 
which he had trod and became Professor of 
Engineering Science at Oxford. Fleeming 
Jenkin’s brilliant career was cut short as a 
result of blood poisoning following a slight 
surgical operation. Yet in the fifty-two years 
of his life he achieved much, and, dying, left a 








passed its type tests. This blower, we are 


speed. In their present form they have two- 


memory the fragrance of which still lingers. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Steel Prices and Efficiency 

In reply to comments made by Mr. Ernest 
Bevin last week-end about the high or of British 
steel, the British Iron and Steel Federation has 
issued a statement setting out the facts of prevailing 
ice arrangements. These price arrangements, it 
js pointed out, were set up at the Government's 
request in the early part of the war to equalise and 
restrict profits in the industry in order to ensure 
that steel required for the war effort would be forth- 
coming. They not only covered the problem of 
utilisation of the more obsolete plants .to ensure 
ter production during the war, but also met the 
position when efficient firms were called upon to use 
unsuitable raw materials and produce unusual 
roducts for which their plant was not intended. 
Steel prices in the United States are, says the 
Federation, at present less than those prevailing 
here because, in addition to the foregoing, the steel 
industry, in common with the rest of British 
industry, has carrying @ war burden of insur- 
ance, interruptions of supplies owing to enemy 
action, and other exceptional wartime charges 
unknown in the United States. The greatest single 
factor in the price of British steel to-day is the war- 
time increase in the cost of coal. The price of coke 
used in the blast-furnaces has been increased by 
137 per cent. On the subject of efficiency, the 
Federation states that, apart from the Ebbw Vale 
scheme, other modernisation schemes have been 
completed, and others were in the process of being 
carried out when the war interrupted them, and 
prevented further contem schemes of moderni- 
sation being proceeded with. Probably the weakest 
spot in British iron and steel production is iron- 
making. It is quite correct to say that by 1930 
Britain had fallen behind in blast-furnace practice, 
and it is equally true to say that this position has 
now been remedied. The majority of blast-furnaces 
in Britain to-day are as good as any in the world. 
A simple illustration of the magnitude of the change 
which has taken place in this direction could be 
rovided by statistics which show that 100 blast- 
Ienaces in Britain to-day produce approximately 
the same tonnage as 158 in 1929. itics of the 
industry’s technical efficiency were apt to overlook 
the fact that the industry in Britain was designed 
to fulfil the requirements of our vast jobbing trade 
with the rest of the world. The long runs in the 
extensivé integrated United States iron and steel 
lants are suitable for that country’s irements, 
but it does not follow that the kind of production 
undertaken there would be the right thing for 
Great Britain. On the contrary, our requirements 

are of a totally different character. 


The Pig Iron Market 

There is very little change in the pig iron 
situation of this country, and although production 
is at present on a reduced scale, the furnaces in 
operation are fully —— An expansion of the 
present output wo require bi supplies of 
coke than are at t available, and also addi- 
tional skilled labour. Current needs are, however, 
being met fairly satisfactorily. Allocations of 
hematite are understood to be on better lines, but 
priority consumers take up most of the present 
production. With an improvement in the import 
of high-grade ores, there is hope that the position 
will become easier. The general engineering and 
jobbing foundries are, for the most part, only 
moderately employed, and current deliveries of low 
and medium-phosphorus irons are sufficient to 
enable them to meet their commitments. Most of 
these foundries are now completing their Govern- 
ment contracts, and, alt! there are prospects of 
improvement, new business is coming forward rather 
slowly at the moment. The textile machinery 
foundries are also getting back gradually to their 
normal operations, and, as was recently indicated 
at the annual meeting of Platt Brothers, Ltd., 
there has been a piling up of orders for machines to 
keep textile mills up to date and efficient. The 
light castings foundries continue to be fairly well 
employed, but their activity is restrained by the 
stringency in supplies of high-phosphorus pig iron. 
They will undoubtedly receive an increasing demand 
during the reconstruction period for builders’ and 
domestic castings of various kinds. Coke supplies 
to the foundries are being maintained with a good 
degree of regularity. The market for ferro-alloys 
has not shown any special features in the last 
week or two. Trading in most alloys has been 
moderate. Business in the lower carbon grades of 
ferro-chrome has improved a little. Ferro-titanium 
ap to be in rather short supply, but present 
calls for this alloy are being met. The recent reduc- 
tion in the price of silico- does not seem 
to have brought about increased transactions. 


Export quotations are f.o.b. steamer 


Scotland and the North 


The condition of the Scottish iron and 
steel industry is for the most part unchanged, 
although some extension of business has been 
noticeable during the last week or two. Export 
orders are gradually increasing, and the inquiries 
coming from export sources indicate that business 
of this nature will grow as it becomes possible to 
relax present restrictions, and as shipping 
becomes available. In addition to overseas o % 
home requirements of iron and steel will undoubtedly 
be on a big scale as soon as plans involving recon- 
struction and replacement work can be put into 
effect. At the moment, however, operating con- 
ditions remain uneven, for although certain quan- 
tities of war material are, of course, still bei 
called for, there has naturally been a reduction in 
the aggregate amount of business on Government 
account. The plate mills, for instance, are not very 
fully occupied. Orders for shipbuilding plates are 
rather scarce, and the present activity of the plate 
mills is centred mainly on the demands of locomo- 
tive and wagon builders and power plant producers. 
Plants engaged in the production of steel rails are 
busy, with a growing Nooand for permanent way 
material needed for replacement work in this 
country and on the Continent. The various steel 
requirements of the collieries also provide regular 
employment on a good scale. The re-rolling depart- 
ments are not finding it easy to maintain continuous 
operation at present. With a reduction in Govern- 
ment contracts, the demand for small bars and 
sections has declined, and new business is not coming 
forward quickly. 'The production of light-gauge 
sheets continues at a high rate, and the demand 
shows no sign of slackening. Many of the sheet 
makers have orders in hand which will keep them 
fully employed during the third period, and will, 
in some cases, extend to Period IV. Orders for 
galvanised sheets are considerable, but the restricted 
amount of labour available to the galvanising depart- 
ments does not permit a rapid increase in output. 
Moderate activity prevails in the Lancashire iron 
and steelworks, and trading has shown some 
improvement in the past week or so. The demand 
for semi-finished steel continues to be satisfactory, 
and good quantities of rods and billets are passing 
regularly into consumption. The needs of the wire- 
drawing industry and the crankshaft makers are 
providing a good deal of the current business. 
Conditions in the plate mills show some improve- 
ment, as there is a better demand, coming chiefly 
from locomotive builders and boilermakers, for 
heavy plates, while bookings of light and medium 
plates for general engineering purposes are on a fair 
scale. The sheet mills are handling a big volume of 
orders for black and galvanised sheets of light gauges. 
Business in mild steel bars has not changed very 
much, and relates principally to bars of the larger 
diameters. Trade in special alloy steels is moderate. 
Steel plants on the North-West Coast continue to 


be actively engaged. 


North-East Coast and Yorkshire 


Although new business is developi 
slowly in the North-East Coast iron and steel 
industry, a moderate rate of activity is maintained 
in most departments. Government requirements 
are, of course, much lower than they were during 
the years of the E war, but, nevertheless, a 
fair amount of material is still wanted to meet the 
needs of the Far Eastern campaign. At the same 
time, civilian iron and steel uirements are 
extensive, and will undoubtedly bring about a 
considerable expansion of business, as and when 
controls are relaxed sufficiently to fulfil them. At 
the present time, the change-over to civilian pro- 
duction is very gradual, although there is a steady 
increase in business being released for the home 
and export markets. The position with regard to 
steel semis has shown little change during the past 
few months, and a prominent feature of this market 
is the continued heavy demand for sheet bars. 
The current output of small billets is also readily 
absorbed, whilst the needs of the wire-drawing 
industry call for big deliveries of rods and billets. 
As users are now dependent on home supplies of 
semis, there is a fairly active request for defective 
material, in addition to primes. The sheet mills 
have extensive bookings for light gauge sheets, 
and their present high rate of activity seems likely 
to continue for several months. Transactions in 
heavy plates are on the small side, and plate pro- 
ducers would welcome an improvement in ship- 
building specifications, and an increase in export 
allocations. There is also only a very moderate 
business at the moment in heavy joists and channels. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


ensure employment = some time. Steel arches, 
props, roofing for colliery maintenance 
also provide a brisk business. Conditions in the 
Yorkshire iron and steel industry show very little 
change. The production of basic steel is maintained 
at a moderately good level, and acid-carbon steel 
makers are also fairly well occupied. High-speed 
steel has quite a good demand, but increased busi- 
ness would be welcomed by the producers of alloy 
steels. Now that the heavy demand for war 
materials has declined, there is more capacity avail- 
able to meet civilian requirements which have 
accumulated during the war years, and which will 
inevitably arise during the reconstruction period. 
There is considerable demand for shipbuilding and 
railway materials, but shortage of labour is a factor 
which restricts the activity of many of the finished 
steel departments. Agricultural implement makers 
also have a good deal of work in hand. 


The Midlands and South Wales 

Conditions throughout the Midlands iron 
and steel industry remain rather uneven, and recent 
weeks have brought no developments of outstand- 
ing importance. The end of the war in Europe has 
brought about a reduction in the quantities of 
materials i for Government purposes, 
although, of course, the needs of the Japanese 
campaign take up a big proportion of present 
output. It is now ible, however, for more plant 
to made available for production of a civilian 
nature, and when it is considered expedient to make 
further relaxation of controls, business, both in the 
home and export markets, will undoubtedly show 
an upward trend. At present there is little improve- 
ment in the pig iron position, although the present 
production of low and medium-phosphorus irons is 
sufficient to meet the needs of the general engineer- 
ing and jobbing foundries, which are less heavily 
engaged than they were. The light castings 
foundries are busy, but continue to be restricted 
by their limited supplies of high-phosphorus pig 
iron. In the steel trades the end of the European 
war has not caused any reduction in the demand for 
black and galvanised sheets of light gauges. Sheet 
makers have a big volume of orders in hand, and in 
some cases their commitments will ensure full 
activity until the fourth period. In consequence, 
the demand for sheet bars continues at a high level, 
and, although re-rollers now have less work in 
hand in small bars, sections and strip, they are 
taking up good quantities of billets. Heavy sections 
are still in ra‘ poor request, and the outlets for 
plates are rather restricted. Transactions in special 
steels are not outstanding. The i iron 
industry maintains a fair rate of employment, there 
being a regular demand for bars of all grades. The 
South Wales steel industry continues to be busy, 
chiefly on account of the present demand for semi- 
finished steel. Considerable quantities of soft and 
other steel billets are being absorbed, and producers 
are actively employed. Steel sheet and tinplate 
bars also have a keen demand. With regard to 
finished steel, there is a fair amount of business in 
light plates and sections, but for heavy plates and 
joists, the current demand is not very brisk. 


Non-Ferrous Metals 

The Minister of Supply has made the 
Control of Non-Ferrous Metals (No. 17) (Copper, 
Lead, and Zinc) Order, 1945, which came into force 
on June 1lth.- By this Order, the maximum prices 
of lead are increased by £5 a ton; of zinc, zinc 
sheets, and rolled zinc (boiler plates), by £5 10s. 
a ton; and of zinc oxides, by £4 lds. a ton. It 
may be noted that these are the first increases in 
the prices of unwrought lead and zinc since Decem- 
ber, 1939. The Order also abolishes the maximum 
prices for hard spelter, zinc dross, flux skimmings, 
and certain descriptions of copper scrap, brass 
scrap and swarf, and gunmetal scrap and swarf. 
The new Order does not effect any change of import- 
ance in regard to the licensing of the acquisition 
or disposal of the non-ferrous materials concerned, 
but it does provide for the exemption from the 
operation of the maximum price provisions of 
scheduled materials which are delivered or are 
intended to be delivered outside the United King- 
dom, or on board ship for export outside the United 
Kingdom. Holders of valid licences to purchase 
lead and zinc metal, as sold by the Control, granted 
on or before June 10th, may, by applying to the 
Joint Controllers, Non-Ferrous Metal Control, 
Grand Hotel, Rugby, cover themselves by purchases, 
where they have not already done so, against such 
licences up to and including June 24th, at the 
maximum prices which were ruling on June 10th. 





Railway material is in active demand, and mills 





producing steel rails have enough work in hand to 


Copies of the Order (S.R. & O., 1945, No. 642) may 
be obtained from H.M. Stationery Office, price 1d. 
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Rail and Road 


.CoLour Lieut Sienats at Evston.—Twenty- 
nine new colour-light signals, mostly four-aspect, 
have been brought into use, with continuous track 
circuiting, on the four L.M.S. main lines on the 
1}-mile section between Camden and Euston. The 
steep rising gradient 1 in 70 leaving Euston has 
always been a severe handicap to traffic working, 
but the new signalling will enable trains to leave 
the terminal at closer time intervals than hitherto. 
Greatly improved working will also result from the 
powerful beams of the new colour-light signals 
mounted as near as possible to drivers’ eye level, 
especially in fog and bad visibility conditions which 
are prevalent in this area. This installation marks a 
further stage of the change-over from semaphore 
to colour-light signalling on the L.M.S. main lines 
from Euston. On completion of the work, con- 
tinuous colour-light signalling will be in operation 
between Euston and Wembley, with the exception 
of the Euston Station area. 


New L.N.E.R. Corripor Coacu.—A new type of 
third-class corridor coach, similar in design to a first- 
class vehicle put into traffic at the beginning of the 

ear, has just been completed by the London and 

orth-Eastern Railway. Together, they form the 
prototypes of the main line coaches the company 
is to build in the immediate post-war years. The 
new coach contains seven compartments, measuring 
6ft. 6in. between the partitions, arranged in three 
groups separated by two transverse corridors. The 
end groups each consist of two compartments and 
the centre group three compartments, se that the 
distance from any compartment to the exit doors 
of the coach is reduced to a minimum. Each com- 
partment has three seats a side, with intermediate 
arm rests, thus giving a total seating capacity of 
forty-two. The body of the coach is constructed with 
teak framing and steel outer panels, and is mounted 
on an all-welded steel underframe 61ft. 6in. long. 
The compartments are upholstered in fawn and 
brown uncut moquette, and the walls and ceilings 
are covered in peach coloured rexine. Special seat 
fittings are spray painted a light chocolate colour, 
with the exception of the roof light fitting. This 
fitting has a 30-watt lamp, and is supplemented by 
four 15-watt shoulder lights. There is a toilet com- 
partment at each end of the coach. The bogies 
carrying the new vehicle possess a wheelbase of 
8it., are of the single bolster type, and of welded 
construction. The coach is fitted with buck-eye 
couplers and Pullman vestibules in accordance with 
L.N.E.R. standard practice, and weighs 33 tons. 


Air and Water 


THe Arrcrart CaRrieR H.M.S. “ LeviaTHan.” 
—The light fleet aircraft carrier H.M.S. ‘‘Leviathan”’ 
was launched from the Wallsend yard of Swan, 
Hunter and Wigham, Richardson and Co., Ltd., on 
Thursday, June 7th, the naming ceremony being 
performed by the Duchess of Kent. This is the 
second light fleet aircraft carrier to be built by the 
firm, and she will be engined by the Wallsend Slipway 
and i i Company, Ltd. Several new 
features of construction have been introduced, and 
the hangers have petrol-filing arrangements from 
tanks distributed throughout the ship, and the 
latest fire-prevention devices are fitted. The ship 
will have the new central messing system, with 
large dining halls adjacent to the galleys, serveries, 
aad sculleries, and there will be an up-to-date 
laundry. Recreation rooms, a library, a cinema, and 
a soda fountain bar are also provided. The ship 
will be equipped to meet climatic extremes, and, in 
addition, to insulation against tropical heat, and 
air-conditioning plant, de-icing and lagging arrange- 
ments for Arctic conditions will be provided. 

Four New Tyres or Arrcorart.—The Ministry 
of Aircraft Production has announced four new types 
of aircraft. A jet-propelled single-seater fighter, to 
be known as ‘‘ The Vampire,” powered by a single 
gas turbine engine, giving a speed in excess of 
500 m.p.h., has been designed and is being built 
by the De Havilland Company. A second machine, 
designed by the De Havilland Company, is a twin- 


engine fighter, ‘‘ The Hornet,” a scaled-down version has retired owing to ill-health. 


of the “‘ Mosquito.” This aircraft will be powered by 
Rolls-Royce ‘‘ Merlin ” engines and will have a top 
speed of over 470 m.p.h. Vickers-Armstrongs are 
the builders of ‘“ The an — ae ages 
single-engined fighter deve’ e “ Spit- 
fire.” It is powered by a Rolls-Royce ‘ Griffon ” 


engine, and has a speed of over 460 m.p.h. Ajjoined the Control Commission for Germany 
whey Gam the | (British Element), Economic Division, and has 


new four bomber developed 


“Lancaster,” will be known as ‘“ The Lincoln.” | been 


their colliery equipment throughout the country. 
He will operate from East Hecla Works, Sheffield. 


THE ENGINEER 





Memoranda 


A. V. Roe and Co., Ltd., in the United Kingdom, 
but will also be manufactured in both Canada and 
Australia. 


Miscellanea 
Census or Propuction Commrrrrr.—The Pre- 
sident of the Board of Trade has announced 
the appointment of a Committee under the chair- 
manship of Sir George Nelson to consider and rt 
what additional information should be collec at 
future Censuses of Production, and to recommend 
what amendments should be made in the Census of 
Production Act. ; 


ConTROL OF CapMiuM.—The Minister of Supply 
has made the Control of Non-Ferrous Metals (No. 18) 
(Cadmium) Order, 1945, which came into force on 
June 8th, 1945. This Order varies the Control of 
Non-Ferrous Metals (No. 6) (Cadmium) Order, 
1941, by exempting from the operation of the maxi- 
mum price provisions cadmium, whether virgin or 
secon » in the form of ingots, sticks, or rods, 
which is delivered or intended to be delivered out- 
side the United Kingdom or on board ship for 
export from the United Kingdom. Inquiries con- 
cerning this Order should be addressed to the Joint 
Controllers, Non-Ferrous Metals Control, Grand 
Hotel, Rugby. Copies of the Order may be obtained 
from H.M. Stationery Office, price ld. 


ReEvocaTion oF Conrrots.—The Minister of 
Supply has made the Control of Foundry Bonding 
Materials (No. 2) (Revocation) Order, 1945, revoking 
the Control of Foundry Bonding Materials (No. 1) 
Order, 1941, by which the disposal and acquisition 
of Bentonite, Colbond, and Fullers Earth, except for 
certain uses exempted under Direction I of the 
Order, were made subject to licence. The Minister 
has also mads the Control of Shaped Diamond Tools 
(No. 2) (Revocation) Order, 1945, revoking the 
Control of Shaped Diamond Tools (No. 1) Order, 
1942, which prohibited, except under licence, the 
production, di » and acquisition of shaped 
diamond tools. Copies of both Orders may be 
obtained from H.M. Stationery Office, York House, 
Kingsway, W.C. 2, price 1d. each. 
Non-rErrovus ScraP Merars.—The Minister 
of Supply has issued a list of prices. These 
are prices at Ministry of Supply depéts at which 
the Minister is prepared to effect a sale to a buyer, 
subject to there being sufficient material of that 
particular quality available at a convenient depdt 
at any icular time. The list relates to the 
period of three months from June 11th to September 
llth, and it is published without prejudice or 
commitment. It is pointed out that the schedule 
of materials may be amended, without notice, in 
the light of changing circumstances, and prices 
may be altered in accordance with market con- 
ditions, production costs, and other factors. The 
list relates to the following descriptions of non- 
ferrous scrap :—Copper, lead, zinc, brass, gun- 
metal, and nickel silver. Any inquiries regarding 
it should be made to Non-Ferrous Metals Control 
(Scrap — Is Department), Euston House, 
N.W.1. 


London, N. 


Personal and Business 


Mr. L. C. Sourncorr, A.M.I. Mech. E., has been 
appointed chief engineer of the Superheater Com- 
pany, Ltd 

Mr. F. E. Burcer and Mr. A. DryspaLe have 
been appointed joint managing and technical 
directors of Jaru, Ltd., Tredegar, Monmouthshire. 
ArtTuur Sorivener, Ltd., Birmingham, advise 
us that they have appointed Alfred Herbert, Ltd., 
Coventry, as their sole selling agents for Great 
Britain and Ireland. 

Mr. H. A. Drxon, chief engineer of Canadian 
National Railways, has retired. His successor is 
Mr.. Barton Wheelwright, formerly chief engineer 
of the C.N.R. Central Region. 

Mr. Harry BacxHovuse has been appointed 
manager of the Rotherham steelworks of Peter 
Stubs, Ltd., in succession to Mr. F. R. Furniss, who 


Haprietps, Ltd., announce that Mr. B. Allen 
has been appointed technical representative for all 


Lizvt.-CoLtonEL, G. J. W. Torner, M.C., has 


Controller of a section of the metals 
steel wire rods, steel 


Junz 15, 1945 
cece 


Colonel Turner is associated with Wrights’ Ro 
Ltd., and is a director of the Rollason Wire Com. 
pany, Ltd. 

Mr. A. G. CLAUSEN has been appointed manager 
of the refrigerating department of Peter Brother. 
heod, Ltd. 

Str Perrson Frank, Chief Engineer of 
London County Council, has been elected Prosi, 
of the Institution of Civil Engineers for 1145-49 
Prior to his appointment to the L.C.C., Sir Peirgon 
Frank was city engineer of Liverpool. 

Mr. G. R. Scuou, A.M.LE.E., A.M.I. Mech, B. 
A.M.LILA., has relinquished his appointment with 
the Central (Technical and Scientific) Register 

ini of Labour and National Service to retum 
to the M.C.C. Willesden Technical College. 

Mr. R. SHepHEeRD, M.I. Mech. E., who has for 
the past thirteen years been associated with Joseph 
Lucas, Ltd., of Birmingham, as research and 
development engineer, has now established himself 
as a consulting engineer at 21, Broad Oaks Road, 
Solihull, near Birmingham. 

Tue partnership which has for some time past 
been carried on by William Henry Clarke, Harold 
Kellett, and William Henry Church, under the style 
of Sandbeck Engineering Company, Deighton Road, 
Wetherby, manufacturers of precision tools and 
gauges, has been dissolved by mutual consent. 
Mr. Freperic E. Townprow, F.R.I.B.A,, 
formerly a@ senior architect in the Directorate of 
Post-War Building and recently Controller of Experi- 
mental Building Development in the Ministry of 
Works, has now resumed private practice at 
Iddlesleigh House, Caxton Street, Broadway, 
Westminster, S.W.1. 

Mr. A. Botrwoop has joined the board of Rootes 
Securities, Ltd., and becomes a member of the head. 
quarters executive of the Rootes group. Mr. R. B, 
Cole has been appointed director and general 
manager of Humber, Ltd., Coventry ; and Mr. E. W. 
Young has been appointed director and general 
manager of Sunbeam-Talbot, Ltd., London. 

THe British INTERNAL CoMBUSTION ENGINE 
Researcu AssocraTIon has, with the consent of the 
Admiralty, appointed Rear-Admiral D. J. Hoare as 
Director of Rastarch. Admiral Hoare, who is at 
present Superintendent of the Admiralty Engineer. 
ing Labo: , is expected to take is eon ery on 
July 23rd. The headquarters of the iation are 
at 111-112, Buckingham Avenue, Slough. 





Forthcoming Engagements 


Secretaries of Inoetitutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Austrian Engineers 
Wednesday, June 27th.—-260, Oxford Road, Manchester, 
13. ‘* Low-Temperature Physics,’’ Dr. M, Ruhe- 
mann. 7 p.m. 


Institute of British Foundrymen 
To and Saturday, June 15th and 16th.—Waldorf 
I, eg leone Annual meeting. Friday, 
6.45 p.m.; y, 9.30 a.m. 
Institution of Civil Eugineers 
To , June 15th.—Yorxs Assoc.: Great Northern 
otel, Leeds. Visit of the President, F. E. Went- 
worth Sheilds. 6 p.m. ; 
Thur. , June 2let.—Great George Street, Westminster, 
8.W.1. ‘*Foundations and Excavation,” R. 
Glossop. 5.30 p.m. 
Institution of Heating and Ventilating Engineers 
Wednesday, June 20th.—Inst. of Mechanical Engince 
Storey’s Gate, Westminster, S.W.1. “‘ Fuel Saving 
by Thermostatic Control,”’ A. L. Longworth. 6 p.m. 





Institution of Mechanical Engineers 
, June 22nd.—Storey’s Gate, Westminster, 8.W.1. 
on “‘ The ication of Screw Threads.” 
10.30 a.m. and 2.30 p.m. 
Tron and Steel Institute 
Ww and Thursday, July 11th and 12th.—Inst. of 
Civil , Great George Street, Westminster, 
8.W.1. Annual ing. Wednesday, 


10.30 a.m.; Thursday, 9.45 a.m. 
North of England Institute of Mining and Mechanical 
Engineers 


Saturday, June 16th.—Neville Hall, Westgate Road, 
Newcastle-on-Tyne. ‘“‘The Application of Modern 
Methods to the First-Aid Treatment of Accidents 
in Mines,” J. Bunyan. 2.30 p.m. 
Stephenson Locomotive Society 
Saturday, June 23rd.—302, 9g mp Glasgow. 
“ Points and Crossings,” J. Thomson. .m. 
7th.—302, Buchanan Street, Giaegow. 








The “ Lincoln ” is powered by Rolls-Royce ‘ Mer- 


lin ” engines, and not only will be manufactured by | wire, wire ropes, tubes (hot rolled), nuts and bolts. 


(Ferrous) industry, embracing 


” Safety alves,’”” W. Notman. 3 p.m. 
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A Seven-Day Journal 


Birthday Honours 


Tax first official list of Birthday Honours 
bestowed by the King was issued on Thursday, 
June 14th, and it contains the following names : 
_—Knighthoods are conferred upon Mr. Wilfred 
Ayre, chairman and managing director of the 
Burntisland Shipbuilding Company, Ltd.; Mr. 
William Hugh Stobart Chance, of Chance 
Brothers, Ltd.; Mr. Harold Stanfard Cooper, 
joint managing director of the Ford Motor 
Company ; Mr. Claude Dixon Gibb, Director of 
Armoured Fighting Vehicles Production and 
Chairman of the Tank Board, the Ministry of 
Supply, and director of C. A. Parsons, Ltd., of 
Newcastle-upon-Tyne ; Mr. Henry Thomas 
Holloway, Chairman of the Uniformity Joint 
Board of the Building and Civil Engineering 
Industries ; Professor Charles Edward Inglis, 
F.B.S., late Professor of Mechanical Sciences in 
the University of Cambridge; Mr. Charles 
Carlow Reid, Production Director of tilfe 
Ministry of Fuel and Power. The C.B.E. is 
bestowed upon Mr. G. W. Barr, joint managing 
director of the Fairfield Shipbuilding and Engi- 
neering Company, Ltd.; Mr. F. M. Birks, the 
chief engineer of the Gas Light and Coke Com- 
pany, Ltd.; Mr. G. J. Cole-Deacon, Secretary 
of the Railway Executive Committee; Mr. 
L. E. Mather, Regional Controller, the Ministry 
of Production; Mr. W. Mure, Joint Non- 
Ferrous Metals Controller, the Ministry of 
Supply ; Mr. V. M. Barrington-Ward, assistant 
general manager (operating), the London and 
North-Eastern Railway Company ; Mr. T. L. C. 
Westbrook, production controller of De Havil- 
land Aircraft Company; and Mr. W. T. 
Williams, lately Engineer Surveyor-in-Chief and 
Inspector of Testing Establishments, the 
Ministry of War Transport. In the Royal Navy 
Honours, Engineer Rear-Admiral D. J. Hoare is 
awarded the C.B. in the Military Division, and 
Engineer Rear-Admiral Perring (Retd.) C.B.E. 
in the same Division. 


Research and Development, Warlike 
Stores 

TuE Seventh Report from the Select Com- 
mittee on National Expenditure in the 1944-45 
session was issued on Friday, June 15th. It 
deals with matters relating to research and to 
the development of warlike stores. Reference 
is made in it to the problems of securing the 
maintenance, both in industry and under 
Government control, of active and fully skilled 
organisations, together with the necessary 
machine tools and equipment, for the develop- 
ment of new results flowing from establishments 
concerned with basic research, and for the 
carrying out of specific applied research, and the 
linking up of all these establishments in such a 
way that the fullest unity of purpose can be 
maintained between research, manufacture, 
and operational requirements. The Committee 
considers it to be of first importance that the 
permanent cadre of the fighting forces should 
always have available during peacetime an 
adequate quantity of the most up-to-date 
weapons and stores that continuing research and 
development can provide. Many examples of 
wasteful expenditure on warlike stores of all 
kinds have been brought to the notice of the 
Select Committee from time to time, and, the 
report states, these conclusively show that the 
daily cost of this war during the earlier years 
was unnecessarily increased and the duration 
of the war prolonged because of three simple 
facts :—That research had for long been starved, 
that adequate steps had not been taken to 
maintain during the years of peace. a nucleus 
of skilled men which could be rapidly and 
efficiently expanded for the purposes of war, 
and that the system of departmental responsi- 
bility was not sufficiently flexible fully to meet 
the changed requirements. The Committee 
recognises that, in spite of these heavy dis- 
abilities, excellent results have in many 
instances ultimately been achieved by ingeni- 
ous and sensible improvisation, and by the 
unremitting work of innumerable individuals 





and organisations in science, industry, and the 
public service. The Committee is in no doubt 
that, if research and development are not main- 
teined at a high level and encouraged by the 
right methods of control and co-ordination, 
and if terms of employment which will attract 
the best brains to the service of the State are 
not offered, the nation’s bill for the equipment 
and maintenance of its forces in a state of fight- 
ing efficiency will be disproportionately large. 


The Late Sir William Prescott 


By the death of Colonel Sir William Prescott, 
Bart., the country has lost an outstanding civil 
engineer and administrator, who did much for 
the Metropolitan Water Board, of which he was 
Chairman from 1928 to 1940. He also served 
on Government Committees connected with 
water supplies and the co-ordination of trans- 
port. He was a Lancashire man, and was born 
in 1874. He chose engineering as his profession 
and was trained at the Royal College of Science. 
He also read for the Bar and was called by 
Gray’s Inn in 1909. During the last war he 
was a Commander in the Royal Engineers, and 
was invalided home in 1915. During this war 
he was Honorary Colonel of Ist A.A. Divisional 
Signals (T.A.). For some years he represented 
Middlesex on the Metropolitan Water Board, 
and he was Chairman of that body from 1928 
until 1940. He was also Chairman of the Lee 
Conservancy Board, the Lee Conservancy 
Catchment Board, and a member of the Lee 
Valley Drainage Commission. He was a Past- 
President of the British Waterwcrks Associa- 
tion. Two of the Government Committees he 
served on were the Water Advisory Committee 
to the Ministry of Health and the Government 
Roads Advisory Committee to the Ministry of 
Transport. From the end of 1918 until 1922 he 
practised as a consulting civil engineer. In 
1938 Sir William was High Sheriff of Cambridge- 
shire and Huntingddnshire. In 1920 he was 
awarded the C.B.E., he was knighted in 1922, 
and was created a baronet in 1938. He was a 
member of the Institution of Civil Engineers 
and the Institution of Mechanical Engineers. 
He died at his home, “The Chestnuts,” God- 
menchester, Huntingdonshire, on Friday, June 
15th, at the age of seventy-one. 


Metropolitan Water Board 


AT a meeting of the Metropolitan Water 
Board held on Friday, June 15th, Mr. Hugh 
Franklin, the Chairman of the Works and 
Stores Committee, moved an emergency resolu- 
tion on the construction of reservoirs. At the 
outbreak of war, he said, the Staines West, the 
Chingford No. 2, and the new Walton reservoirs 
were in various stages of construction, and it 
was possible to proceed with work at Staines 
and Chingford, although at a greatly reduced 
rate. The contract for Walton was terminated 
in 1939 and the land has since been used for 
agricultural purposes. During the drought of 
1944 the supply of water could only be main- 
tained by the imposition of restrictions on non- 
domestic uses, by a general appeal to consumers 
for economy in the use of water, and by decreas- 
ing the flow over Teddington weir, thus enabling 
more water from the River Thames to be 
pumped into the reservoirs. As was explained 
to the Board at the time, had the new reservoirs 
been in service, the Board’s position would have 
been stronger, and these special measures might 
not have been necessary. The daily supply of 
water was approaching the pre-war figures, and 
it was anticipated that, with the reconstruction 
of blitzed areas with modern sanitary equip- 
ment, the Board will be called upon to provide 
greater quantities of water than before the war. 
It was therefore considered imperative that 
every effort should be made to complete these 
three reservoirs in as short a time as possible. 
The chief engineer was of opinion that the order 
of priority for their completion. should be—(1) 
Staines West, (2) Chingford No. 2, (3) New 
Walton. Staines West is in an advanced stage 
of construction and could be brought into use 
before the summer of 1946 if a labour force of 


180 men is immediately available for a period 
of nine months. Of the other two, Chiagford 
No. 2 is more urgently needed, in view of the 
anticipated increase in the requirements of 
East London and the necessity for impounding 
as much water as possible from the River Lee. 
It would require at least 500 men to complete 
this reservoir in a reasonable time and a similar 
number would be required to construct that at 
Walton. The provision of this labour was 
regarded as @ matter of urgency, and special 
representations should be made to the Minister 
of Health in order that the claims of London’s 
water supply may be fully considered in the 
allocation of man power ,to engineering works. 


Factory Building 


THE Distribution of Industry Act, 1945, came 
into operation on June 15th, and the Board of 
Trade has issued a statement calling attention 
to Sec. 9 of the Act. It will be recalled that in 
the original Bill Sec. 9 provided for the pro- 
hibition, in certain areas, of the erection or 
extension of industrial buildings with an aggre- 
gate floor space exceeding 3000 square feet 
without the permission of the Board of Trade. 
Under Sec. 9, as finally passed, persons con- 
templating the erection of a factory are, with 
certain exemptions, required to inform the 
Board of Trade of their intention at least sixty 
days before they let. contracts for the erection 
of the building or begin building operations. 
No notification is necessary if the proposed 
building will have an aggregate floor space of 
10,000 square feet or less; is required as an 
extension of an existing industrial undertaking, 
and is contiguous or adjacent to another indus- 
trial building used by the undertaking and 
erected before June 15th, or in respect of which 
notification under the Act has been given; or 
if it replaces another such industrial building 
used by the same undertaking, and is to be 
erected on the same site or on a contiguous 
or adjacent site. The object of this notification 
requirement is to enable the Board of Trade to 
place at the disposal of industrialists all avail- 
able information concerning sites, power; labour, 
transport, housing amenities, and similar 
matters, and to discuss with them, where, in 
their own and the national interest, they should 
consider siting their proposed buildings. Noti- 
fication should be sent in writing to the Factory 
Controller (Location), Board of Trade, Millbank, 
London, S.W.1. 


Post Office Engineers and the War 


IN a speech made at the annual conference of 
the Post Office Engineering Union, which took 
place at Morecambe on Monday, June 18th, Mr. 
Ernest Power, the chairman, disclosed that 
shortly before the end of the war the Post Office 
cable ship “ Alert” went down with all hands. 
Two officers and one member of the union who 
were on shore leave escaped, but two of these 
survivors were among the three killed shortly 
afterwards when the Post Office cable ship 
** Monarch ” was lost. No fewer than 16,000 of 
the members of the union, Mr. Power went on 
to say, had been serving with the Fighting 
Forces. Many of these men formed the skilled 
nucleus of the signal and engineering services, 
and played their full part in the campaigns of 
North Africa, Sicily, and Italy, while many were 
still engaged in operations in the Far East. At 
home much had to be done in the way of ensur- 
ing that Service demands were fully met; air 
raid precautions meant new circuits and alter- 
native exchanges, while the radio section had 
the task of duplicating the Rugby wireless 
station in a less vulnerable part of the country. 
The possible evacuation of Government and 
Government Departments from London neces- 
sitated the equipment of vast numbers of build- 
ings in various parts of the country, while the 
invasion of France involved the laying of 
hundreds of miles of new cables and the instal- 
lation of large numbers of switchboards, tele- 
phones and teleprinters. The attacks by flying 
bombs and V2 missiles made further demands 





upon the Post Office engineers for new circuits 
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Kiel - Siac] Senclnd Goslic Gi the 


German Navy 


(By Our Naval Correspondent) 


WO German navies in this century have 

been specially designed and built to 
combat and destroy British sea power, and 
both of them have gone down to defeat and 
surrender. After the last war there was the 
tremendous spectacle of a great fleet steam- 
ing westward across the North Sea to give it- 
self up. After this war there was something 
less spectacular, but more significant. That 
was the White Ensign flying from a ship in 
the portion of Kiel Harbour known as 
Tirpitzhafen, with no sign of the German 
ensign anywhere. It was a fitting climax to 
a series of two naval wars, for Tirpitz had 
been the mainspring of the German naval 
challenge. 

The cradle of both the German navies has 
been the magnificent natural and virtually 
tideless harbour at Kiel. Kiel had become 
a German naval tradition, as well as the first 
naval base. One remembers the annoyance 
of the Kaiser when the British Fleet visiting 
that port had the temerity to refuse pilots 
and give an object lesson in navigation and 
seamanship to the Imperial German Navy 

Kiel to-day, however, is the graveyard of 
a navy. The author has recently clambered 
round its shattered slipways and dockyard, 
and has flown over and round the port at a 
height of two to three hundred feet in an 
“* Auster ” reconnaissance aircraft. 

The general impression is one almost of 
unreality. One cannot escape the thought 
that if Pompeii had been a great dockyard 
port, it would have looked something like 
this. The town is between 90 and 95 per 
cent. destroyed. Where buildings are stand- 
ing, they are nearly all roofless, gutted shells. 
The whole of the area which used to be a 
backbone of the town is marked in yellow 
onthemaps of the medical officers—that means 
that it has no drains, water, gas, or electricity, 
and that it is impossible to repair these 
services. 

The dockyard is a mass of twisted steel 
girders, tumbled about in utter confusion, 
among which stands what used to be 
some of the finest machinery in the world. 
Probably a good deal of this machinery will 
be found in reasonable condition when it has 
been disentangled from the wreckage of the 
buildings which used to house it. Amid the 
ruins of a big machine shop there stands a 
giant press with the roof girders festooned 
over it. It was reminiscent of a horse rakishly 
wearing the remains of a battered straw hat. 


THE U-Boat PENS 


Among all this wreckage stand the enorm- 
ous concrete U-boat pens and the great 
concrete ‘“‘ bunkers,’”’ as the Germans call 
the shelters. Some of these are chipped, but 
that is all. They are virtually undamaged. 
The largest of the two U-boat pens has a 
roof like a great concrete football field, with 
flak positions and living accommodation for 
the flak guns’ crews at the two front corners. 
One of these positions has been shattered by 
a bomb, and there are a number of craters 
in the roof, but these are only about 2ft. 
deep, while the roof itself is 24ft. thick. It 
is doubtful whether the impact of the bombs 
was even felt within the pens. 

The bombing has produced some very odd 
freak results. Amid all the wreckage of 


installations, the two great floating cranes 
are untouched and in working order. 


That 


is a fortunate chance, for they are proving 
invaluable in the work of raising and moving 
wrecks and scuttled U-boats. In one floating 
dock a group of U-boats has been thrown off 
the chocks, and they now lie on their sides, 
but the floating dock itself is afloat on an 
‘even keel, and appears to be undamaged. In 
another place one of the smaller U-boats of 
about 250 tons, which had clearly been lying 
alongside a jetty, has been blown clean out 
of the water and now lies across the railway 
lines on the jetty. 


THE ‘‘ MILWAUKEE ” 


For the first weeks after the British occupa- 
tion of Kiel, the White Ensign and the flag 
of Vice-Admiral Baillie-Grohman flew in the 
ex-Hamburg-Amerika liner ‘* Milwaukee.” 
She had previously been used by the Germans 
as a depét ship, and was almost undamaged 
except in so far that bomb blast had broken 
the windows and even sprung some of the 
thin bulkheads of the cabins on the boat deck. 
Not far across the water from the “ Mil- 
waukee ”’ lay her sister ship the ““ New York.” 
The ‘ New York” was nothing but a seg- 
ment of rusted metal, looking like the “ pig ” 
of an orange. Air attack had turned her 
over on to her side, and she had sunk in this 
position. 

Between the “Milwaukee” and the remains 
of the “‘ New York,” the water of the harbour 
is a nightmare of scuttled U-boats. Most of 
them are floating by the bows or by the stern, 
and have the tops of their conning towers out 
of water. The majority are of the 500 or 
700 tons ocean-going types, and one is struck 
by the similarity of their conning tower and 
bow silhouettes, which make it difficult to 
distinguish one type from another. This is 
not so with the smaller types, although even 
these have a most characteristic conning- 
tower outline. 

Alongside the pier where the ‘‘ Milwaukee ” 
was lying there are more scuttled U-boats, 
most of them being of the smaller types. Only 
the tops of bridges are showing, with here 
and there a periscope or the top of a ‘“‘schnor- 
kel.”” Some of these wrecks had to be moved 
by the great floating cranes in order that 
normal boat traffic could be put into opera- 
tion. 


U-Boat CONSTRUCTION 


Kiel in wartime was devoted almost 
entirely to the production and maintenance 
of U-boats, and of the various forms of midget 
submarines. Nowhere will one find parts of 
larger vessels. Off the northern and largest 
of the U-boat pens there is anchored a half- 
completed merchant ship. She has been 
there since she was launched in the autumn 
of 1939 in order to clear the slipway for 
U-boat construction, and nothing has been 
done to complete her, despite the acknow- 
ledged German shortage of merchant ship 
tonnage at a time when the internal transport 
organisation of Occupied Europe was strained 
beyond breaking point by Allied bombing and 
by overwork. 

Nor does one find in Kiel any evidence of 
repair or even upkeep of the larger surface 
units. Some of these are there, but the spare 
parts and material which lie on the dockyard 
seem to be entirely concerned with U-boat 
construction, repair, and maintenance. One 
did not see, for instance, a single spare pro- 





a 
peller or shaft for a destroyer or cruiser, but 
there were stacks of wooden cases contain; 
spare periscopes, and rows of prefabricated 
U-boat parts. 

Prefabricated U-boat sections seem to be 
the main feature of the landscape in any 
German port. One saw them in Wilhelms. 
haven; one saw them in Bremen in even 
greater profusion; and in Hamburg on, 
came across a production line half a mile long 
which was of great interest. The sections 
apparently came in at one end of this pro. 
duction line in the rough plated state, ang 
were fitted as they passed along it, until, at 
the other end, one found sections complete 
in every detail of pipes, valves, and switches, 
Even more astonishing was the fact that the 
midship sections at the completion end of 
this production line were completely wired 
electrically, the cables to be led fore and aft 
into other sections of the completed U-boat 
being neatly reeled up on temporary reels 
secured to the bulkheads. Here was ingenuity 
in production developed to the nth degree 
and harnessed to speed of output. 

In the dockyard at Kiel there were rows 
of these U-boat sections standing alongside 
the slipways ready for assembly. In one 
place there were a dozen bows, in another a 
dozen midship sections, and so on. And on 
the slips there were four or five U-boats 
nearly completed. At first sight this seemed 
a small number, but when considered in con. 
junction with the degree of prefabrication 
employed it assumed different proportions, 
for it then became obvious that a U-boat 
would be on the slips for a very short time 
indeed—probably not more than two or three 
weeks at the outside. 


NEGLECT OF SURFACE SHIPS 


There is plenty of evidence in Kiel that 
the O.K.M.—the German naval High Com. 
mand—spared nothing and stinted nothing 
in providing the best of everything for the 
U-boats. At the same time there is ample 
evidence of the neglect of the surface ships. 
Just south of the memorial to the German 
Fleet of the last war—surely the ugliest 
Germanic structure ever built—lies the hulk 
which was the cruiser “Emden.” She is 
shrouded in camouflage netting—that German 
camouflage netting which consists of wire 
netting with bows and tags of a greenish 
tale-like material, rather like seaweed, which 
reflects light and produces a high degree of 
invisibility from the air. No camouflage can 
conceal, however, the fact that the ‘“‘“Emden’”’ 
is like a sardine tin that has been run over by 
a lorry. Her sides and deck are buckled and 
split open, and she is obviously burnt out. 
It is interesting to note, however, that her 
damage is certainly not of recent actions, for 
most of her guns have been removed— 
probably to man coast defences in the 
occupied territories. The hulk of the 
“ Emden ”’ was left to rot, and yet she was 
camouflaged. The only interpretation one 
can put on this fact is that the Germans 
wished us to believe that their surface navy 
still counted this ship—and others—on its 
strength. 

The same evidence of neglect is to be found 
among the German destroyers. Of these, 
there were a number at Kiel. Some of them 
were there, in the destroyer pens north of the 
main harbour, when the British occupying 
forces moved in, and others came in from 
Norwegian, Danish, and Baltic ports. They 
are for the most part well fitted, but unkempt 
and badly cared for. For instance, there was 
a big “ Narvik” class destroyer, with one 
gun snapped off just outside its shield. It 
had apparently happened some time before, 





but she had never been fitted with a new gun. 
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There was another big “Narvik” class 
destroyer, which had on her forecastle a 
smal] gun approximating in size to a 75 mm. 
and a few Bofors, instead of the normal 
turret of twin 5in. Inquiry revealed that 
this ship had been damaged forward in action 
with a British cruiser off Norway early in 
this year, and, instead of being properly 
repaired, she had been given this makeshift 
forward armament. 


THE ‘‘ ADMIRAL SCHEER ”’ 


In one of the basins of the dockyard lie 
the remains of the pocket battleship “Admiral 
Scheer.” Only her port side remains above 
water, with her top strake just under water. 
This was apparently the result of a bomb 
which fell in the basin alongside her and 
produced such a water-hammer effect that it 
stove in her starboard side. The basin is a 
small one—it could accommodate nothing 
except the “ Admiral Scheer ” alongside its 
northern wall, so that the water-hammer 
effect of a near miss from a bomb would be 
confined and intensified. The pocket battle- 
ship was lying with her port side to the wall, 
and she has rolled right over. The fact that 
she has rolled over so far in the basin seems 
to indicate either that the water in the basin 
is unusually deep or that the ship was under- 
going refit and that most of her superstruc- 
ture had been dismantled, otherwise she 
would surely have rested on her side with 
the superstructure on the bottom, and not 
have rolled over so far. If, indeed, she was 
under refit, there is no evidence in the 
remains of the shops alongside her that work 
was being carried on, for there are no parts 
of gun mountings or directors to be seen. 

In a graving dock just to the south of the 
basin which holds the wreck of the “‘Admiral 
Scheer” lies the heavy cruiser “ Hipper.”’ 
The “ Hipper ” had obviously been put into 
dock for repair or overhaul, and there is 
every reason to believe that she had been 
there some time before the big bombing raids 
on Kiel. The whole of her superstructure 
and funnel are painted to represent a red- 
brick building, with windows, while the rest 
of the ship is enveloped in the wire-netting 
and ‘“‘ seaweed ’’ camouflage netting, which 
is stretched over the ship and across to the 
sides of the dock. From the air that camou- 
flage is very effective, but it certainly has 
not saved the “‘ Hipper.” 

On the starboard side of the ship, about 
30ft. of her side plating are missing amidships, 
and her main deck is split away from its 
junction with the ship’s side, so that one can 
look straight down into her oil fuel tanks. 
The whole ship has settled on to the chocks, 
although the dock has flooded up, so that 
she now has three or four feet less freeboard 
than she had when in seagoing condition. 
On her port side there is a gap in her side 
abaft the funnel. Further aft, a bomb has 
landed on her quarterdeck a little abaft the 
after turret, and to port of the centre line. 
That bomb obviously went straight through 
the light upper deck and burst below. The 
whole of the port side of the quarterdeck has 
been thrown upwards and outwards, and 
now hangs forlornly over the side, its interior 
painting seeking rather shamefacedly to hide 
the gaping hole in the ship’s side. This is 
no mere hole in the port side of the quarter- 
deck. From the starboard side of the dock 
one cannot see the hole, but one can see that 
the whole width of the quarterdeck has been 
buckled, split, and lifted at least 2ft. 

What internal damage there is we do not 
yet know, but it must be very considerable, 
for it is clear that the after part of the ship 
has also been on fire. There seems no doubt 


from that dock as a ship. She will have to 
be broken up in place, but that will not 
happen until she has revealed to the British 
experts every detail and secret of her struc- 
ture and very elaborate fire-control system. 


THE ‘“‘ SEEHUNDS ” 


Alongside one of the slipways there are a 
number of long, thin channel-shaped girders 
of great strength, but very light, and fitted 
with a system of trip levers made of alumi- 
nium alloy. These are the channel girders 
which run down each side of the ‘‘ Seehund ”’ 
midget submarine, and upon which the 
torpedoes are slung. The trip levers are th 
“ firing gear ”’ for the torpedoes, the method 
of firing being merely the starting of the 
torpedo engine and the release of a stop which 
allows the torpedo to slide off the channel bar 
and begin to “run ”’ on its own account. 

Those “torpedo bearers”’ were at first 
sight the only clue to the fact that this slip- 
way had been used for the production of the 
** Seehunds,” for such sections of these as 
remained were scattered about among other 
wreckages. 

It would seem that the original scheme of 
having a ‘‘ Seehund ”’ production line on the 
slipways in the open air was abandoned as a 
result of Allied air attacks, or possibly in the 
interests of secrecy. There are no other signs 
of the external building of these little craft, 
but one of the southern set of U-boat pens 
was being used by the Germans as a produc- 
tion line for the ‘‘Seehund”’ midget sub- 
marines. In that pen, under the protection 
of 24ft. of reinforced concrete, work must 
have been going forward in a very rapid and 
efficient manner. 

Down, the length of the U-boat pen there 
is a double production line of these craft, 
which are 39ft. in length and weigh 16 tons 
when complete. They are the two-man 
midget submarines, driven on the surface or 


it can be neither raised nor lowered. Just 
before the eyepiece of the periscope is a 
small instrument panel with a compass in 
the central position, flanked by a depth gauge 
and a revolution indicator, which appears to 
be the only aid to navigation that there is. 
On one side of the pilot’s seat is the level 
indicator, and on the other the firing levers 
for the torpedoes. 

The control of the “‘Seehund” is by a 
sort of joystick surmounted by a steering 
wheel, the joystick having only a fore and 
aft motion and controlling the hydroplanes, 
while the steering wheel controls the rudder. 

Below and abaft the pilot’s seat is a second 
seat, which is occupied by the engineer, who 
has to be in an almost reclining position. 
Ready to the engineer’s hands are the valves 
for flooding and blowing the main ballast 
tanks, for trimming the craft, and for operat- 
ing the engine. There is also the lever 
operating the clutch between the engine and 
the electric motor, and arrangements for 

ting the compensation for the fuel used. 

The “‘ Seehunds ”’ used to be prefabricated 
in three parts—bows, midship section and 
tail—and these sections were welded together. 

In the U-boat pen which formed the double- 
production line for the completion of these 
craft in Kiel, there were a great number of 
sections ready for assembly. The prefabri- 
cated parts are not completely fitted, as is 
the case in the sections of the larger U-boats, 
but all along the sides of the U-boat pen in 
which the ‘‘ Seehunds ” are assembled there 
are bins and racks containing all the parte— 
pipes bent to shape, anti-flooding devices for 
“‘schnorkels ” switches, valves, and even 
Ivorine tallies. Everything has been done 
to make the fittings and their assembly into 
the “Seehund” as easy, simple, and as 
cheap as possible. Yet the finished ‘‘See- 
hund,” although it was clearly “ expend- 
able’’ and certainly not finished to the 
standards expected by the British engineering 


with the short fixed “schnorkel,” at a|and shipbuilding industries, was very strong 


speed in the neighbourhood of 8 knots by a 
60 H.P. diesel engine. They have electric 
batteries and a motor for submerged propul- 


and very adequate for the purpose for which 
it was designed. 
One of the main impressions formed at 


sion at a maximum speed of 4 to 5 knots. On| Kiel was wonder that so large and up-to-date 
the surface their endurance is 270 miles, to}a dockyard should apparently have been 
which may be added the 50 miles endurance] given over entirely to the construction of 
of the craft when electrically propelled, using|U-boats and midget U-boats. It reflected 


the batteries. They carry enough air and|the ideas of Admiral Doenitz, the U-boat 


oxygen to enable their crew of two men to| fanatic, under whose influence practically the 
endure 60 to 70 hours lying on the sea bed.| whole of German’s maritime war effort was 
When they are submerged their normal] devoted to the production of these weapons. 


cruising depth is 100ft., which keeps them 
clear of any surface dangers, but their depth 
gauges are graduated to 100 m. 

The “‘ Seehund ”’ is a single-screw, saddle- 
tank type, the saddle tanks being small and 








Sarety iv THE Use or Power Presszs.—Two 


fitted very high up on either side of the hull, | reports on safety in the use of power presses, sub- 


mitted by the Chief Inspector of Factories to the 


There is a low superstructure, little more 
than a foot high, but longer than one would 
This is because it houses not only 
the tiny conning tower, but the anti-flooding | P 
arrangements of the small fixed “‘ schnorkel,” 
which projects about 3ft. above the pressure 
hull. The conning tower is fitted with a 
hatch with a hinge at the forward side, and 
which has in it a large .glass scuttle, so that 
the hatch itself forms a wind and spray 
shield when the craft is on the surface. 

If one lowers oneself down through the 
narrow conning tower, one lands in the 
This is comfortable, and in 
front of it there is the eyepiece of the unifocal 
periscope, which projects about 3ft. above 
the top of the superstructure. This periscope 


so that the slung torpedoes nestle underneath ; - : : 
them. There are no forward hydroplanes, seen senveete Ones Seinen Serzein Hae Saet 


and the after hydroplanes are fitted very low 
down, instead of being in the wake of the 


been published by H.M. Stationery Office. The first 
of the reports points out that the great majority of 
accidents with power presses occur during a normal 
stroke of the press, through the operator’s hands 
being inadvertently within the trapping area, and 
examines various methods of preventing the many 
accidents caused in this way, as well as the relatively 
fewer accidents due to abnormal strokes of the 
ress. Fixed guards, automatic guards, and other 
devices of different types are considered, and detailed 
recommendations are made with regard to the use 
of safeguards both for new presses constructed in 
future and for existing presses. Other recommenda- 
tions are that a periodical inspection of presses 
should be required under statutory ations, and 
that special attention should be given to the training 
of operatives, tool setters, and maintenance 
personnel. The second report, presented by the 
Joint Standing Committee on the Safety of Heavy 
Power Presses, deals with the safety of the type of 
resses known as “‘ bending brakes.” It contains a 
specification and illustrations of an interlocked fixed 
guard for use with such presses, and recommends 
that certain other devices should be provided for 
ensuring the safety of the workers. It also recom- 
mends that a system of examination and upkeep of 








at all that the ‘‘ Hipper ”’ will never emerge 


can, of course, be trained in azimuth, but 


bending brakes should be devised in each factory. 
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American Road-Making Machinery 


By E. E. R. TRATMAN 
No. ViI—{Continued from page 464, June 15th) 


HILE asphaltic and bituminous paving 

is used extensively on new road con- 
struction, it is peculiarly adapted to the 
resurfacing of existing roads of all kinds of 
paving which are in poor condition and are 
either too weak for present loads and traffic 
or have been badly damaged or worn by 
heavy traffic or inadequate maintenance. 





This adaptability is due to the extreme range 


Resurfacing with bituminous concrete is 
carried on extensively in Ohio for roads of 
concrete, brick, and bituminous original 
paving; and this frequently includes the 
widening of the roads by special methods and 
equipment, as already explained. In a paper 
descriptive of this work, Mr. R. O. Belson, 
chief engineer of construction for the Ohio 
PDepartment of Highways, has pointed out 








FIG. 33—-ROAD GRADER MIXING BITUMINOUS PAVING 


or variety of compositions which can be made 
to suit the conditions of each case. 

There are many hundreds of miles of roads 
of all kinds needing such improvement, 
ranging from practical reconstruction to light 
surface treatment, and work of this kind in 
Tlilinois is shown in the accompanying four 
illustrations. In Fig. 33 the road grader— 
previously described—is mixing and spread- 
ing the windrows of bituminous paving 


that a pre-requisite for successful results is a 
good and well-drained foundation. Also, in 
the construction it is necessary to have strong 
steel forms, well staked and braced, to pre- 
vent vertical and lateral movement during 
the paving operations. 

While the mixtures vary at times, the 
paving consists usually of three layers or 
courses, thus: a base course of granulated 





slag or limestone screenings compacted to 








FIG. 35—APPLYING SURFACE COURSE 


material, and Fig. 34 shows the application 
' of tar or asphaltic composition upon a layer 
of this material by a motor tank wagon. In 
Fig. 35 the finishing machine is laying and 
spreading and tamping the wearing or surface 
course. Fig. 36 shows the final rolling, 


which here is being done by a three-wheel 
leading roller followed by a tandem roller. 
These rollers are finishing the right-hand lane, 
while the lane at the left has its roughened 





base course ready for the finishing course. — 








bituminous mat may be 4in. to 5in. thick. 
On the old paving and on top of the upper 
course of bituminous concrete a light prime 
coat or tack coat of bituminous composition 
is applied at the rate of one-tenth gallon per 
square yard. In Fig. 40 the top course jg 
being placed by the finishing machine and 
rolled by a steam tandem roller. In Fig. 37 
the finishing machine is shown at work on 
city street improvement. The rollers used 
are 7 to 10 tons weight and may be of the 
tandem or three-wheel types. Usually two 
will be sufficient, but if more are required the 
number of three-wheel rollers must not 
exceed the number of tandems. The former 
have proved excellent for levelling courses 








FIG. 34—-TANK WAGON APPLYING ROAD TAR 


in which the thickness varies and a tandem 
roller would bridge over. As to the mixture, 
a consistently uniform composition is of 
utmost importance. 

Numerous accessories to the road con- 
struction equipment may be noted briefly. 
Dump trucks or lorries are well known and 
are used extensively in the handling of earth- 
work and in the transportation of cement, 





aggregates, concrete and bituminous paving 








l}in. thickness ; two 3in. courses of bitumin- 
ous concrete ; and a surfacing course having 
@ minimum thickness of 2in. In cases where 
a 5in. base course of slag is specified, the first 
course of bituminous concrete is omitted. 
The outside edge of the second course is set 
back 3in. from that of the first course and 
the edge of the top course is set back another 
3in. To ensure a dense mixture all the coarse 
aggregate is required to pass a lin. screen. 
On roads damaged by heavy traffic the new 














FIG. 36—ROLLING BITUMINOUS PAVING 


materials. They usually dump to the rear. 
Where measured batches or charges of pre- 
pared aggregate are to be carried, the lorry 
body may be divided by transverse partitions 
hinged at the top, thus forming compart- 
ments for separate batches. The first or 
end compartment is emptied first through 
the tail gate as the body is tilted. For the 
next batch the partition is unlatched and 
swings up as the material slides out. 

Besides these ordinary dump lorries there 
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are large dump wagons, employed. especially | 
in earthwork. Many of them are handled as 
semi-trailers, having the front end supported 





and gravel pits. 


These may be permanent 
commercial plants established in or near 
large cities, or plants established temporarily 


various sizes and materials, as well as mech- 
anical weighing and measuring appliances. 
With increasing use of cement in bulk there 














FiG. 37—FINISHING MACHINE 


on the rear of the tractor, so that the wagon 
requires only two wheels or crawlers under its 
rear end. The wagons, of 10 to 25 cubic 
yards capacity, dump usually through the 
bottom by means of a longitudinal hopper 
with gates to regulate the discharge. Special 
designs dump to the side or to the rear. Then 
again there are the lorries having a body which 
consists of a revolving drum of 2 to 6 cubic 
yards capacity, and in which the cement and 
aggregates are converted into concrete during 
the transportation from the batching plant to 
the road paving work, or which serve for 
carrying ready-mixed concrete.. 

Humble, but important, elements in plant 
producing concrete and bituminous paving 
materials are the bins for storage of sand, 
gravel, and stone in assorted sizes. They 
may be for storage only, delivering the 
materials by gravity flow to lorries passing 
under them. Many of them, however, are 
equipped with elaborate batching devices, 
which measure, by weight or volume, the 
various sizes of aggregate in prescribed pro- 
portions. They are often of knock-down 
construction for easy removal from one job 
or contract to another. 

Another class of auxiliary equipment 
includes the various large and small stone and 
gravel and sand handling plants at quarries 





to serve a particular contract. Such plants 
include jaw, roller, and gyratory crushers for 


has been rapid development in special lorry 
bodies, railway wagons and containers for 
the transportation of this material. Also 
special apparatus for unloading, handling, 
and measuring the cement, both to facilitate 
the work, to reduce the loss in handling, and 
to minimise the dust hazard for the operators. 
Electric vibrators serve to prevent the cement 
from clogging or arching in the storage bins 
and from clogging in the batching or 
measuring appliances. Plants for ready- 
mixed concrete are more elaborate and 
complete, since they have to produce finished 
concrete instead of mainly handling raw 
materials. 

There are several removable attachments 
for tractors and road graders which may 
increase their usefulness. Among these are 
scarifiers, rollers, sweepers, mowers, and 
snow ploughs. Sweepers may be used in 
shaping the base courses of bituminous 
paving and in cleaning concrete paving. The 
main cylindrical broom may be supple- 
mented by a small broom on a vertical shaft 
for cleaning gutters, the leaves and other 
trash being delivered to a hopper. For 
spreading stone, gravel, bituminous paving, 
&c., from dump lorries to any desired width 
there are portable and easily detachable 














Fic. 39—HAND FINISHING 


rough and fine crushing, batteries of screens, 
washers, driers, and bins for storing the 








FIG. 38—BRIDGE FOR WORK ON FRESH CONCRETE 





OF CONCRETE SURFACE 


spreaders, 8ft. to 12ft. long, attached to the 
rear of the lorry body. Distribution through 
the spreader may be effected by a spiral or 
screw conveyor or by right-hand and left- 
hand spiral grooves or flutes on a 6in. feed 
roll, as in the Buckeye spreader—Fig. 28 
ante. 

In the finishing of concrete paving a certain 
amount of skilled manual labour is required, 
as in edging the slab and floating the joints. 
To carry the men performing this work on the 
wet concrete there are bridges built of 
plank and resting on the side forms, or steel 
truss bridges on rollers which ride along the 
forms. A light truss bridge of this kind, on 
rollers, is shown in Fig. 38. Here the man on 
the bridge is placing magnetic oxide to form 
the centre line delineating the traffic lanes. 
Hand work is also sometimes needed on the 
concrete finishing, as in Fig. 39, where two 
men are giving a belt finish to the concrete 
slab, while a third man handles a long- 
handled straightedge. At the left is a plank 
bridge across the slab. The same method is 
used to remove excess water and to test the 
surface before the initial set of the concrete. 
Other devices may place the fillers at 
expansion joints. 
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Traffic striping, to indicate the lanes of 
travel, may be effected by special treatment 
as the concrete or bituminous paving is laid, 
or by means of pre-cast inserts embedded in 
the paving. More generally, however, the 
lines are painted on the finished pavement. 
For this special class of work most of the 
engineers of the highway departments of the 
several States have devices of their own. 
Some are light machines pushed ahead of a 
tractor or road grader; others are towed, 
while in some cases a self-propelling machine 
is used. The colours used are generally 
white or yellow; black and orange-red are 








Fic. 40—PAVING IN BITUMINOUS CONCRETE 


also used. In Ohio the road striping equip- 
ment has developed from a small pushcart 
to a 3-ton motor lorry travelling at a speed of 
15 miles an hour. 

Finally, it may be noted that among many 
special machines employed on various kinds 
of road work are post-hole diggers for fence 
posts and for the poles of electric wires and 
cables. Tractors or bulldozers may be fitted 
with cranes for handling and setting the poles. 

Constructicn methods on individual jobs 
or contracts vary widely, of course, according 
to local conditions, the governing specifica- 
tions, the opinions of the engineer, and the 
equipment and practice of the contractor. 





As an example, however, brief note may be 
interesting in regard to the rebuilding of a 
road in Massachusetts with two 23ft. road- 
ways separated by a paved dividing strip, 
4ft. wide, and each roadway having a 7ft. 
shoulder on the outer side. A gravel base, 
12in. thick on embankment and l5in. in 
cuttings, extended the full 64ft. width and 
was compacted with 10-ton tandem rollers. 
The concrete slab had a uniform thickness of 
Yin. and had no steel reinforcement. Coarse 
aggregate was stone having a maximum size 
of 2in., and the mixture was proportioned to 
produce a concrete of 3000 lb. strength in 





twenty-eight days. The materials were 
measured or proportioned at a batching plant 
and hauled to the work in 6-ton batching 
trucks or lorries, which delivered them to a 
“paver” or travelling concrete mixer of 
the single-drum type. About 120ft. behind 
the paver the surface of the slab was given a 
belt finish by hand. And about 100ft. further 
back the concrete was sprayed by a power 
machine with a curing composition at the 
rate of 1 gallon to 30 square yards. With a 
crew of forty to fifty men, including those at 
the batching plant and the drivers of the 
lorries, about 1200ft. of 12ft. concrete was 





laid in a working day. 








Dispersal of Fog on Airfields 


No. I1I—(Continued from page 473, June 15th) 


BURNER DESIGN AND CONSTRUCTION 


N our last article we dealt with the general 

design and construction of the burners 
and illustrated the “Haigas”’ and the 
* Haigill ’ burners, the last-named of which 
in its Mark V form was fitted to thirteen of the 
first operational airfields. 


THE “I.R.B.” BURNER 


The “I.R.B.” or intersecting runway 
burner was developed for the purpose of 
carrying the F.I.D.O. lines across runways 
intersecting the main runway. The first 
effort was a swinging gate type of burner, 
which, however, was found to be too difficult 
to manipulate and suffered from distortion 





owing to the effects of heat. When installing 


this type of burner two normal burner lines 
adjacent to an intersecting runway are 
replaced by vaporisers of the “ I.R.B.” type, 
which fulfil the twofold function of supplying 
petrol vapour to the cross runway pipes and, 
at the same time, forming part of the lateral 
burner lines. From the vaporiser at one 
side of the intersecting runway the burner 
pipe runs right across the intersecting run- 
way in the direction of the main line to a 
position intermediate between the far edge 
of the intersecting runway and the other 
vaporiser—see Fig. 7. The burner pipe from 
this second vaporiser is of shorter length and 
closes the gap, at the same time allowing a 
certain length of overlap and at this point, 





and the burner line is regulated by a single 
control and balanced heat output is obtained 
by means of an orifice plate which is inserted 
between the vaporiser_and the burner line. 


THE “ RaPex”’ BURNER 


A rapidly extinguishing burner, the 
* Rapex,”’ was developed by I.C.I. for the 
P.W.D. for the purpose of closing the open 
end of a runway against intrusions of fog 





Fic. 7—EXPERIMENTAL ‘'1.R.B.°° BURNER 


when a wind was blowing down the runway. 
The “ Rapex ” burner is similar, but larger 
than the “I.R.B.” burner, and it was fur- 
nished with an arrangement of valves and 
pipes, which made it possible for the burner 
line across the runway to be extinguished in a 
matter of a few seconds, 


THE “ HapEs”’ BURNER 


Further experimental work with the two 
types of burner above described led to the 








FIG. 8-VAPORISER OF ‘‘HADES’'’ BURNER 


“‘ Hades ” burner as a possible replacement 
for the ‘“ Haigill”’ burner along the main 
runways of airfields with the object of keeping 
everything below ground level. It consists 
essentially of a large vaporiser, sunk low into 
the ground, from which the petrol vapour 
generated is carried to a long burner pipe set 
in a trough parallel to the runway. From 
this the vapour burns freely to the 
atmosphere, and after much experiment, 
stable and smokeless burning has been 





the two “ I.R.B.” burner pipes are adjacent. 
The consumption of the vaporiser furnace 


achieved. In this burner the vaporisation 
of the fuel is separated from the burner line, 
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as in the “ I.R.B.” Our engravings Figs. 8 
and 9 show the vaporiser and burner pipes 
respectively. 


THe “ Stot’’ BURNER 


The ‘‘Slot” burner was developed by 
a team led by Dr. Lander, in which Dr. Rosin 
played a chief part, at the City and Guilds 
Engineering College of the Imperial College 
of Science and Technology. The guiding 
principles of the design were that the burners 














Fic. 9-BURNER PIPE OF ‘‘ HADES" 

were to be below ground level, so as to offer 
no obstacle to aircraft and other traffic. 
Suitability for remote ignition, automatic 
control, and signalling were also important 
design considerations. This type was 
named the ‘Slot’? burner, because it is 
housed in a trough which runs the whole 
length of the installation, and is covered by a 
steel grid strong enough to allow aircraft to 
run aeross it. The actual burner takes the 








Fic. 10—““SLoT’’ TYPE BURNER 


shape of a horizontal hairpin, in which the 
flames from the petrol vapour issuing from 
the orifices in the lower limb impinge upon 
the upper limb and vaporise the petrol flowing 
through it. The burner itself is mounted in a 
trough section made of cast iron, which in 
turn is supported in a concrete trough 
formed of special heat-resisting concrete. 
The steel covering grids are calorised in 
order to make them heat-resisting. A view 
of the “Slot” burner is reproduced in 





Fig. 10. The whole installation of ‘“ Slot ” 
burners can, be operated by electric control 
from a centrally arranged control room. A 
central switchboard controls the electrical 
ignition coils, which are provided at frequent 
intervals in the burner trough. The ignition 
system is so designed that it can be switched 
on, at the beginning of the burning period, 
and it is automatically switched off by the 
pressure developing in the burner system. 
The system of electrical remote control 
developed for the burner is being developed 





to in last week’s ENGINEER. The installa- 
tion of the “‘ Hades’’ burners was carried 
out by the J. L. Eve Construction Company, 
Ltd. For the “Slot” burners the work of 
installation was entrusted to Kinnear, 
Moodie and Co., Ltd., and Babcock and 
Wilcox, Ltd., carried out all the work con- 
nected with the mechanical construction and 
development of this type of burner, while 
the electrical arrangements for ignition and 
signalling were entrusted to the General 
Electric Company, Ltd. 








FIG. 11—PUMP ROOM 


for other types, and is applicable to all types 
of burners. ’ 


PUMPING PLANT 


In dealing with the operational installa- 
tions the pumping plant was entrusted to 
Sulzer Brothers (London), Ltd. This firm 
designed and supplied two-stage medium-lift 
pumps of the centrifugal type, which were 
driven by Ford “V8” engines. The duty 
of these pumps was 500 gallons per minute 
against a pressure of 100 lb. per square inch. 
The pumps have a running speed of 2900 to 
3000 r.p.m. A general view of one of the 
pump-houses, showing the pumps and some of 
the valves and piping, is reproduced in 
Fig. 11. 

INSTALLATION WorK 


Many firms did excellent work in the 
experimental plant installed on testing 
stations and operational airfields. Among 
these, William Press and Son, of West- 
minster, may be mentioned. The firm came 
into this work at the very beginning of the 
development and throughout the whole pro- 
gramme it has taken the greatest interest in 
both the experimental and building work and 
also the maintenance of the burner installa- 
tions. Other firms which have also con- 
tributed to the installation work connected 
with the “ Haigill ” burners were J. L. Eve 
Construction Company, Ltd., of London ; 
A. Monk and Co., Ltd., of London ; Taylor- 
Woodrow Construction, Ltd., of London ; 
and George Wimpey and Co., Ltd., of London. 
For the “ Hades ” burner plant the pre-cast 
concrete work was carried out by Kinnear, 
Moodie and Co., Ltd. This firm, we may 
add, carried out all the civil engineering 
work and installed the pumps and piping for 
the ‘‘ Pluto ” pumping stations in the Isle of 
Wight and at Dungeness, which were referred 





In the maintenance of the fog dispersal 
installation the following have each played 
a part :—William Press and Son, the Strong- 
arc Welding Company, Ltd., of Hull and 
Lincoln; and the Charlestown Engineering 
Company (St. Austell), Ltd. 








War Service of L.M.S Fleet 





Ir has now been announced that thirty-five 
ships of the London, Midland and Scottish Rail- 
way’s fleet have been on war service as military 
transports, “flak” ships, minelayers and 
sweepers, assault ships, Commando ships, 
hospital carriers, boom defence vessels, ammuni- 
tion carriers, and as ordinary transports. Eight 
ships have been lost while on Government 
service, including the “‘ Scotia,’ which was sunk 
by a bomb during the evacuation from Dunkirk. 
Six of the L.M.S. steamers took part in the 
D-day assault. Among them was the “ Princess 
Maud,” normally on the Stranraer and Larne 
route, which sailed on June 5th, 1944, with 
380 United States engineers and 20 tons of 
explosives and demolition charges to be used 
for destroying beach obstacles. Up to October 
6th, 1944, she had carried 16,211 troops to the 
Normandy beaches. Another steamer, the 
‘Princess Margaret,” sailed on D-day as a 
Commando ship, with a destroyer escort on a 
special mission to destroy heavy ~ coastal 
batteries. The “Duke of Argyll” from the 
Heysham and Belfast service was fitted out as 
an infantry landing ship and later converted 
into a hospital carrier. Two other Heysham 
vessels, the ‘‘ Duke of Lancaster” and “ Duke 
of Rothesay,” were used as hospital carriers. 
The L.M.S. Cylde steamers have, in addition to 
minesweeping, acted as tenders and have 
brought ashore thousands of troops from liners 
anchored in the Clyde. Many of them were at 
Dunkirk, the thirty-three-year-old “‘ Eagle IIT ” 
beaching herself for twelve hours so that waiting 
Troops could board her. 
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The Blackburn “B20” Seaplane 





T is now possible to refer to an interesting 

flying-boat development carried out at the 
Dumbarton works of Blackburn Aircraft, Ltd. 
The aircraft was completed and flown early in 
1940, and the possibilities of the performance 
improvement to be gained were demonstrated 
by the test results obtained. 

One of the problems which the seaplane 
designer has had to face has been the provision 
of sufficient clearance for the propellers above 
the water, especially in the case of the mono- 
plane where the engines are mounted in or on 
the wings. A second difficulty lies in the con- 
flicting requirements for angle of incidence and 
correct streamlining between the conditions of 
take-off and level flight. During take-off the 
mgin plane has to be held at a relatively large 
angle of incidence. It will be clear that the 
inclination at which the wing is normally set 
to the hull in order to achieve this incidence 
depends on the running angle of floats or hull. 
For level flight, however, a much smaller angle 
of incidence is required, and consequently the 
seaplane often assumes an attitude which gives 





a higher drag than its form would otherwise 
have and higher than for a comparable land- 
plane. . 

Both these problems were attacked several 
years ago by Major J. D. Rennie, chief seaplane 
designer of Blackburn Aircraft, Ltd., who 
patented the somewhat novel idea of making 
the planing bottom of a flying-boat retractable. 
In this patent, which incidentally included the 
retraction of the wing tip floats or stabilisers, 
which were arranged to nest inside the engine 
nacelles, the planing bottom portion of the hull 
was to be separated from the main portion on 
which it was mounted by means of a set of 
links. The links were so proportioned that in 
the lower position the hull and main plane 
assumed the best attitude for take-off, while 
in the retracted position the planing bottom or 
pontoon fitted snugly to the hull, and the whole 
formed a good streamline form. The specifica- 
tion gave details of hydraulic operating mechan- 
ism for the retraction of the lower pontoon and 
of the wing tip floats. 

Such a scheme as that outlined seemed to be 





most suitable for boats of medium size, for with 
larger boats and multiple engines the height of 
the wing above the water increased, while the 
propeller diameter remained the same. Even 
with power units of increasing size, the diamete1 
of the propellers would not increase so quickly 
as the size of the hull, so that on very large 
flying-boats the provision of clearance for the 
air screws above the water would not present 
much difficulty. The retractable planing 
bottom was actually incorporated in an aircraft 
built by the Blackburn company, known as 
the “ B.20.” 

The Blackburn “‘ B.20”’ was a medium-size, 
general-purpose, high-wing, cantilever mono- 
plane boat of all-metal construction, with twin 
engines carried in nacelles mounted on the 
leading edges. Its general appearance will be 
gathered frcm the illustrations, and the most 
striking feature is, of course, the retracting 
bottom. The main planes tapered in plan, 
the wing tips being of unusual form and com- 
prising the retractable floats. The tail plane 
and elevators were of elliptical form, and a 
single fin and rudder were adopted. Frise 
type ailerons were fitted to the main plane, and 
inboard of the ailerons there were Handley Page 
type flaps. Trimming tabs operated by the 
pilot were fitted to elevators and rudder, and 
balance tabs to the ailerons. 
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The following are the leading particulars of 
the aircraft :— 


Span (floats retracted) 82ft. 
Overall oe 69ft. 8in. 
Height (on aching ‘chassis and 

ontoon down) 25ft. 2in. 


Wing area (gross including floats) 1066 square feet 

Hull depth (pontoon retracted) 11 ft. 8in. 

Hull depth (pontoon lowered)... 16ft. 4}in. 

Wing loading (based on gross 

wing area) 32-8 lb. per sq. feet 

Power loading at take-off... ... 10-2lb. per B.H.P. 

Engines: Two Rolls- Royce “Vultures” 24- eyl., liquid 
cooled, supercharged 

Maximum power at take-off ... 1720 B.H.P. 

Maximum power at 5750ft. 1830 B.H.P. 

Propeller: Three-blade constant-speed Hydromatic, 
15ft. 6in. diameter 


Total fuel (normal! load) .. 590 gals. 
Total fuel (full ee: 976 gals. 
Total weight ... . 35,000 Ib. 


bow was situated the bomb-aimer’s 
Sighting was done through a 


In the 
compartment. 


E 
shed 
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15,000ft. With mid-upper and tail turrets 
fitted, the following maximum’ speeds were 
estimated :—268 m.p.h. at sea level, 288 m.p.h. 
at 5750ft., 306 m.p.h. at 15,000 ft. Cruising 
at 200 m.p.h., the aircraft had a range of 
1500 miles. 

The aircraft performed satisfactorily, both 
on the water and in the air, the retractable hull 
bottom fulfilling the designer’s intentions in 
every way. During the flight tests it was found 
that the mooring operations and the drogue 
handling from the deck of the pontoon were 
rendered considerably easier than with the 
conventional type of flying-boat. Work on the 
prototype was unfortunately brought to an end 
by an accident, and although a second design 
had been begun embodying similar features 
to the “ B.20,” further work had to be postponed 





as wartime demands absorbed all available 
design and factory capacity. Nevertheless, 
\ 
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ARRANGEMENT OF BLACKBURN ‘*B20°' SEAPLANE 


flat glass panel which could be opened for 
cleaning. Behind this came the operational 
compartment, which housed the first and 
second pilots, navigator, wireless operator, air 
observer, and engineer. Dual control was fitted, 
the pilots’ seats being side by side, with the 
first pilot on the port side. Following were the 
officers’ ward room, with sleeping accommoda- 
tion for two, and behind this again was the 
crew’s sleeping quarters immediately under the 
main plane. Accommodation for four was pro- 
vided. To the rear of this came the galley, and 
in this compartment was also fitted the engi- 
neer’s bench with vice and tools, &c., and 
miscellaneous gear. Aft of the galley on the 
port side was a lavatory and to the rear of this 
again a further bunk, also intended as a spare 
wireless operator’s rest position. Stowage for 
dinghies, flares, and other equipment was 
provided. 

All marine equipment not stowed in the hull, 
such as the anchor, anchor winch, boat hook, 
mooring pennant, and drogue, were stowed 
either on the pontoon deck or on the underside 
of the main hull. All mooring operations were 
carried out from the pontoon deck. Access to 
the aircraft was normally from the pontoon 
deck by way of a hatch in the floor of the bomb- 
aimer’s compartment. A folding ladder was 
fitted. Additional hatches were fitted in the 
floor of the ward room and of the galley for 
loading equipment. 

In view of the experimental nature of the 
aircraft, no defensive armament was fitted, but 
provision was made in the design for the fitting 
of power-driven turrets. Bombs were carried 
in the centre section of the main plane, there 
being two bomb cells on each side of the air- 
craft, and the bomb doors being arranged to 
take up a position inside the wing depth when 
open. 

A number of flights were made with the proto- 
type in the condition, as shown, 1.¢., with no 
turrets or guns. The estimated speeds were as 
follows :—Maximum speed, 280 m.p.h. at sea 
level; 302 m.p.h. at 5750ft.; 322 m.p.h. at 


the Blackburn company still considers the 
project a sound one, and further developments 
may mature later. 








Scotland’s Secret Ports 





Ir was revealed on Saturday, June 9th, that 
two ports were built during the war on the West 
Coast of Scotland for military export traffic. 
They were constructed entirely by military 
labour. It became essential after the fall of 
France and the Low Countries in June, 1940, 
and the consequent virtual closing of the East 
and South Coast ports to large ocean-going 
ships, to provide additional deep-water berths 
for military traffic. There was also the prob- 
ability that certain of the remaining ports might 
be damaged by enemy action. The existing 
facilities in the West Coast ports could not have 
coped with the additional military traffic, and 
it was therefore decided in August, 1940, to 
proceed with the building of two military ports 
which would provide twelve deep-water berths, 
with all facilities to meet military requirements. 
By selecting suitable sites in the Scottish lochs 
it was found that berths could be formed with 
deep water and without extensive dredging in 
areas well away from habitation. Two sites 
were selected, one in the Gareloch, off the 
Clyde, and the other in Cairnryan, Loch Ryan, 
Wigtonshire. Six deep-water berths, 500ft. 
long, at No. 1 Military Port in the Gareloch, 
and five berths, 500ft. long at No. 2 Military 
Port, Cairnryan, provide berths with 33ft. 
depth of water at low water. These berths are 
rail served and are fully equipped with cranes, 
twenty of which, now at No. 1 Military Port, 
were transferred from the quays at South- 
ampton. At both ports railways between 
3 and 6 miles long were constructed, and, in all, 
50 miles of railway track were laid in the con- 
nections and sidings and along the berths. Each 








port covers more than 14 miles of waterfront 
The work was begun at the end of 1940, and the 
first ship berthed at No. 1 Port in July, 1942. 
The Directorate of Transportation at the War 
Office was responsible for the work, which was 
carried out under the direction of Brigadier Sir 
Bruce White, Director of Ports and Inland 
Water Transport, with an expert staff responsible 
for the design of works. In certain aspects of 
the work assistance was given and designs were 
prepared by a panel of three civilian consulting 
engineers. 








Post-War Construction in 
America 


THAT much greater activity is needed 
in the planning and initiation of construction 
work for the post-war period, is the conclusion 
of a report of the American Society of Civil 
Engineers. Before the’ war ends, preparations 
should be ready for construction in the first 
year totalling £4000 million, of which 66 per 
cent. should be private residential, commercial, 
and industrial work, and 34 per cent. public 
work. But early in 1945 the value of work in 
condition for contract letting was but a thirtieth 
part of this total, although work in the design 
stage reached rather less than £2000 million. 
Furthermore, half of this latter total is for 
public works, which normally should make up 
only one-third of the grand total. Unless 
private construction gets under way quickly in 
the first post-war year public works cannot 
possibly take up the slack. Many private 
investors do not realise that it may take longer 
to prepare for construction than to carry out 
the actual building operations. It is a matter for 
the engineer to bring this fact home to local 
business men, local associations, and local public 
officials. Time is required for such preliminaries 
as acquiring land, arranging for financing, 
removing legal obstacles, and preparing the 
plans and specifications. The engineer is well 
informed as to the needs of his community and 
knows how to plan on a practical basis to meet 
these needs. An enormous programme of home 
building and commercial construction is possible, 
but it is evident that preparations for getting 
this construction ready to start are lagging to a 
dangerous extent. It should be the obligation 
of the civil engineer, who has to prepare the 
plans and specifications, to advise and stimulate 
those who make the decisions: the govern- 
mental agencies, the communities and the 
private investors. It is the many local projects 
which add up to an important national total. 
Huge dams and other works get into the news, 
but are insignificant in the total construction 
picture. 








British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each epecifi- 
cation is 2s. 3d. post free, unless otherwise stated. 





LIGHT GAUGE COPPER TUBES 


No. 659—1944. This revised edition of B.S. 659 
relates to light gauge tubes suitable for connection 
by compression fittings or capillary fittings, or by 
bronze or autogenous welding. The primary object 
of the revision has been to give effect to a reduction 
in the thicknesses of certain sizes of tubes, the 
thicknesses in the earlier edition having been 
regarded as more than adequate for the applica- 
tions for which the tubes are recommended. The 
standard outside diameters established in the 1936 
edition have been retained. The revision provides 
for two thicknesses in the larger sizes of tubes, one 
for water and gas and the other for sanitation. The 
standard dimensions are given for working water 
pressures up to 220 1b. per square inch in the case 
of tubes up to 2in. nominal size and 150 lb. per 
square inch for larger sizes. Tubes for sanitation 
are standardised in nominal sizes from lin. to 4in. 
Price 2s. post free. 
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present moment. During the 1914-18 war, 
when the necessity for the production of war- 
like weapons and ammunition in phenomenal 
quantities became fully appreciated, and the 
Ministry of Munitions was called into being, 
British industry was mobilised in a manner 
that had never been attempted before, and 
the results justified the steps taken. But on 
the conclusion of the Armistice the mistake 
was made of imagining that there would be 
no more war, the Ministry as such was dis- 
banded, and it was left to the Ordnance 
Factories and armament firms to produce the 
limited munitions that were required, and to 
undertake development work in connection 
with the new weapons that might be evolved. 

Fortunately, when the rearming of Ger- 
many indicated the probability of this 
country being involved in another war, it was 
remembered that in the last war engineering 
works of all descriptions had been required 
to meet the demand, and it was recognised 
that most of the technique which had been 
acquired with much heart-burning had now 
been lost irretrievably, and that many of the 
engineers who possessed the knowledge were 
no longer available. Accordingly, a very 
modest scheme of industrial mobilisation was 
embarked upon and an endeavour was made 
to obtain the interest of firms which had 
given good service in the past, with a view to 
securing their co-operation in the event of 
hostilities. But with all the good will in the 
world it is not easy to revive a lost art with- 
out facilities for its practical application, and 
here lay a difficulty in that peacetime require- 
ments were very limited, and were readily met 
by the armament firms. Furthermore, the 
small numbers of a variety of types did not 
justify the use of those special machine tools 
that are so essential to mass production. 
Nevertheless, it was decided to place a 
number of ‘educational orders’ with as 
many firms as possible, so that they might 
acquire in the school of experience the art 
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ENGINEERS AND WAR POTENTIAL 


At the present moment no one would 
attempt to gainsay the outstanding contri- 
bution made by British engineers to the 
victory that has been achieved in Europe, 
but memory is short, and with politics again 
rearing its head in our midst it behoves us 
to examine the position to ensure that the 
lessons of this war are not forgotten as, un- 
happily, to a large extent were those of the last 
in the period of somewhat restless peace that 
succeeded the Armistice of 1918. Conclu- 
sions reached during the recent conflict have 
generally confirmed those arrived at after a 
similar time of trial and error during the first 
world war. If the country had benefited by 


past experience much valuable time might 
have been saved, and it is with a view to the 
avoidance of another repetition of past mis- 


the country went to war it was easier to turn 
over from peacetime to war production, but 
the situation might have been infinitely 
better had more attention been paid to the 
preparation for war in days of peace. It is 
to be hoped that future responsibility for such 
work will not be vested in the Royal Ordnance 
Factories or in any other similar body. It is 
interesting to learn that these factories con- 
tributed under 10 per cent. of the ammuni- 
tion ovtput of the country. Without in any 
way detracting from the valuable work per- 
formed in national factories, it is suggested 
that their primary concern is to keep their 
employees occupied, and accordingly while 
they welcome continuation orders, they are 
naturally by no means as keen on the smaller 
and more exacting experimental ones. With 
such unpleasant engines of warfare as the 
flying bomb and long-range rocket still in 
their infancy, it would appear to be impera- 
tive to safeguard the future by being so far 
ahead of any potential enemy that he will 
think twice or three times before involving 
mankind in all the carnage and destruction 
which has already twice been inflicted on 
peace-loving nations. 

Let it not be imagined that the foregoing 
is but an appeal to the powers that be for the 
retention of the Ministry of Supply or any 





takes that we are raising the question at the 


other particular Government Department. 





It is rather an attempt to urge the necessity 
for being sure that if another war should be 
forced on us, we shall not have to begin 
de novo, but shall be able at once to pick 
up the threads from where we are leaving 
them now. Human nature being what 
it is, it is unsafe to assume that we shall 
never have another war of magnitude, but 
we can at least urge that full advantage be 
taken of all the lessons learned in this war, 
that systematic records be kept of the various 
manufacturing processes that have been 
evolved, and that in each of the Service 
Departments there be maintained a branch 
which will determine the best methods 
of production for all the new weapons 
that may be designed. This organisation 
should be given a free hand, and should 
not be trammelled by being associated 
with any Ordnance Factory or, indeed, 
any single manufacturing concern, however 
efficient, but have full power to approach all 
industrial undertakings in order to foster their 
interest in future developments. At the same 
time, it should keep in close touch with all new 
designs, and have them suitably modified to 
ensure the smoothing out of all manufacturing 
difficulties, even before they arose. What the 
future has in store, no one can be expected 
to prophecy, but we can be sure that there 
will be many far-reaching developments, 
which can only be translated into practical 
propositions if there is effective co-operation 
in the early stages, and if qualified engi- 
neers are afforded the opportunity of initiat- 
ing new ideas, of following them through 
their experimental stages, and, finally, of 
arranging the best means of putting them 
into mass production when the time arrives. 
Such an organisation could give excellent 
results, provided its terms of reference were 
sufficiently wide, and that engineers of vision 
controlled its operation, men with a 
sympathetic feeling towards all inventors that 
went beyond mere telerance. As the latest 
Report by the Select Committee on Public 
Expenditure observes “failure to evolve 
means of securing the closest contacts between 
the scientist, the manufacturer, and the 
fighting man must inevitably lead to gross 
extravagance and perhaps imperil the 
existence of the nation.” 


Monopolies and Cartels 


From 3.38 p.m. till four minutes to seven 
o’clock on June 13th the House of Commons 
debated cartels and monopolies, on a motion 
brovght forward by Mr. Ellis Smith that 
‘* His Majesty’s Government should submit a 
White Paper to the House describing the 
scope and pre-war effects of monopolies, 
cartels, combines, proprietary concerns, and 
trading associations.’’ We say “debated” 
out of deference to the House, but, as a 
matter of fact, much of the time was wasted 
on political wrangling, and at no time, until 
the President of the Board of Trade replied, 
did it approach the level on which we like 
to think the affairs of the nation are con- 
ducted, and at times descended to mere 
personal abuse and an exhibition of ill- 
founded prejudices. This was all very 
deplorable, because in substance all parties 
were agreed that the activities and conse- 
quences of industrial cartels and monopolies 
ought to be investigated. 





It was Mr. Oliver Lyttelton, President of 
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the Board of Trade—who might be described 
as a fortuitous politician—who raised the 
debate out of the mud puddle in which the 
professional politicians were bespattering 
each other. In a detached review, wholly 
without rancour or bias, he presented in less 
than half an hour an admirable outline of the 
pros and cons of both cartels and monopolies. 
It was what he himself called an “ objective 
approach.” “* We should not,” he said, ‘‘ be 
too ready to impute blame to those who 
engage in some restrictive practices, whether 
on the capital side or the labour side.” Some 
of the restrictions were the natural protec- 
tion which the employer makes against bank- 
ruptcy and the trade unionist against unem- 
ployment. He took the wind out of the 
Opposition’s sails by warmly defending 
demarcation and other restrictive practices of 
the trade unions. Turning to the employers’ 
side, he made the point that there was nothing 
to the public advantage in over-production of 
commodities. The result might be the forcing 
down of prices ‘‘ below any possible cost of 
production,’ with bankruptcy as the issue. 
As an example, he took the problem of 
the redundant stocks of motor vehicles 
that will remain in the Government’s 
hands when the war with Japan comes 
to an end. ‘To throw those stocks on 
the market would have a bad effect on the 
motor industry and would cause unemploy- 
ment. They must be “liquidated in an 
orderly manner,” but, he added, ‘‘do not 
let us delude ourselves that that is not a 
restrictive practice.” That example showed 
that in the interests of current employment it 
was sometimes not only necessary and bene- 
ficial but essential to prevent stocks being 
thrown on the market. Coming to cartels, 
Mr. Lyttelton then showed how advantageous 
it was that certain geographical restrictions 
should be observed, and after touching upon 
the value of patents and the balance in 
favour of such monopolies, he ended with 
the observation that ‘‘ without some form of 
restriction you cannot have a policy of full 
employment.” but ‘‘ we should prevent by 
any means that are necessary the creation of 
artificial scarcity, merely for the sake of 
putting up profits.’”” Some practices were 
bad and indefensible, but others were highly 
beneficial to employment, and he concluded 
that the answer to the problem is “to let 
the light of publicity beat on these arrange- 
ments.” 

This speech of Mr. Lyttelton’s, brief as it 
was, should do much to remove the mis- 
understandings which manifestly exist about 
so-called restrictive practices. Those who 
have not examined the subject are very apt 
to regard all monopolies, cartels, price rings, 
and so on, as attempts to make “ corners.” 
They see only the evil side, and forget that 
the business of the world could not be carried 
on at all without organisation and manage- 
ment, and that it is often better conducted 
when there is an understanding between 
rivals than when animosity prevails. There 
is no question at all that if the Government 
orders the preparation of a White Paper 
many abuses will be exposed in it. On the 
other hand, it is equally certain that un- 
answerable cases for restriction of output will 
appear, and that the advantages of moro- 
polies will be shown often to outweigh their 
disadvantages. If such a White Paper could 


prejudices that have gathered round this 
subject and place the facts and the whole 
facts in their true light before the public, 
we, for one, should welcome it. 








Obituary 
GEORGE MORDEY CARTER 


Many of our readers, both in London and 
on the North-East Coast, will learn with deep 
regret of the sudden death in London, on 
Thursday, June 6th, following a dinner given 
in his honour, of George Mordey Carter, the 
founder and governing director of George M. 
Carter (Erectors), Ltd., of Newcastle-upon- 
Tyne, and until quite lately Director of 
Emergency Works at the Ministry of Works. 

George Carter, who was in his fiftieth year, 
was the elder son of the late Sir George J. 
Carter, the managing director of Cammell, 
Laird and Co., Ltd., of Birkenhead. He was 
educated at Aysgarth and Uppingham schools 
and was trained as an engineer and ship- 
builder at Cammell, Laird’s Birkenhead yard, 
and at a later date went to R. and W. Haw- 
thorn, Leslie and Co., Ltd., Hebburn-on- 
Tyne, as assistant manager. He was a well- 
known figure on the North-East Coast, where 
he was engaged in business as a construc- 
tional engineer and as an agent. He was the 
founder and governing director of his own 
firm, George M. Carter (Erectors), Ltd., of 
Newcastle-upon-Tyne and Westminster, and 
was also a director of C. Vaux and Son and 
Newalls Installations, Ltd. He was agent 
for Light Alloys, Ltd., Manganese Bronze 
and Brass Company, Ltd., I.C.I. Explosives, 
Ltd., Hills Patented Gearing Company, Ltd.., 
the Birmingham Guild, Ltd., Hadfields, Ltd., 
Quickset Water Sealers, Ltd., Hathernware, 
Ltd., Hoskins and Sewell, Ltd., and R. White 
and Sons. In July, 1941, he joined the 
Ministry of Works as Assistant Director of 
Emergency Works in order to organise the 
recovery of scrap metal and steel throughout 
the country ; later, he became Director of 
Emergency Works and Recovery, @ position 
which he occupied with distinction until 
April last. In the four years over 4} million 
tons of scrap were recovered, and that total 
included about half a million tons of railings 
and the same amount of blitzed steel. During 
the flying bomb and V2 attacks on London, 
Mr. George Carter organised first-aid repairs. 
In 1944 his work for the nation was recog- 
nised by the bestowal of the C.B.E. He took 





a keen interest in farming and cattle breed- 
ing, and was an international figure in the 
Boy Scout movement, serving as Head- 
quarters Commissioner for Rover Scouts 
from 1938. His cheery presence made him 
many friends both in and outside business, 
and his early death is mourned by many who 
knew him in the North, in London, and in 
the South of England, where he accomplished 
so much for the war effort. 





C. F. DENDY MARSHALL 


THERE is, perhaps, no one who has given 
so much attention to the history of British 
railways as Mr. Dendy Marshall, whose death, 
on June 14th, we deeply lament. He wrote 
in his time many articles on the subject for 
THE ENGINEER, was the author of books on 
it, and contributed papers on it to the 
Newcomen and other societies. He had, too, 
at his home the finest private collection of 
railwayana in the kingdom—pictures, books, 
china, medals, drawings, &c. 

But he was more than a collector and 
historian, for, possessing a good degree of 
mathematical skill, he devoted attention to 
technical problems, such as the resistance of 
trains, on which he wrote a well-known 
treatise. He took, also, an interest in aero- 
nautics. In 1930 he received from the Insti- 
tution of Mechanical Engineers an award of 
the George Stephenson plaque for his paper 
on ‘‘ The Motion of Railway Vehicles on a 
Curved Line.” 

He was born in 1873, was educated at 
Hurstpierpoint and Trinity, Cambridge, and, 
in due course, was called to the Bar, though, 
we believe, he never practised as a barrister. 
His tastes, in fact, seemed to lean towards 
engineering, but he was not a qualified engi- 
neer. During the war of 1914-18 he was a 
technical examiner to the Munitions Inven- 
tions Department. He designed a four- 
cylinder compound locomotive and invented 
a vacuum feed for petrol engines. He was a 
member of the Institution of Locomotive 
Engineers and of the Royal Aeronautical 
Society, but he will be remembered best by 
the members of the Newcomen Society, of 
which he was a Past-President, a constant 
attendant with Mrs. Dendy Marshall at its 
meetings, and an exceptionally popular 
member. His publications, principally in the 
form of articles and papers, are far too 
numerous to name, but mention must be 
made of his large “‘ History of the Southern 
Railway,’ which was published by that 
company in 1936. 











Letters to 


WAR INVENTIONS IN YEARS OF PEACE 


Str,—Since the above interesting article, 
there have been some good comments through 
your publication of letters, and therefore I am 
writing to make a suggestion which I consider 
should provide the means to eradicate opposi- 
tion to and encourage the support of invention 
throughout trade generally in this country and 
the British Empire. 

We are a nation which, for its economic exist- 
ence, must balance the necessity of the import 
of food, &c., with a good and ever-expanding 
general export trade. This can best be encour- 
aged and increased by the disciplined intro- 





duction and development of inventive ideas of 





eradicate some of the dangerous slogans and 





the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





all sorts, great and small into our industrial 
markets. This, both in far and recent past, 
seems to require a world war to produce the 
necessary stimulus and open-mindedness to 
give invention a fair trial. Why cannot this 
open-mindedness be maintained during peace 
instead of being stifled by the lack of encourage- 
ment and the opposition of vested interest of 
trades already established ? 

Twice now within a third of a century this 
country has turned to our inventive talent 
and asked them to save us, and twice this has 
been accomplished, together with the heroic 
backing of many, a large percentage of whom 
have lost their lives or permanent health in the 
accomplishment. Why cannot we encourage 
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this spirit of support in peace? Surely the 
solution could be found in the creation and 
maintenance of a public body, such as an 
Institution of Invention or Industrial Research, 
which can act as a fair and unbiassed link 
between the inventor and commerce. Such an 
organisation can be promoted and run through 
the co-operation of our existing public bodies 
and does not require the creation and rapid 
growth of a new institution. 

We have practical proof that such a body can 
exist, both in peace and war, in the Mellon 
Institute of Pittsburgh in America, which has 
existed for the encouragement of invention 
since 1913, and before this war was working in a 
building larger than Buckingham Palace on 
inventions and research connected with them, 
and turning work away. 

Once introduced to our industrial market 
through channels or personalities respected by 
them, the finance would be easy, especially if 
the Government used the profits of the Patent 
Office—somewhere in the neighbourhood of 
£200,000 to £300,000—as its contribution. 
Another quarter of a million could be provided 
by seven years’ allocation of £2000 annually by 
one to two hundred with incomes of over 
£10,000, which, at the present rate of taxation, 
would not cost them annually more than £200 
each. This would mean half a million per 
annum, which would be ample for such an 
organisation, and, if started on the right lines, 
would not be required for much longer than the 
first three or four years. 

Preliminary details of such a body can be 
given if you should be interested enough in 
them, but to include them in this letter would 
make it too long for an introductory statement. 
These can be supplied for criticism and further 
suggestions if thought sufficiently interesting. 
However, I am sure that, if started now on the 
right lines, before post-war trade becomes fully 
developed and our Allies in war become our 
opponents in peace, it can still develop into one 
of the most important national movements of 
our times, and one that will grow throughout 
Great Britain and the British Empire for the 
lasting benefit and progress of trade and civilisa- 
tion throughout the world. ARROL Morr. 

25, Victoria Street, S.W.1, 

June 18th. 


EIGHT-COUPLED LOCOMOTIVES ON 
BRITISH RAILWAYS 


Sm,—I have just read with considerable 
interest the article on eight-coupled locomotives, 
which appeared in your issues of May 4th and 
llth, 1945, but I was surprised to see that no 
information was given on the locomotives 
built by the Caledonian Railway. It is true that 
only a small number were turned out, but these 
engines, which were designed by J. F. McIntosh, 
had some unusual features and a few details 
may be of interest. 

Eight 0-8-0 tender locomotives were built, 
two in 1901 and six in 1903, and these had the 
following main dimensions :— 
2lin. by 26in. 
54in. diameter 
175 lb. per square inch 
2108 square feet 


23 square feet 
60-6 tons 


Cylinders (two inside) 
Wheels (coupled) . 
Boiler pressure . 

Total heating surface 

Grate area. 

Weight (engine only) 
The appearance of the locomotives was different 
from that of any other 0—8—0 type on account 
of the very long wheel base, which was 22ft. 4in., 
compared with 18ft. 3in. for the L.M.S. standard 
class ‘“‘ 7F,” and only 16ft. 4in. for the L.Y.R. 
engines. This length was accentuated by the 
wheel spacing, since the driving and third pairs 
were set close together, leaving wide gaps 
between the leading and driving, and third and 
trailing, pairs. Special joints were incorporated 


in the coupling-rods to allow some flexibility. 
The engines were primarily intended to haul 


heavy mineral trains made up from 30-ton high- 
capacity bogie wagons constructed at the same 
time. The locomotives and wagons were all 
fitted with the Westinghouse brake, so that 
continuous-braked trains could be run. These 
must have been among the very earliest freight 
trains of a type that even now, forty years later, 
is somewhat rare; it is interesting to note in 
this connection that an adjacent article* in your 
issue of May 4th contained an indictment of the 
still prevailing unbraked British goods train. 





Six 0-8-0 tank engines were also built 


Longsdon, that the hydrogen ion concentration 
of these soil types differed—the soils which 
responded to treatment were acid, while those 
which were unaffected were alkaline. Alkaling 
soils after treatment with an acid salt, alumi. 
nium sulphate, could then be stabilised. 

We consider this an interesting and important 
addition to our knowledge of soil stabilisation 
and one which greatly increases the range of 
soils that can be treated. 

Further successful work has been carried out 
on other sites, by treating the soil both with 
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in 1903-04; these were of the following 


dimensions :— 

19in. by 26in. 

54in. diameter 

175 lb. per square inch 
1189 square feet 


Cylinders (two —) 
Wheels... 

Boiler pressure . 

Total pied surface 


Grate area. ++ ese eee =19+5 square feet 
Wheel base... ... ...  19ft. 
Weight 62-8 tons 


Like the tender soaiieltiada: they were fitted 
with the Westinghouse brake for working trains 
of the high-capacity wagons over short distances, 
but they were also used for heavy shunting and 
banking duties. 

All of these engines appear to have performed 
satisfactorily in service, but all the tender 
engines had been withdrawn by 1929, their end 
no doubt being hastened by the policy of 
eliminating numerically small classes for which 
standard types could be substituted. The tank 
engines survived rather longer, the last remain- 
ing in service until 1939. The twenty-eight- 
year life of the tender locomotives is in marked 
contrast to that of the same designer’s more 
numerous classes. Thus, his 0-4-4T and 
0-6-O0T engines were first introduced in 1895, 
so that these types are now fifty years old, but 
I believe that none of them have yet been 
scrapped. I. S. Morton. 

Loughborough, June 7th. 


SOIL STABILISATION 


S1r,—A recent advance in soil stabilisation 
technique is the use of polar substances as 
stabilisers. These check the rise of capillary 
moisture in the soil and are effective when 
present even in very small quantities. 

Two stabilisers which have proved successful 
in practice are (a) ‘‘ Vinsol,”’ a powdered resin, 
and (6) a solution of sodium rosinate. 

While carrying out full-scale tests of these 
reagents in the construction of hard standings 
on an aerodrome in 1943 it was found that 
while some soils gave excellent results with 
them, other soils of the same grading and 
apparently similar in every respect could not be 
stabilised. 

While investigating this phenomenon it was 
noticed by a member of our staff, Mr. A. E. C. 











* W. A. Willox, ‘‘ Railways After the War.” 
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aluminium sulphate and a resin stabiliser. The 
effect of such treatment is shown graphically ; 
in each case the percentage of resin stabiliser 
is plotted against the pick-up of moisture 
expressed as a percentage of the optimum 
moisture content used for compaction. For 
any standard degree of control of pick-up, such 

as 30 per cent., the required percentage of resin 
stabiliser can be read off, depending on the 
percentage of aluminium sulphate used ; that 
is, depending on the degree of acidity. It will 
be noted that the percentage of resin stabiliser 
is reduced materially by the addition of the 
aluminium sulphate, which is of economic 
importance. For Sort Mecuanics, LTp., 

H. J. B. Harpina, 
London, June 11th. Works Director. 








Literature 


SHORT NOTICES 


An Introduction to Soil Mechanics. By W. L. 
Lowe-Brown. London: Sir Isaac Pitman and 
Sons, Ltd. Price 4s. 6d. net.—In February, 
1943, a series of three articles by Dr. Lowe. 
Brown on “Soil Mechanics ” was published in 
THE ENGINEER, and in view of the interest 
shown in these articles, the author was encour- 
aged to believe that it might be useful if they 
were reproduced in book form. The articles, 
which have been largely rewritten and expanded 
since they originally appeared, cover a general 
introduction to soil mechanics ; compression 
and consolidation of cohesive material ; dams 
and, weirs on permeable foundations ; and the 
sound judgment and wide engineering experience 
required in applying the principles of soil 
mechanics. Dr. Lowe-Brown has also included 
in his book appendices dealing with a com- 
parison of earth pressure theories; Fellenius’ 
slip circles for pure cohesion; an example of 
Fellenius’ method of calculating the stability 
of slopes ; and retaining wall design. In general, 
the book gives, with but little mathematics, 4 
short descriptive survey of soil mechanics. It 
will undoubtedly interest practising engineers 
who have not been able to keep in touch with 
the subject, and will, the author feels, assist 
them in forming a more correct impression of 
the possibilities and limitations of a ‘‘ new and 
useful tool.” 
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British Bridge-Laying Tanks 


URTHER details of some of the secret devices 

used in the invasion of France and Germany 
have been made known. Among them are 
mobile tank bridges, carried on and laid by tanks, 
as shown in the accompanying engravings. 
The bridges are mounted in such a manner that 
when advancing armoured divisions are held 
up by wide ditches or cratered roads, a bridge- 
laving tank can at once lay across the obstacle 
a bridge which all the following tanks or 
vehicles can cross, all without a single man 


same operations the bridging tanks were used 
to bridge craters, streams, and flooded ditches, 
even when these were under enemy fire. 

These novel and interesting devices, a full 
technical description of which must wait until 
the war against Japan has been won, were 
designed by a team of Army officers, civilian 
designers, and technical experts of the Ministry 
of Supply, in order to provide a quick and sure 
of getting armoured vehicles across 


way 





The bridges used are of two kinds, 


obstacles. 








"2, 


Fic. 1—** VALENTINE’’ TANK 


having to leave his tank or being exposed to 
enemy fire. The tank-laid bridges enable the 
heaviest tanks to cross ditches or craters pre- 
pared by the enemy up to 30ft. wide, and to 
climb promenade walls up to l0ft. in height. 
They also have the advantage that short gaps 














TANK AND BRIDGE 


FiG. 2—** CHURCHILL ”’ 


can be bridged without having to call up extra 
bridging equipment, while, in addition, the 
men are protected during the actual bridging 
operations. In the assault on Normandy some 
of the bridge-laying tanks. successfully sur- 
mounted sea-front walls and the various anti- 
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tank walls built up by the Germans. In the 








WITH ‘SCISSORS"’ BRIDGE 

those employed by the Royal Armoured Corps 
in an armoured division and those used by the 
Royal Engineers in assault operations. 


R.A.C. BripGE-Layine TANKS 


The first of the types of bridge employed in 
R.A.C. tanks operating in armoured divisions is 
the “scissors’’ type folding bridge, which is 
carried on the top of the tank and laid auto- 
matically. Views of this type of bridge are 


reproduced in Figs. 1 and 4. In the “scissors ”’ 
bridge the span is in two halves, which are 
hinged together at the centre point. The bridge 
itself consists of a system of girders built up 
to carry two parallel trackways, which are 
spaced apart at a convenient distance for the 
track dimensions of the various vehicles it has 
to carry. The bridge we illustrate is carried on 
a ‘“‘Valentine”’ tank, although some bridges 
are carried on ‘‘ Covenanter”’ tanks. The tank 
hull is equipped with the special bridge-laying 
mechanism, which is entirely controlled from 
within the tank. The illustration, Fig. 1, shows 
the tank and bridge just after the launching cycle 
has begun, and Fig. 4 the same operation more 
than half completed, and the opening of the 
hinged joint. The mechanism is designed te 
unfold the “‘ scissors ” bridge automatically and 
lay it in position across a gap ahead of the 
bridge-laying tank carrying it. The same 
mechanism can be used to lift up the bridge 
and return it to its folded position on the top of 








Fic. 3—**‘ TWABY ARK’’ TANK 


the tank. The launching or recovery operation 
takes less than 3 min. This type of “‘scissors” 
bridge will carry tanks up to the medium class. 
A second type of bridge used by the armoured 
divisions of the R.A.C. is not a folding one, and 
it is carried on the top of a ‘“‘ Churchill” tank 
in one complete span. Again, as will be seen 
from Figs. 2 and 5, the bridge consists of two 
parallel trackways which are suitably spaced. 
A different form of bridge-laying mechanism is 
used with this type of bridge, but once more the 
effect is that the bridge can be laid across a gap 
in front of the tank or it can be recovered to the“ 
transport position on top of the tank. Fig. 2 
shows the “‘ Churchill ’ bridge-laying tank half- 
way through the launching operation, while in 
Fig. 5 we show the bridge laid and carrying 
traffic. In all operations the controls are mani- 
pulated from inside the hull of the tank. The 





launching or recovering operation only takes 




















FiG. 4—LAUNCHING THE BRIDGE 
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2min. This type of bridge is designed to carry 


the heaviest tanks. 


R.E. Bripce-Layine TANKS 


Two further types of bridging tanks have 
been used by the Royal Engineers in assault 
The first of these, which we do not 
illustrate, consisted of a bridge mounted upon 
consists of two 
trackways each made up of fwo sections of 


operations. 


an ‘“A.V.R.E.” 


tank. It 











tion are embodied to give a hauling way to the 
flensing deck, and to provide accommodation 
for the very complete factory for refining, 
extracting, and dehydration of the blubber, bone 
and meat. The propelling machinery, which is 
placed aft, comprises twin-screw triple-expan- 
sion engines by the North-Eastern Marine 
Engineering Company, Ltd., taking steam from 
eight large single-ended 2201b. pressure oil- 
burning boilers, working under the Howden 





FiG. 5—BRIDGE LAID AND CARRYING TRAFFIC 


wedge-shape form, known as “ horn-beam ”’ sec- 
tions, and united into one unit. The struc- 
ture so formed is held in a raised position in 
front of the tank and is supported and con- 
trolled by a steel wire rope. It is lowered across 
the gap in one piece, when the supporting wire 
rope is released by the tank crew inside the tank. 

In another type of bridge, which again travels 
in a raised position, a specially prepared 
“Churchill” tank is used for conveying the 
bridge and supporting it. The usual turret is 
removed and trackways are laid along the top. 
Additional trackways projecting in front and 
behind the tank and are hinged so that when 
travelling they can be raised, off the ground. In 
operation, the tank, known as a “‘ Twaby Ark,” 
is driven directly in to a gap and the front and 
back ramps are lowered, as shown in Fig. 3, in 
order to allow vehicles to pass over it. In wide 
gaps or in flooded rivers several of these tanks 
have been used by sappers with marked success. 

Bridges of the various kinds enumerated 
above have been used with outstanding success 
alike in Western Europe, Italy, and Burma. 
They may be carried in landing craft and can 
go into action in the usual way, in order that 
tanks may deploy and fight as quickly as 
possible after landing. They permit operations 
to be carried out with surprise and speed under 
conditions which would probably have meant 
enormous casualties to engineer personnel if 
these ingenious devices and equipments had 
not been available. 








Whaling Factory Tanker 
“Southern Venturer ” 


THE new whaling factory tanker ‘‘ Southern 
Venturer,” which was launched from the 
Haverton-Hill yard of the Furness Shipbuilding 
Company, Ltd., on Monday, June llth, by 
Mrs. Norman Salvesen, is the first of three 
of these ships now under construction 
for the Antarctic. She has a length of 
550ft., a beam of 74ft. 34in., and a depth of 
57ft., the loaded deadweight capacity being 
about 20,500 tons. Nine oil cargo compart- 
ments have a total capacity for about 19,150 
tons of oil. Special features of deck construc- 


forced draught system. The machinery will be 
installed by Richardsons, Westgarth and Co., 
Ltd., of West Hartlepool. The deck and auxil- 
liary machinery and the factory plant is largely 
electrically operated, and to meet these requir- 
ments, Allen oil engine driven generating plant, 
with a total of 1790 kW is installed. The 


“Southern Venturer” is to be owned by 
Chr. Salvesen and Co., of Leith. 








SpzcraL TRAINS OF PETROL.—It has been revealed 
that 2704 million gallons of petrol were transported 
in petrol tank wagons by the L.M.S. for the Army 
and Air Force during the European War; 27,043 





special trains were needed for the movement. 
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Preheating Laminated Punching 
Stock 


BakELITE laminated sheet is widely used py 
the electrical, radio, and allied industries for 
components where good insulation properties 
dimensional accuracy, and stability, and ease of 
fabrication are required. Special grades are 
manufactured which can be punched, usj 
presses similar to those used for metal stamp. 
ings. In general, Bakelite laminated punchings 
are made in a range of thicknesses from ()-010jin, 
up to fin. Punching stock possessing the 
highest electrical properties must be hot 
punched at temperatures of 100 deg. to 140 deg, 
Cent., but certain grades, suitable for low. 
tension insulation under oil or for the produc. 
tion of components not subjected to humid 
conditions, can be cold punched. Hot punching, 
however, is preferable, as it gives better results, 
and a new continuous method of preheating 
devised by Bakelite, Ltd., should, it is claimed, 
enable the treatment to be extended with 
advantage. 

Several methods of heating punching stock 
are in regular use, and the merits of the new 
method may be better appreciated if the advan. 
tages and disadvantages of existing methods are 
first considered. The principal methods norm. 
ally employed are :—(1) Hot plates, (2) oil 
baths, (3) air ovens. The heating equipment in 
each case is separate from the punching tool, 
entailing the transfer of the material from the 
heater to the tool—an intermittent operation, 
and requiring additional floor space. Loss of 
heat necessarily occurs, not only during transfer, 
but progressively as the strip is punched, with 
the result that the successive punchings are 
made at diminishing temperatures, and it 
becomes necessary to reheat each strip several 
times before the entire length can be punched. 
This reheating wastes time and impairs the 
punching qualities of the materials, frequently 
resulting in bad punching towards the end of 
the strip. 

Hot plates are convenient and economical to 
construct and operate. It is, however, extremely 
difficult to control the temperature of the hot 
plate with any degree of accuracy, and impos- 








PUNCHING PRESS WITH PREHEATER GEAR 


sible to heat the strip uniformly, as it is heated 
from one side only, and when placed on the 
plate rarely makes contact over its whole 
surface. A common fault with hot plates is 
blistering of material and consequent wastage. 
Thermostatically controlled oil baths provide 
an effective means of uniform heating, but 
strips must not be left in the bath too long. Oil 
is, however, left on the punchings, and they 
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pave to be degreased, thus introducing an 
additional process, and operators dislike work- 
ing with oily strip. Oven heating is clean, but 
in practice the length of time the strips are 
left in the oven tends to vary widely. None of 
these methods is thus entirely satisfactory. 
The need for a satisfactory and convenient 
method of heating laminated punching strip 
has been accentuated during the war by the 
greatly increased demand for high-grade, paper- 
laminated materials. 

The new method consists of passing the 
punching strip through an air-heated guideway 
attached to the punching tool, The strip is 
heated by physical contact with the air chests 
forming the guideway, which is of such length 
and so heated that the strip attains the required 
temperature before reaching the tool. Heated 
air exhausted from the air chests is not wasted, 
but is blown on to the tool, both punch and die, 
which keeps it warm and free from swarf. The 
warmed strip coming into contact with the 
warm tool is not chilled during the punching 
operation. In addition, the exhaust may be 
used to spray a@ fine oil mist on to the tool. This 
would only be necessary on special jobs and 
would defeat one of the advantages of the 
process. 

The equipment is shown diagrammatically 
herewith. A heater is connected to a supply of 
compressed air. The heated air passes to 
heating chests on each side of the strip guides. 
One end of the heated guideway is attached 
to the press table, so that when the strip is 
fed into the guideway from the free end it can 





be pushed through and into the punching tool. 
The heater can be provided with means of 
adjustment for strips of different widths and 








and axial misalignment of the driving and 
driven shafts, and absorb pulsating and vibra- 
tory loads, shocks, &c. Thus the clutch fulfills 
the dual purpose of a clutch and a flexible 
coupling. It is claimed to eliminate the 
troubles arising from incorrect installation and 
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tained compressor. It is made in two forms, 
internal expanding or outside constricting, and 
can be used as a clutch or brake. In both types 
the principle of operation is the same. 

The clutch is stated to be applicable to all 
classes of light and heavy machine drives, 
and to be particularly 
suitable for use on 
presses where instant- 
aneous control is essen- 
tial. Presses have been 
equipped in which the 
clutch is operated at the 
rate of fifty times per 
minute. Large presses 
|  andguillotines have been 
} provided with “‘ Airflex”’ 
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SUPPORT 











arranged so that the 
I brake comesinto engage- 

ment immediately the 
clutch is disengaged. A 
two-way valve with a 
short operating handle 
is employed whereby 
the press is always 
under finger-tip control. 
Push-button control 
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APPLICATION TO A CLUTCH AND TO A BRAKE 


adjustment which often occur with ordinary 
mechanical type clutches. When relining 
becomes necessary, the design permits this 
operation to be carried out quickly, No lubri- 
cation is required. 

The friction linings are mounted on metal 


ini ental 
Cold Compressed Air 























eS se Punching Tool Holder 
\ oer 
te 
| Dal 
Heated Guideway 
Punching Tool 
Stock In a ’ | - SP. = ’ 
~ cot on it y, Yi 
i aS SE LSSSesy 
Ne a Scrap Out 


“Trt Encincen” & 





“S——— Punching Press Table 
@ 


DIAGRAM OF EQUIPMENT FOR HOT PUNCHING LAMINATED STOCK 


thicknesses, and standard tool fences can be 
used in conjunction with it. 

The heater is covered by British patent rights, 
which have been acquired by Bakelite, Ltd. It 
is proposed to make it freely available to 
interested manufacturers. 








Ait-Operated Power Clutches 


WE illustrate herewith the “ Airflex ’? com- 
pressed air operated clutch recently intro- 
duced by Crofts (Engineers), Ltd., of Bradford, 
and manufactured under the ““Fawick”’ patents. 
The clutch consists of a ring-shaped cord- 
reinforced rubber gland, with freely flexing side 
walls, It is inflated or deflated at will by means 
of compressed air through the medium of a 
valve. When the air enters the air cavity, the 
gland expands and engages the friction surfaces, 
thus acting asaclutch. In operation the cushion 
of air is claimed to damp vibration and absorb 
shocks like a motor-car tyre. The formation of 
the air cavity, it is stated, is such as to maintain 
maximum pressure when inflated, and yet 
ensure instant and complete exhaustion of 
pressure air when deflated. When the clutch 
is very frequently operated, the air cushion 
assists coolness in running, combined with rapid 
heat dissipation, resulting in very low wear. 





The freely flexing side walls allow for angular 


support plates, which, in turn, are secured, by 
driving pins which pass transversely through the 
thick surface portion of the tube or gland. The 
air gland is vulecanised to the metal dise clutch 
rim. The clutch may be operated by remote 
coatrol, as only piping, hose, and valve are 
required for connection to a compressed air 
main, or it may be operated from a self-con- 











Li 


may be adapted as an 
alternative. The air 
cushion, it is claimed, 
assists in absorbing 
torsional shocks, thereby prolongiag the life 
of the gearing, shafts, bearings, and other parts 
of the press. 


Swain Sc, 








Crucible Tilting Furnace 


THE furnace illustrated herewith, made by the 
Morgan Crucible Company, Ltd., of London, is 
designed to serve the needs of the modern 
melting shop where plant is required capable of 
handling medium and large quantities of metal 
melted under accurate metallurgical control 
with efficiency and economy. It is designed as 
a general-purpose melting unit, suitable for a 
variety of uses, including sand foundry work, 
billet and strip casting, and many of the varied 
processes in use to-day which involve metal 
melting. The furnace is compact in design, and - 
incorporates hydraulic tilting and a removable 
body, to ensure easy operation and low mainten- 
ance and running costs. The power tilting 
system is claimed to give easy and smooth 
pouring at any pouring speed, and is controlled 
by the operation of a single valve lever. Tilting 
is brought under exact cortrol, and losses due 
to splashed metel and damage to the furnace 
and the work being poured by irregular tilting 
are eliminated. 

The furnace is designed to withstand heavy 
foundry usage. The overall size and floor area 
covered are considerably less than for a hand- 
tilted unit. The operating points—burner 
control, tilting control, and platform—are 
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arranged at a convenient level, so that the 
effort required to run the furnace is very little. 
Tilting is effected through an oil hydraulic 
system consisting of a telescopic ram at the 
back of the furnace, served by a motor-driven 
pump and small reservoir housed under the 
furnace platform. The action is semi-automatic 
and is controlled by the operation of a single 
valve lever. The lever is spring-loaded in the 
“shut” position and when it is released by 
the operator during tilting the furnace locks in 
position. The lever also incorporates push- 
button control of the pump motor, which is 
therefore run only when necessary, #.€., when 














CRUCIBLE TILTING FURNACE 


the furnace is tilting up. The operator thus 
controls the tilting and motoring with one hand 
by a single lever. Special arrangements can be 
made if desired to run two or three furnaces 
from a single hydraulic system. 

The tilting axis passes through the line of the 
pouring spout, sv that the furnace gives a fixed 
pouring stream throughout the tilt. The charge 
can therefore be poured direct from the furnace 
without having to move the work, whether it 
be billet, strip, or special mould, or foundry 
ladle. The furnace body is made removable, 
so that it can be easily and quickly taken out 
and changed for aspare one. The tilting shafts 
lie in open bearings, and the body is removed 
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ARRANGEMENT OF TILTING FURNACE 


simply by swinging the burner clear of the 
injector box, disconnecting the ram, and lifting 
out. 

The burner is arranged to tilt with the furnace, 
which can, if desired be fired whilst in a tilted 
position. This feature is of value in cases where 
the pouring operation is of a protracted nature, 
and it is essential to keep the charge up to a 
definite temperature throughout the pour. The 
fuel may be either oil or gas. The oil furnace is 
suitable for all fuel oils and creosote pitch ; the 
gas-fired version is supplied for either town or 
producer gas. 

Four sizes, ranging from 600 1b. (brass) to 
4 ton (aluminium) capacity, are made. The 


first three are suitable for the general range of 


largest size is limited to aluminium alloys only. 
The 600]b. size will also handle special cast 
irons. Producer gas firing is suitable for the 
aluminium alloys only. 








South African Engineering 


Notes 
(By our South African Correspondent) 
Care Town, April, 1945. 
Graving Dock Nears Completion 
Cape Town’s new £3,000,000 graving 
dock will be finished and flooded with water 
at anearly date. The gate which is being 
assembled at the head of the dock will then be 
floated down to the entrance and placed in 
position. 


Air Mail Plans for Union 


The Minister of Posts and Telegraphs 
told a Press Conference in Cape Town 
recently that a weekly air mail service from the 
Union to London would be introduced when the 
new airways trunk route was opened in July. 
The frequency of the service will be inoreased 
gradually as conditions permit. The present 
flying-boat service will continue to be used for 
both military and civilian air mail until the 
frequency of the landplane service is sufficient 
to enable it to cope with greater loads. It is 
not certain when the service for ordinary air 
mail letters from Britain to the Union will be 
inaugurated, but it is hoped soon. It will 
facilitate the sending of shipping documents 
from Britain. The Minister said that the com- 
mittee appointed by the Southern Africa Air 
Transport Council to discuss existing and future 
arrangements for the conveyance of postal 
traffic by air recommended that as far as the 
proposed air mail services were concerned any 
arrang ementmade should be incorporated in the 
general structure of the Empire air mail scheme 


Cotton Industry for Union 

During the past three years plans have 
been prepared by the Industrial Development 
Corporation’s consultants, including a cotton 
expert of worldwide experience, who was 
specially brought out from England, for the 
establishment on an economic basis of a large 
cotton textile enterprise in the Union. The 
details of the plan are being finally checked, 
and further opinions from overseas are being 
obtained in view of the magnitude of the scheme 
envisaged. The proposal has been fully dis- 
cussed with the Government, which is prepared 
to approve the establishment of this enterprise, 
subject to its feasibility being confirmed. The 
scheme envisages the establishment of a plant 
of some 60,000 spindles and 2000 looms with a 
production capacity of between 50 and 60 
million yards of fabric a year. It will provide 
direct employment for about 3500 persons. 


Union-Castle Mail Contract 

An agreement extending the Union- 
Castle Company’s mail contract with the Union 
Government has just been signed in Cape Town. 
A freight contract was also signed, which, it is 
understood, will in no way reduce existing com- 
petition between the Union-Castle Company 
and the Union Government’s own fleet of 
freighters. It is understood that the contracts 
provide for the registration in the Union of 
certain of the company’s vessels and the 
employment in the company of a number of 
South Africans. Both contracts will be sub- 
mitted to Parliament for approval. 


Bethulie Dam Begun 

Engineers and surveyors are engaged 
on the preliminary work for the large con- 
servation dam which is to be built near 
Bethulie, on the Orange River below the con- 
fluence of the Orange and Caledon rivers. The 
dam will store enough water to irrigate 1,000,000 
morgen of fertile soil from the Orange River 
valley to the Zak River valley beyond Ken- 
hardt. Electric power will be generated at a 
very cheap rate. It will be possible to electrify 
hundreds of miles of railway from this source, 





The site chosen is 6 miles upstream from 
Bethulie and 4 miles from the railway bri © 
over the Orange River on the main East 
London to Johannesburg railway line. [ft is 
believed to be the finest site in the Union for its 
purpose. The wall of the dam will be 165 
high and will give a throwback as far as Aliwaj 
North, over 60 miles as the Orange River flows 
The catchment basin covers 27,472 square miles, 
Because of the many advantages that will 
result from this scheme, the Bethulie Town 
Council has received many applications {op 
factory sites. 


Enlarging Table Bay Power Station 

The final phase in the completion of 
the Table Bay £4,500,000 power station for 
the Cape Town municipality began on Tuesday, 
April 3rd, when building contractors appeared 
on the site and started the preliminaries of g 
major construction work which will take two 
years to complete. The first part of the cop. 
tract entails the demolition of the electricity 
department’s buildings—old office block ang 
feather market hall—now abutting the railway 
line in Dock Road. The removal of these old 
buildings will provide room on the site for the 
final extension of the new power station 
buildings. When completed in two years, the 
new buildings will be large anough to accom. 
modate five 40,000-kW turbo-alternator sets, 
The present power station, which was brought 
into commercial use in 1939, houses three of 
these machines and cost about £2,000,000. The 
extensions will house the other two. 

In co-operation with all the authorities con. 
cerned in South Africa and in England, arrange. 
ments have now been made to proceed with the 
completion of the power station on the under. 
standing that a fourth turbo-alternatcr set, 
with all its ancillary plant, will be installed and 
ready for use by the winter of 1949. Contracts 
already placed amount to about £1,500,000 for 
the completion of the buildings and installation 
of the fourth machine. The fifth machine and 
its installation will cost approximately another 
£1,000,000. Mr. H. A. Eastman, the City 
Electrical Engineer, has stated that the fourth 
and fifth machines are on order in England. 
The fourth set is promised for 1947. If the 
South African Railways Administration make 
an early decision to begin the work of electrify- 
ing the main line from Cape Town to Touws 
River or beyond, the fifth machine would be 
essential to follow the installation of the fourth. 
If, however, the railway electrification scheme 
was held up, Cape Town would not require the 
fifth machine for some years to come, and the 
present order for it would be cancelled. In any 
case, the buildings would now be completed as 


originally planned to accommodate _ five 
machines. 
Mr. Eastman also made it clear that the 


present and future anticipated demand for 
electricity was such that when the final machine 
was eventually installed it would be necessary 
at that stage to have plans and drawings ready 
for another entirely new power station for Cape 
Town. 

This new power station of the future would 
almost certainly be erected at Salt River and 
would be additional to the existing Salt River 
power station. It would probably be bigger 
than the Table Bay station, now nearing com- 
pletion. Water intake facilities for these future 
power station developments at Salt River had 
been incorporated in the new harbour mole 
running from Woodstock beach. It is empha- 
sised that the completion of the Table Bay 
power station is several years behind schedule. 
Had it not been for the war the extensions now 
contemplated would have been in operation. 
Building development has been retarded during 
the war, but the demand for electricity has 
increased, taxing the resources of the depart- 
ment tothe utmost. For this reason the original 
power station in Dock Road still stands and for 
some years to come will enter on a new sphere 
of usefulness in spite of modern development 
about it. Since 1939 this old plant has 
functioned merely as a standby station for use 
in emergency. During the coming winter, 
however, and for some years to come, it will be 
brought into regular use to assist during the 








non-ferrous and aluminium alloys, whilst the 


besides supplying many industries with power. 


peak periods. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Import Duties 

Under two new Orders which take effect 
on July Ist, pre-war rates of import duty are restored 
to a number of classes of goods, among which are 
iron and steel products; metals and alloys of 
metal; rubber, including synthetic rubber ; 
chemicals ; machinery and tools; ball and roller 
pearings ; motor-cars and motor-cycles ; and elec- 
trical goods. The new Orders (S.R. & O., Nos. 692 
and 696) do not involve any question of tariff 
olicy, but carry out the intention, announced by 
the Chancellor of the Exchequer in his last Budget 
statement, of restoring to their pre-war level the 
duties on goods which during the war have been 
predominantly imported for Government purposes 
and exempted from duty as a matter of administra- 
tive convenience. Complete details of the goods 
affected and the goods which continue to be included 
inthe Free List are giveninthe Orders. Withregard 
to iron and steel goods, the Orders do not restoré 
the provisions in the pre-war tariff under which 
additional import duties were not charged on goods 
accompanied by quota certificates. Arrangements 
to repiace the pre-war quota system are under con- 
sideration. With regard to machinery, the restora- 
tion of duties will be accompanied by the reopening 
of the system under which applications may be 
made for licences to import consignments of 
machinery without payment of duty. The arrange- 
ments provide that any, importer who has or is 
applying for an import licence may apply for a 
licence to import a consignment without payment 
of duty on the ground that similar machinery is 
not, for the time being, procurable in the United 
Kingdom. Applications should be addressed to the 
Board of Trade, Import Licensing Department, 1-6, 
Tavistock Square, London, W.C.1. Importers 
should note that a duty-free licence cannot be granted 
unless application has been made and received in the 
Board of Trade before the goods in respect of which 
the application is made reach this country. They 
are therefore advised to make application without 
delay in respect of any such consignments of 
machinery which are in transit to this country, as 
such consignments will otherwise be chargeable with 
duty unless they both reach this country and are 

entered with the Customs before July Ist. 


Non-Ferrous Metals 


The Ministry of Supply has issued detailed 
figures relating to the consumption in the United 
Kingdom during the war years of the metals coming 
within the scope of the Non-Ferrous Metals Control. 
These metals are ‘copper, zinc, lead, tin, nickel, 
cadmium, antimony, cobalt, and manganese. The 
figures show that during the 5} years to March, 
1945, the consumption, in virgin metal alone, of 
copper, zinc, lead, tin, and nickel amounted to a 
grand total of 4,861,000 tons. The division of this 
total was as follows :—Copper, 2,254,000 tons ; 
zinc, 1,227,000 tons; lead, 1,148,000 tons; tin, 
132,000 tons ; and nickel, 100,000 tons. Practically 
all these tonnages were imported either as ore or 
metal, almost all the lead and nickel, the major 
part of the copper and zinc, and a substantial portion 
of the tin coming from the British Empire. These 
figures exclude the metal content of scrap, which 
was very widely used. It is not possible to give the 
1940 and 1941 totals for such scrap, but in the 
3} years covering 1942 to March, 1945—except for 
nickel scrap, where the period is shorter—the metal 
content of copper, zinc, lead, tin, and nickel in 
scrap amounted to 1,770,000 tons. This total 
covers both ‘‘ process”? scrap and residues arising 
from current manufacturing operations and old and 
reclaimed scrap and is divided as follows :— 
Copper, 1,004,000 tons; zinc, 440,000 tons; lead, 
272,000 tons ; tin, 32,000 tons ; and nickel, 22,000 
tons (1944 to March, 1945, inclusive only). The 
metals, both in virgin form and as scrap, were used 
for ammunition and other war purposes and for 
limited essential civilian purposes. Copper went 
mainly into cables and electrical equipment 
generally and into ammunition brass; zine went 
into ammunition brass and die castings for ammu- 
nition; lead into cable coverings, batteries, and 
ammunition ; tin into gunmetal, bronzes, solders, 
and tinplate for foodstuffs; and nickel went into 
alloy steel. 


Scotland and the North 


The slight improvement in business in the 
Scottish iron and steel industry, which began a week 
or so ago, has been maintained, and there are some 
indications of further development. Now that 
smaller amounts of iron and steel are required for 
actual war purposes, there is more capacity available 
for civilian production, but so far business of this 
nature has come forward very slowly. It is realised, 
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however, that as conditions become more normal 
the demand for iron and steel will quickly expand, 
and plans to meet it are well in hand. In recent 
weeks a good many inquiries have reached Scottish 
steelmakers from overseas sources and give indica- 
tion of improvement in export business. For some 
time past there has been a relatively small demand 
for shipbuilding plates, but this class of business 
has now shown an upward trend, slightly larger 
tonnages of plates and other material having been 
called for in connection with new ship construction 
and repair work. It may be noted that some of the 
export inquiries relate to shipbuilding material. 
Good quantities of plates continue to be absorbed 
by wagon builders and locomotive works. Steel 
rails and equipment required regularly by the 
collieries provide a fair amount of business. The 
re-rolling departments, however, remain rather 
poorly placed for work, as the demand for small bars 
and sections has, as yet, shown little sign of expan- 
sion. The sheet mills are still working at high 
pressure, and the demand for light-gauge sheets 
continues to be very keen. Sheets required for 
huts and for the container industry form a large 
portion of the business at present being handled, 
and in most cases delivery dates are extended. 
Outputs of galvanised sheets are as good as is 
possible, in view of the labour shortage in the 
galvanising departments. The requirements of 
Scottish pig iron users are being fairly satisfactorily 
met, and, despite the tightness of fuel supplies, the 
number of blast-furnaces in operation is being main- 
tained. In Lancashire, business throughout the 
iron and steel industry is fairly active and here, 
again, there are good indications of fuller develop- 
ment as the transition from war to peace production 
proceeds. Trade in steel semis remains brisk. The 
wire-drawing industry absorbs good quantities of 
rods and billets, and the forges make regular request 
for blooms and other materials. Light structural 
steel is in fair demand, but there is still not much 
call for heavy structural material. The plate mills 
are receiving moderate support from locomotive 
builders and boilermakers, and business in both 
black and galvanised sheets is on a high level. 
Although the aircraft industry is now taking smaller 
quantities of special alloy steels, transactions in 
these materials are on a fairly good scale. Trade in 
ordinary mild steel bars and in black bars for bright 
drawing continues to be moderate. In the finished 
iron industry a steady business prevails. Regular 
deliveries of most grades of bars are being made 
under existing contracts, and a certain amount of 
fresh buying may be noted. 


North-East Coast and Yorkshire 


The total output of the North-East Coast 
iron and steel plants is being maintained at a good 
level, although new business is not coming in quickly 
at present. The transition to more production of a 
peacetime nature will undoubtedly proceed slowly 
for a time and is to some extent influenced by labour 
shortage and restricted fuel supplies. There will be, 
however, a big demand to be met by the iron and 
steel industry as soon as a relaxation of its wartime 
controls can be made. War material for the Far 
East continues, of course, to absorb a good pro- 
portion of current production, but there is capacity 
for further business of a civilian nature. Some 
export orders have been permitted, and there are 
several indications that export trade in iron and 
steel will increase as conditions allow. Current 
supplies of pig iron are fully utilised. Hematite is 
now being allocated rather more freely, and the 
demand for all grades of pig iron is on the increase. 
Activity at the steel plants is generally good, 
although some departments are not so well occupied 
as they were a few months ago. The sheet mills are 
still very busy and their bookings for light-gauge 
black and galvanised sheets will keep them fully 
employed for several months to come. Their con- 
sumption of sheet bars is naturally very large, and 
producers are maintaining good deliveries. To 
enable this to be done there is some reduction in 
outputs of blooms and billets, and all available 
quantities of these are readily absorbed. There is 
also a great deal of activity in the rail mills, and the 
needs of the collieries in the ‘way of props, arches, 
and roofing bars continue to bring regular business. 
Orders for shipbuilding plates are still rather scarce, 
and the plate mills have little difficulty in fulfilling 
the demand at present being made on them, 
although fairly big tonnages of plates are taken up 
by the heavy engineering industries. The request 
for heavy joists and channels does not show much 
improvement. There are no outstanding new 
features to be noted in the Yorkshire iron and steel 
industry. A fair amount of business is passing 
through the steelworks, but development of civilian 
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production is gradual and is affected by the labour 
supply situation. There is, however, a fair amount 
of activity in the market. Outputs of basic and 
acid-carbon steel are well maintained and supplies 
of raw materials are satisfactory. With a decline in 
war requirements the more expensive varieties of 
alloy steel are not in very active demand, but a 
moderate business is being transacted in the cheaper 
grades. There is’a steady call for high-speed and 
other descriptions of tool steel. In the finishing 
departments conditions vary a good deal, but some 
branches are well employed, and there is an increase 
in the number of export licences being granted. 
Producers of railway material have a considerable 
amount of work in hand, and the agricultural steel 
trades are busy on machine parts, tools, and imple- 
ments. An increasing amount of stainless steel is 
being supplied for commercial uses. 


The Midlands and South Wales 

Whilst there is a moderate degree of 
activity in the Midlands iron and steelworks, the 
demand on some departments is relatively small at 
present, and further business would be weleomed. 
Some progress is being made in the change-pver to 
work of a civilian nature, but this transition is slow. 
The general engineering foundries have less work 
in hand now that Government requirements for 
castings have declined, and their present allocations 
in pig iron are sufficient for their current needs. In 
the light castings industry there is moderate 
activity, which will inevitably grow with the pre- 
vailing demand for building and domestic castings 
of various kinds. Supplies of high-phosphorus pig 
iron have, however, shown little, if any, improve- 
ment, and development in the light castings 
foundries is also hampered by the lack of skilled 
labour. In the steel trades the sheet mills remain 
the busiest section. Orders for light-gauge sheets 
are very extensive, and the conclusion of the war 
in Europe has brought no slackening in the demand. 
Most of the sheet mills are now booked for the whole 
of the next period. Galvanised, as well as black, 
sheets are in request, and deliveries of these are not 
easy on account of shortage of skilled labour in the 
galvanising departments. This heavy pressure 
upon the sheet mills makes a big demand for supplies 
of sheet bars, and although re-rollers of bars and 
strip are less busy than they were a few months ago, 
they require good quantities of billets and other 
semis to keep them going. Mills producing heavy 
plates and sections could do with more orders. 
Colliery arches and roofing bars and steel rails are 
in demand and provide regular business. In South 
Wales there is no decline in the demand for semi- 
finished steel, and the plants producing soft and 
other steel billets continue to be very well employed. 
Deliveries of sheet and tinplate bars are also main- 
tained at a high level, and consumers generally 
could readily utilise bigger quantities. Business in 
finished steel has not shown much change during 
recent weeks. The sheet makers have considerable 
orders in hand for light-gauge sheets and are thus 
assured of employment for some months to come. 
There is a moderate call for light plates and 
sections, but business in heavy material remains 
rather dull. A steady trade prevails in the tinplate 
market ; makers now having booked orders for 
a good part of their output in the third period. 


Tron and Steel Scrap 

There has been little change in the activity 
of the iron and steel scrap markets in most districts 
during the past week or so. In one or two places 
the demand appears to have relaxed a little and 
business has been quieter, but in general the request 
for good heavy material continues on a high level, 
and merchants have no difficulty in disposing of the 
quantities they are able to offer. The steelworks 
take up big tonnages of heavy steel scrap, either in 
furnace sizes or cut to foundry sizes. Mild steel 
turnings are not a very active feature of the markets, 
apart from the heavy and chipped varieties, for 
which there is a fairly good sale. In the past few 
months there has been little variation in’ the 
demand for bundled steel scrap and hydraulically 
compressed steel shearings, and current transactions 
are on a good scale. There is rather less interest 
being taken at the moment in mixed wrought iron 
and steel scrap, but good-quality heavy material of 
this description is being disposed of in fair quan- 
tities. The demand for compressed basic bundles 
remains fairly steady and is sufficient to keep tho 
presses well employed. Supplies of heavy cast iron 
scrap have not materially improved, and most users 
are anxious to secure larger tonnages. Light cast 
iron scrap is not available in any quantity, and is 
consequently not a prominent feature of the market. 
Good cast iron machinery scrap is also rather scarce 
and is readily taken up as it becomes available. 
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Notes and 


Memoranda 





Rail and Road 


Post-War Roap Moror Transport.—A meeting 
organised jointly by the Institution of Civil Engi- 
neers, the Institution of Mechanical Engineers, the 
Institution of Automobile Engineers, and the 
Institute of Transport, will be held at the Institution 
of Civil Engineers, Great George Street, West- 
minster, 8.W.1, on Wednesday, June 27th, at 
2 p.m., when a symposium of papers on ‘‘ The Post- 
War Development of Road Motor Transport ”’ will 
be presented. The papers are :—‘‘ Roads,” by 
Major H. E. Aldington, M. Inst. C.E., Chief Engi- 
neer, Ministry of Transport; ‘“‘ Progress of Motor 
Vehicle Design and Construction,” by Major 
E, G. E. Beaumont, M.I. Mech. E.; and “* Traffic,” 
by Mr. J. S. Nicholl, M. Inst. T. Following the 
presentation of the papers by the respective authors 
a discussion will take place. 


Motor VEHICLES IN SWEDEN.—According to 
official statistics, the number of motor vehicles in 
Sweden amounted to 81,239 cars and 10,691 motor- 
cycles at the beginning of this year, not including 
the vehicles of the Swedish Army. About 73,000 
of the motor-cars were producer-gas driven, while 
6309 were run on liquid fuels of various kinds, and 
1187 by electricity. In addition, there were over 
15,000 tractors burning wood or liquid fuel. The 
number of omnibuses in operation was 3896, while 
the corresponding figure for lorries was 38,206. 
Compared with the pre-war level, motor-cars in 
Sweden show a very heavy reduction, the number of 
vehicles registered in 1939 being about 250,000. 
Most of these vehicles are standing in garages, 
deprived of their tyres. The great scarcity of rubber 
is at present the worst obstacle to the Swedish 
motor traffic, but it is hoped that through imports 
at least some improvement for the most urgent 
traffic will be possible now that the war in Europe 
has ceased. It is also estimated that a portion of 
the vehicles used for essential transports will receive 
certain quantities of petrol in the immediate future. 


PrivaTeE Motor-Car Propuction.—The Board 
of Trade and the Ministry of Supply announce that 
they have agreed that motor-car manufacturers 
shall undertake production programmes for a total 
of 200,000 private cars in the next twelve months, 
of which approximately 40,000 are expected to be 
made in the present year. During the first few 
months, however, deliveries will be on a limited 
scale. These numbers are the target set for itself 
by the industry, and it has not been possible to 
guarantee that all the necessary labour and materials 
will be forthcoming. Some needed materials are 
still scarce and substitutes will have to be used. 
The date at which each manufacturer can start 
production will depend upon the timing of his 
release from war work. Since the beginning of the 
war few private cars have been made in the United 
Kingdom. and there has been no production since 
1942. The supply of cars for essential purposes, 
such as medical and nursing services, has therefore 
fallen short of the real needs, Until these needs are 
met licences to acquire cars will still be required 
from the Ministry of War Transport. As part of 
the Government’s policy to foster exports, the 
industry has been asked to make available for 
overseas purchasers 50 per cent. of its total 
production. 


Miscellanea 


New Swepise STeEL Rotitrivc Mnz.—A new 
rolling mill for steel ingots and bars has recently been 
completed at the Hagfors steelworks, belonging to 
the Swedish steel and timber concern, Uddeholms 
Aktiebolag. The plant, which has been designed 
on the most modern principles, consists of a main 
nave for the rolling mill machinery with adjoining 
buildings for heating furnaces, pickling, surface 
cleaning, &c. The mill is of the reversible two-high 
type and consists of three pairs of rollers with a 
diameter of 34in. - It is especially designed for the 
rolling of high-quality tool steel and stainless steel 
ingots. 

Cospatt.—The Minister of Supply has made the 
Control of Non-Ferrous Metals (No. 19) (Cobalt) 
(Revocation) Order, 1945, which came into force on 
June 18th. This Order revokes the Control of Non- 
Ferrous Metals (No. 10) (Cobalt) Order, 1942, under 
which the disposal and acquisition of cobalt-bearing 
ores, concentrates, and mattes, residues from which 
cobalt can be recovered, cobalt metal, cobalt oxides, 
and certain cobalt salts were subject to licence. 
Licences are no longer required for the disposal or 
acquisition of these commodities. Inquiries con- 


cerning this Order should be addressed to the Joint 


House, Eversholt Street, London, N.W.1. Copies of 
the Order may be obtained from H.M, Stationery 
Office, price Id. 

Quatity ConTrRot Metuops.—Engineering firms 
reviewing their staff requirements may be interested 
to learn of a course of elementary instruction in 
quality control methods, which is to be given in 
London from July 16th to 20th. The course, which 
will consist of lectures, practical work, and a demon- 
stration at a factory, is intended for designers, 
draughtsmen, engineers, and inspectors who are 
likely to make use of the methods in their work, and 
will be suited to those with mathematics to at least 
National Certificate standard. Those who complete 
it should then be able to install quality control in 
their own factories, and will have the foundations 
of a knowledge of statistical technique necessary in 
sound development work. The methods are applic- 
able to a wide variety of production processes. 
Details of the course can be obtained from the 
Ministry of Supply, Advisory Service on Quality 
Control. Berkeley ary London, N.W.1. 

GOVERNMENT SuRPLUS MacuHINeE Toors.—The 
Machine Tool Control has introduced further 
facilities for intending purchasers of Government 
surplus machine tools. For the greater convenience 
of intending users and merchants in all parts of the 
country, offers to purchase machines in the M.T.C. 
Stock Records may be lodged in person or posted to 
the nearest disposal centre, and the intending 
purchaser will be informed immediately if the 
machine is no longer available. Temporary disposal 
centres are being established at certain factories 
where a large number of surplus tools are available 
for sale, and the location of these will be notified 
from time to time. Offers for such tools will be 
received at the factories as well as at the permanent 
disposal centres. In addition, arrangements have 
been introduced to ensure that the latest stock 
changes are communicated between headquarters 
and the centres by telephone several times each 
day. These facilities will assist purchasers and 
merchants to ascertain promptly the prospects of 
obtaining the particular machines in which they are 
interested and also of selecting alternative machines 
without delay. 


Personal and Business 


Mr. N. Cuarke, B.Sc., has been appointed 
assistant secretary of the Institute of Physics. 


Dr. J. W. Donatpson has been elected President 
of the West of Scotland Iron and Steel Institute. 


Mr. Husert CiarRKeE and Mr. J. P. V. Woollam 
have been appointed directors of Simon-Carves, Ltd. 


Mr. G. A. Meter has been appointed chief designer 
to the electrical division of Cooke and Ferguson, Ltd. 

Mr. James R. BearpD, M. Inst. C.E., M.1.E.E., 
has been elected Chairman of the Association of 
Consulting Engineers (Incorporated) for 1945-46. 


ALFRED HERBERT, Ltd. Coventry, has been 
appointed sole agent for the sale of gauges and 
universal ball joints, made by the Mollart Engineer- 
ing Company, Ltd., Surbiton, 

Mr. J. S. HoLitNes is retiring at the end of this 
month from his position of managing director of 
Guest Keen Baldwins Iron and Steel Company, Ltd. 
— E. Julian Pode has been appointed to succeed 
Dr, W. G. Green, head of the mechanical and 
civil engineering department, Municipal College, 
Portsmouth, has been appointed Professor of 
Mechanical] Engineering at the Heriot-Watt College, 
Edinburgh. 

Mr. Jonn Horne, A.M,I.E.E., has been appointed 
London braneh manager for Johnson and Phillips, 
Ltd., with headquarters at Columbia House, 
Aldwych, W.C.2, succeeding Mr. J. Johnson Smith, 
who has resigned. 

Masor-Generat E. A. Woops, C.B.E., Inspector- 
General of Armaments, has been elected President 
of the Institution of Engineering Inspection. Air- 
Commodore J. Sowrey and Dr. E. Gregory have 
been elected Vice-Presidents. 

Mr. J. Jonnson Sora, M.1.E.E., is relinquishing 
his position as London manager to Johnson and 
Philli 

manager for the southern area of the Electric Con- 
struction Company, Ltd., Wolverhampton. 

Mr. J, W. Kipp has decided, owing to ill-health, 
to resign from his position as general manager of 
the Metropolitan-Cammell iage and Wagon 
Company, Ltd. He will retain his seat on the board. 


ps, Ltd., upon his appointment as sales} Satw 


ee | 
mercial general manager and Mr. A. T, Cheesle 
production general manager. Mr. George Bailey 
will continue as chief engineer (designs), and wil 
be responsible for design and development work on 
carriages and wagons, 

THE MINISTER OF SUPPLY has agreed to allow 
Mr. David Kirkwood, jun., to relinquish his post 
as Deputy Controller for Die Castings and Labour 
in the Non-Ferrous Metals Control of the Ministr 
in the light of medical advice following a serious 
operation, 


Mr. J. Davipson Pratt, general managor of 
the Association of British Chemical Manufacturers 
has been released by the Minister of Supply from 
his appointment as Controller, Chemical Defence 
Development, to resume his former duties with the 
A.B.C.M. and its affiliated associations. 


Mr. Ernest L. Jacoss has been re-elected Chair. 
man of Lloyd’s Register of Shipping and Sir Ronald 
Garrett, Deputy Chairman and Treasurer. Mr. 
Jacobs has also been re-elected Chairman of the Sub. 
Committees of Classification, and Mr. Herbert W, 
Corry has been re-elected a member of the Genera] 
Committee. 


Masor H. G. Rowe is relinquishing, for health 
reasons, the managership of the turbine sales depart. 
ment of the British Thomson-Houston Company, 
Ltd. His services are being retained in a consulting 
capacity, Mr. C. K, Bird has been appointed to 
succeed him as manager of the turbine sales 
department. 


Mr. I. R. Cox, general sales manager, has been 
appointed i director of Metropolitan. 
Vickers Electrical Company, Ltd. Mr. J. F. Perry 
has been appointed general manager of Metro. 
politan-Vickers Electrical, Export Company, Ltd., 
and Mr. F. J. E. Tearle has been appointed a 
director of that company. 


Mr. ArtHuR M. Parkrtnson, B.Sc. (Eng), 
M.I. Mech. E,, has relinquished his position as head 
of the Mechanical Engineering Section of the 
Central (Technical and Scientific) Register, Ministry 
of Labour and National Service, and has taken up 
his former duties at the London County Council 
Hackney Technical Institute. 





—- 
— 





Forthcoming Engagements 


Secretaries of Institutions, Societi &c., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings, In all cases the TIME and rLace at which 
the meeting is to be held should be clearly stated. 








Association of Austrian Engineers 


Wednesday, June 27th.—260, Oxford Road, Manchester, 
13. “‘ Low-Temperature Physics,” Dr. M. Ruhe- 


mann. 7 p.m. 


Association for Scientific Photography 


Saturday, June 30th.—Alliance Hall, Westminster, S.W.1: 
** Make the Photograph Tell a Story,” Harold White’ 
2.30 p.m. 


Institution of Civil Engineers 


Thursday, June 28th.—Great George Street, West- 
minster, 8.W.1. ‘* Roads and Airfields,’ A. H. D. 
Markwick. 5.30 p.m. 


Institution of Mechanical Engineers 


To-day, June 22nd,—Storey’s Gate, Westminster, §.W.1. 
Conference on ‘“‘ The Unification of Screw Threads.” 

10.30 a.m. and 2,30 p.m, 

Thursday, June 28th.—N.W, Branen: College of 

Technology, Sackville Street, Manchester. Confer- 

ence on the Unification of Screw Threads. 2.30 

p.m, and 6.30 p.m. 

Friday, June 29th—Mipitanp Branecn: James Watt 

Memorial Institute, Great Charles Street, Birming- 


ham. Conference on the Unification of Screw 
Threads, 2.30 p.m. and 6,30 p.m. 
Tuesday, July 3rd.—ScortisHh Brancw: Royal Tech- 


nical College, Glasgow. Conference on the Unifica- 
tion of Screw Threads. 2.30 p.m. and 6.30 p.m. 


Iron and Steel Institute 
Wednesday and Thursday, July 11th and 12th.—Inst. of 
Civil Engineers, Great George Street, Westminster, 
8.W.1]. Annual general ting. Wednesday, 
10.30 a.m.; Thursday, 9.45 a.m. 

Stephenson Locomotive Society 


rday, June 23rd.—302, Buchanan Street, Glasgow. 
** Points and Crossings,’ J. Thomson. 3 p.m. 
Saturday, July 7th.—302, Buchanan Street, Glasgow. 
‘Safety Valves,” W. Notman. 3 p.m. 


Women’s Engineering Society 


Monday, June 26th.—Mancutster Branon: Inter- 
national Club, 64, George Street, Manchester. 











Controllers, Non-Ferrous Metals Control, Euston 


Mr. H. N. Edwards has been appointed com- 


Annual general meeting. 6.30 p.m. 
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A Seven-Day Journal 


Future of the Motor-Car Industry 


At the annual general meeting of Leyland 
Motors, Ltd.,.a few days ago, the chairman, 
Mr. C. B. Nixon, spoke of the varied problems 
far removed from the normal which had been 
created by the war. He said that the basis of 
an expanding, mechanised war was, and if the 
need ever arose again would be, the motor 
industry. The country must never be allowed to 
forget that it was essential to have a prosperous 
British motor industry which employed a large 
number of experienced, trained technicians and 
constituted the first line of defensive prepara- 
tion. Safety depended upon it. The motor 
industry, Mr. Nixon claimed, should become the 
largest single industry in this country, and its 
potentialities to ward off unemployment, to 
provide well-paid, regular work, and to sustain 
the export trade were unlimited. Although the 
need for export was declared to be essential, 
Mr. Nixon said that for twelve months the 
heavy vehicle manufacturers had asked in 
vain for authority to build, as standard in this 
country, the types of vehicles acceptable over- 
seas. The Minister of War Transport had 
refused this authority on the grounds that to 
make the concession would be “the thin end 
of the wedge,” and because it must be many 
years before our roads would be safe for the 
passage of omnibuses which were not more than 
6in. wider than those now permitted, and no 
wider than the overall width of many loaded 
goods vehicles. The operation of some tip 
wagons of a width of 10ft. had recently been 
authorised. Operators and builders were pre- 
pared for temporary local limitations where 
obviously necessary. Mr. Nixon pointed out, 
however, that intending purchasers from over- 
seas would visit this country to examine our 
transport systems, and they would visit the 
United States for the same purpose. They 
might decide that the methods adopted in 
America were more acceptable to them, and, 
if so, would surely leave their orders there. 


Standardisation of Screw Threads 


WE are informed by the Ministry of Pro- 
duction that the Combined Production and 
Resources Board has arranged for another Con- 
ference on Differences in Anglo-American Engi- 
neering Practice and Standards of Measurement, 
which will take place in Canada in the autumn 
of this year. Earlier Conferences have already 
been held in New York in the late autumn of 
1943, and in London during the late summer of 
1944, when American and Canadian delegates 
attended the Conference. It has been esti- 
mated that historically based differences in 
the design of screw threads in Britain and the 
United States of America alone have added at 
least 100 million dollars to the cost of the war. 
Important advances in co-ordination of practices 
on both sides of the Atlantic, both in war and 
peace, have been made as a result of those 
earlier Conferences, and the coming Conference 
is intended to reduce differences in standards 
still further. A Steering Committee, which has 
met under the auspices of the Combined Pro- 
duction and Resources Board, has drawn up an 
agenda which covers the unification of engi- 
neering standards, screw threads, pipe threads, 
limits and fits for cylindrical parts, drawiog- 
office practice, and the standardisation of engi- 
neers’ measuring tools, such as micrometers, 
vernier callipers, and dial gauges, for which 
British standards have been completed, but as 
yet there are no standards in America or 
Canada. The Conference will, it is expected, 
last about four weeks. From the United 
Kingdom the delegation will include two repre- 
sentatives of the British Standards Institution, 
together with Government and industrial repre- 
sentatives. Canada, which is the host, is sending 
representatives of various Canadian associations, 
including the National Research Council, the 
automotive industry, and other industries con- 
cerned with the production of screw threads. 
From the United States of America there will 


be representatives of the Army, Navy, and Air 
Force, the Bureau of Standards, the American 
Standards Association, and representatives of 
the automobile, aircraft, and other engineering 
industries. 


Electricity Supply at Rothesay 


THE announcement is made that, subject to 
the approval of the Electricity Commissioners, 
the Rothesay Corporation electricity supply 
undertaking has agreed to transfer its supply 
system to the North of Scotland Hydro-Electric 
Board on May 15th, 1946. The agreement 
provides for the comprehensive use of electricity 
in the burgh of Rothesay, and for a general 
reduction in the present scale of charges by the 
autumn of 1947. The Board hopes, before very 
long, to have in operation a new water power 
station at the head of Loch Striven, and it has 
prepared a distribution scheme which embraces 
South Cowal, the islands of Bute and the Great 
Cumbrae, and North Cowal. The Board intends 
to take over the existing permanent part of 
Rothesay’s electricity undertaking, and special 
consideration is to be given to the training and 
employment of local people. Rothesay Corpora- 
tion’s electric supply undertaking was started 
under an Electric Lighting Order in 1898. 
Public lighting was commenced the following 
year and town distribution followed in 1924, and 
in 1927 the Corporation’s generating station was 
built. From the beginning it was an oil engine 
station. The first set was a five-cylinder 
Mirrlees engine coupled to a 170-kW generator, 
and, other plant includes a four-cylinder Davey- 
Paxman engine driving a 300-kW set, also two 
further six-cylinder Mirrlees engines driving 
245-kW and 500-kW generators. All the 
generators are of Metropolitan-Vickers design 
and construction, as is also the main switch- 
board. The station was among the pioneer 
undertakings in the West of Scotland, and the 
hope may be expressed that under the North of 
Scotland Hydro-Electric Board its sphere of 
service may be still widened and use found for 
its oil-engine-driven generating plant. 


Sir Peter Brown’s Retirement 


Ir has been announced that Sir Peter B. 
Brown is retiring to-morrow, June 30th, from 
the chairmanship of Hadfields, Ltd., of Sheffield, 
after fifty-seven years’ service with that firm. 
Sir Peter, who received his early engineering 
training at Easton and Anderson's, Erith, 
joined Hadfields’ as draughtsman and assistant 
manager in 1888. He was appointed to the 
board of the company in 1909, and became 
joint managing director in 1917. On the death 
of Sir Robert Hadfield, in 1940, Sir Peter was 
appointed chairman. He is a Vice-President of 
the Iron and Steel Institute and of the British 
Iron and Steel Federation, and is also a member 
of the Institution of Civil Engineers and of the 
Institution of Mining and Metallurgy. He was 
Master Cutler of Hallamshire in 1930-31. Sir 
Peter has always taken a keen interest in 
scientific education and development, and is a 
member of the Council of the University of 
Sheffield and Deputy Chairman of the Applied 
Science Department. He received his knight- 
hood in the 1945 New Year Honours. Major 
A. B. H. Clerke, deputy chairman of Hadfields, 
Ltd., has also retired from the board. Lord 
Dudley Gordon, who became a director in 1943, 
succeeds Sir Peter Brown as chairman of the 
company, Major H. G. Freeman has been 
elected a director, and Mr. J. B. Thomas has 
been appointed general manager. 


County Down Railway Accident Report 


Mr. R. Dunpas Duncan, the Railways 
Inspector of the Government of Northern 
Ireland, has presented his report on the railway 
accident which occurred on January 10th, this 
year, between Victoria Halt and Ballymacarrett 
Halt, on the Bangor branch of the Belfast and 
County Down Railway. The report reviews the 
evidence given at the inquiry and recalls that 





the 7.10 a.m. passenger train from Bangor to 


Belfast had been brought to a stand at the outer 
home signal of Ballymacarrett Junction and 
was run into from the rear by the 7.40 a.m. rail 
motor set, Holyhead to Belfast. The latter 
train, which had previously been stopped at the 
Sydenham automatic stop signal, which was at 
the danger position, had moved forward in 
accordance with the “Stop and Proceed” 
Rule which applied. The aecident took place in 
darkness and visibility was further decreased by 
local ground fog. In his conclusion, Mr. Duncan 
states that he is of the opinion that the direct 
cause of the accident was the failure of Driver 
McQuillan to proceed at such, a speed as would 
enable him to draw up before any obstruction. 
In the course of his recommendations Mr. 
Duncan states that the whole branch, and not 
only the Ballymacarrett-Holywood section, is 
equally in need of modernisation in the primary 
matter of signalling. Other matters to which 
the Inspector directs the attention of the railway 
company include the complete modernisation of 
remote control gear on the rail motor. This, he 
says, is only a degree less important than the 
matter of signals. The gear, he recommends, 
should be more positive and should preclude 
operation by the fireman, except to stop in an 
emergency. The partition between the 
passenger space and the driver’s compartment 
should, it is recommended, be solid, and coaches 
should be provided with the necessary side 
doors for the use of passengers. It is also recom- 
mended that the arrangements for fog operation 
be overhauled, and that the routine of reports 
and records of defects and repairs to signals and 
like matters be tightened up. The railway 
company, as a first step, has already adopted a 
control system under which the “Stop and 
Proceed ” Rule will no longer be applied as the 
result of traffic delay. 


The Late Mr. Simon Lake 


Tuer death of Mr. Simon Lake, which occurred 
at Bridgeport, Connecticut, on Saturday, June 
23rd, in his seventy-ninth year, will be regretted 
by many engineers and naval architects who 
knew him in England and on the Continent of 
Europe, and who followed with interest his 
interesting contributions to the problem of 
underwater navigation. He was born of Welsh 
stock at Pleasantville, New Jersey, in 1866, and 
was educated in New York and at the Franklin 
Institute, Philadelphia. From his early youth, 
after reading Jules Verne’s romances, he was 
interested in the construction of submarine 
vessels. His first experimental ship was the 
“Argonaut Junior,” of 1894, a flat-sided vessel of 
14ft. by 4}ft., with a depthof5ft. Itwas propelled 
by a hand-operated crank, which drove toothed 
wheels designed to give a tractive effort to the 
ship when submerged. This model was followed 
by the “Argonaut” of 1897, which had a 
length of 36ft. and a beam of 9ft., and was 
driven by a 30 H.P. petrol engine. It was 
complete with a lighting dynamo, air com- 
pressor, and auxiliary pumps, and was one of the 
first submarine vessels driven by internal com- 
bustion engines to go to sea. It was built by 
the Columbian Iron Company and Dry Docks, 
of Baltimore. Later types of submarines 
designed by Mr. Lake were the “ Protector” 
and “Lake” types. His ideas were not taken 
up by the United States Navy Department, and 
he travelled in Russia, Gérmany, and Great 
Britain with the idea of selling his designs for 
submarines. He also acted in an advisory 
capacity to various Governments with regard 
to the design of submarine torpedo boats. His 
services were widely used during the last war, 
and in the present war he placed his great 
knowledge and experience of submarine craft 
at the disposal of the Washington authorities. 
He was a member of the Institution of Naval 
Architects, and in March, 1907, he contributed 
a@ paper on “Safe Submarine Vessels and the 
Future of the Art.” Some of our readers will 
also remember his book entitled ‘‘The Sub- 
marine in War and Peace,”’ which was published 





in America in 1918. 
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New York Central Locomotives 
yBy E. C. POULTNEY 


HE locomotives forming the subject of, though those of class ‘“iL.4 B.” have 

‘this article have been designed by P. W.| been provided with modified tenders, which 
Kiefer, chief engineer motive power and_|are fitted with a new design of water scoop, 
rolling stock, New York Central System,|lately developed by the railway for picking 
who has kindly furnished the photograph| up water at high speeds. This improved water 
reproduced. They are intended for both|scoop is now being extensively. fitted to the 
heavy passenger and fast freight traffic, and| tenders of main line locomotives. The fitting 


ey 


from the troughs at speeds of from 70 to 99 
m.p-h, thus obviating the necessity of reduo. 
ing speed when scooping. When dealj 

with the previously built 4-8-2 type logo. 
motives, mention was made of the fact that 
the main frames had been designed for 
coupled wheel spacing sufficient for 72in 
driving wheels in place of 69in. as fitted, and 
the new design differs principally from the 
former by having the larger wheels. The 
earlier engines have been very successful jn 
fast passenger and freight service, and the 
new locomotives with the larger wheels are 




















are fifty in number, all being built by the 
Lima Locomotive Works, Inc., Lima, Ohio. 
In general, these new locomotives are like 
the 4-8-2 type engines described by the 
writer in the pages of THE ENGINEER in 
May, 1942, and again referred to in June, 
1943 ; the present contribution may there- 





of the new pattern water scoop, it may be 
stated, is part of a plan for improving loco- 
motive performance, both in respect to time- 
keeping with heavy trains and extending the 
distance run before having to stop for coal- 
ing. With the latter object in view, the 





tenders both for these locomotives and 





NEW YORK CENTRAL CLASS “L.4B°' PASSENGER AND FAST FREIGHT LOCOMOTIVE 


even better adapted for this class of traffic. 
Like the former locomotives, the boilers 
carry a working steam pressure of 250 Ib. per 
square inch ; therefore to maintain the same 
rated tractive force with the larger driving 
wheels, the cylinders have been enlarged 
from 25}in. by 30in. to 26in. by 30in., thus 
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fore be regarded as a continuation of those 
articles. These locomotives have been 


delivered in two lots of twenty-five each, 
classified as “‘L.4A” and L.4B” respec- 
tively, and engine “ No. 3135 ”— illustrated 
—belongs to the latter classification. Except 
for minor differences, all the engines are alike, 

















6” Vent Pipes 


5”Extra Heavy Conduit Pipe 
R.8. only, for Coal-Pusher 
Steam Pipes 


ARRANGEMENT OF WATER TANK IN TENDER 


those previously described have had their 
fuel capacity increased to 42 tons (U.S.), 
and the lay-out of the track troughs has 
been so arranged as to make a tank 
capacity of 15,200 gallons sufficient to 
meet requirements, while the new scoop has 
made it possible to take on water supplies 











providing a tractive force of 59,900 lb., or 
practically the same as of the earlier engines, 
which have a rated tractive force of 60,100 Ib. 
The engines with 69in. wheels developed on 
test about 5200 I.H.P. and 4250 D.B.H.P. 
at 60 m.p.h., and it is estimated that at the 
same speed the later design will indicate 
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5400 H.P. and give 4300 H.P. at the tender 
draw-bar. The boilers for the new engines 
are duplicates of those used for the previous 
lot. They have a total evaporative heating 
surface of 4676 square feet, and to this the 
type E superheater adds a further 2103 square 
feet. The fire-box has a combustion chamber 
extending 63in., into the barrel section of the 
boiler and, like the boiler, is of basic open- 
hearth steel. It is of welded construction 
throughout. There are four 2in. diameter 
combustion tubes through each side of the 
fire-box, and the brick arch is supported by 
five 3in. arch tubes. Over the tube plates 
the distance is 20ft. 6in. There: are fifty 
2hin. tubes and 198 3}in. flues, which house 
the superheater elements, and the net gas 
area through the boiler is 9-56 square feet, 
which is equal to 13 per cent. of the grate 
area of 75-3 square feet. These boilers 
have an outside diameter next the fire-box 
of 94in., and the smallest diameter next 
the smoke-box measures 82,,in. inside. 
Ail engines have Worthington S.A. feed- 
water heaters, and firing is by means of 
Standard H.T. stokers. The throttle valve 
is of the multi-valve type housed in the 
superheater header, and is arranged on the 
superheater steam side. A tangential dryer 
is fitted to the main steam supply pipe in the 
dome. The cylinders have ]4in. piston valves, 
which receive a full gear travel of 84in. from 
the Baker valve gear, which is common to 
all modern New York Central locomotives. 
The gear is controlled by a power-operated 
reversing mechanism of. the Franklin pre- 
cision type. The locomotive valve pilot 
cut-off selection apparatus is used, which, 
it may be mentioned, is fitted as standard 
to all recent N.Y.C. main line locomotives. 


Marin FRAMES, &c. 
> 


The main frames are composed of a single 
unit casting which comprises the cylinders 
with hind covers, valve chambers, and 
saddle, and the brackets for the air brake 
air compressors. Some of these engines have 
Boxpok -and some Scullen coupled wheel 
centres. The engine illustrated has wheels 
of the latter make. It will also be noted 
that the engine shown has underhung cross- 
heads ; others are equipped with the usual 
two-bar type. There will be some slight 
differences in the weight of the rectprocating 
masses, owing to the different crosshead 
design, but for those having the usual two- 
bar type, the reciprocating parts for each 
cylinder weigh 1535 lb. and the ratio of the 
total unbalanced weight to the total weight 
of the locomotive is 1/366. Alloy steel, heat 
treated, is used for the motion. Floating 
bushes are applied to the main crank pins for 
the connecting and side rods. The coupled 
axles are hollow bored, as are also all the 
crank pins except those for the leading pair 
of wheels All axles for the engine and the 
tender are equipped with roller bearing 
journal boxes, and the whole of the valve 
gear is fitted with needle bearings. The 
rolled steel wheels for the leading and. trailing 
trucks are 36in. and 44in. diameter respec- 
tively, and provision is made for the latter 
to be fitted with a booster, and also for the 
future application of air brakes. The axle- 
box guides for both trucks have liners of 
spring steel. 


LUBRICATION, &c. 


There are two force-feed lubricators on 
each locomotive. That on the right side 
supplies cylinder oil to the main steam 
chests, the air compressors for the brake, the 
stoker engine, and the feed water hot pump. 
The lubricator on the left side supplies engine 


ing and trailing truck axle-box guides, to the 
trailing truck centre pin, and to the radial 
buffer between the engine and tender. In 
addition to this very extensive oil lubricat- 
ing system, soft grease fittings are applied to 
the valve motion, power reversing gear, and 
to the throttle valve-operating connections. 
All the auxiliaries receive saturated steam 
from a turret mounted on the top of the fire- 
box just ahead of the cab. This is supplied 
by two internal steam pipes fitted with steam 
separators. The blower is supplied with 
superheated steam. The spring suspension 
and compensating system follows usual prac- 
tice. The air brake acts on the coupled 
wheels and applies clasp brakes to the tender 
wheels. 


LOCOMOTIVE WEIGHTS 


The new locomotives differ slightly in 
weight compared with those with the smaller 
wheels, and there are also slight differences 
between the first and second lots of the latest 
locomotives. The engines, as illustrated— 
which are of the “ L.4B.” class—have a 
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at a speed of 45 m.p.h., the new design 
develops its best efficiency at 75 m.p.h. 
Tests carried out when running at 60 m.p.h. 
over a 2000ft. trough, having a scooping 
length of 1700ft., the new scoop set with 
a scooping depth of 7hin., delivered 695% 
gallons into the tank and 7113 gallons at 
75 m.p.h., equal to 360 and 461 U.S. gallons 
per second respectively. In comparison with 
the former scoop, the new one delivers 42 per 
cent. more water into the tank at 60 m.p.h., 
and at 75 m.p.h. the increase in the water 
delivered is 48 per cent. The raising and 
lowering of the scoop is effected by admitting 
air at one end and exhaustirig from the other 
end of a 12in. diameter cylinder through a 
control valve fixed at the front of the tender. 
Quick-acting air release valves are fitted to 
the air pipes adjacent to the cylinder, so that 
the air exhausted does not have to flow back 
through the long length of piping extending 
from the cylinder to the control valve. The 
provision of these air valves reduces the time 
necessary for lowering and raising the scoop, 
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weight of 401,100 lb., of which 266,500 lb. is 
carried on the coupled axles, giving a factor 
of adhesion of 4-45. The tender when two- 
thirds loaded weighs 309,400 lb. The tank 
capacity is 15,200 gallons (U.S.), and there 
is space for 42 short tons of coal. 


THE TENDERS 


The tenders have cast steel underframes 
and two six-wheeled trucks with cast steel 
frames, and, as already mentioned, roller 
bearing axle-boxes. Those used for the 
class ‘‘ L. 4 B.’’ engines are, however, chiefly 
interesting on account of being equipped with 
a modified water scoop, which has been 
designed to pick up water from the track 
troughs at high running speeds, thus avoiding 
slowing down when replenishing the tank. 
The new water scoop, a drawing of which is 
reproduced, is shaped to extend into the 
trough at a relatively flat angle, with the 
mouth reaching forward sufficiently to take 
in part of the wave caused by the scoop by 
its passage through the water. From the 
mouth to the inside of the bottom of the 
tender the cross-sectional area is uniform at 





vil to the valve spindle crosshead guides, the 
main slide bars, the driving-boxes, the lead- 





104 square inches. Compared with the former 
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DETAILS OF WATER SCOOP 


increases the distance through which water 
may be scooped, and has, it is estimated, 
added about 600 gallons to the quantity 
taken from the trough. 

It will be seen from the drawing that a 
coil spring is fitted to hold the scoop up 
without air pressure in the cylinder, and that 
adjustment is provided to obtain a proper 
scooping depth, also that a shield is fitted to 
protect the mouth of the scoop when in the 
raised position. After the new scoop had 
been in use for a short period, certain diffi- 
culties presented themselves, owing to the 
rapid discharge of water through the tank air 
vents arranged in the vertical wall imme- 
diately behind the coal space soon after the 
lowering of the scoop, and, in addition, water 
was frequently seen to spray out from under 
the lid covering the tank filling hole, with 
evidence of very considerable force, more 
especially when scooping at high speeds, 
those round 80 m.p.h. To overcome these 
defects a new system of venting the tank has 
been developed to relieve the air and water 
pressure built up by the rapid inrush of water 
from the scoop. 

‘As shown by the sectional drawing, the 
water is delivered into the tank by an internal 
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pipe which carries the water upwards and 
backward and which gradually increases in 
cross-sectional area to a point just under the 
sloping back of the coal space. At this point 
the direction is reversed, so that the incoming 
water is directed downward under the slop- 
ing back plating against a vee-shaped 
dividing spreader, which diverts the water 
to the side compartments and up to the front 
of the tank. 

To vent the tank there are seven 6in. 
diameter vent pipes arranged along each side 
of the tank, which open at the top of the water 
space. Five of these are carried through 
return bends above the top of the tank, back 
through the water space, and thence to out- 
lets through the water bottom tender frame. 
A 600-gallon auxiliary overflow reservoir is 
built up above the water tank behind the 
coal space. This is in two sections, being 
divided by the space required for the coal- 
pusher operating cylinder. Two vent pipes 
on each side of the centre extend down from 
the top of this reservoir to outlets through the 
underframe. In order to relieve the cistern 
filling cover from pressure, an inside trap- 
door is fitted, which is kept in the closed 
position by a counterweight. This, in effect, 
acts as a check valve opening under the 
weight of the water when the tank is being 
filled from a water column, but closing against 
any pressure built up in the tank when scoop- 
ing from the troughs. The return bends in 


each of the vent pipes are provided with a 
lin. vent. These prevent syphon action 
after the scoop has been raised. Each of 
the vent pipes below the tender is so formed 
that the overflow water is directed downwards 
at an angle of 45 deg. from the horizontal, 
and towards the rear at an angle of 30 deg. 
to the centre of the track. The above vent- 
ing system discharges all water overflowing 
when scooping below the tender, and none is 
spilled from the top, while at the same time 
any water discharged is delivered on to the 
pavement covering the area between the 
tracks where troughs are installed, and any 
damage to the ballast is prevented. Suitably 
placed try cocks are placed in one of the 
water legs of the tank at the front of the 
tender for determining the water level. 
Since these and the former 4-8-2 
engines went into service, and in view of the 
satisfactory results obtained, a further design 
has been completed, and one locomotive 
delivered by the American Locomotive Com- 
pany. This is intended for high-speed 
passenger service, and is of the 4-8-4 type, 
the first to be built for the New York Central. 
It is hoped that it will be possible to deal 
with this new locomotive in the near future. 
The drawings of the improved water scoop 
and of the tank and venting arrangement 
have been placed at the writer’s disposal 
by the courtesy of the editor of The Railway 
Mechanical Engineer, New York, N.Y. 











Wilhelmshaven To-Day 


(By Our Naval Correspondent) 


ILHELMSHAVEN, the second port of 

the former German navies, is almost un- 
damaged by comparison with Kiel.* That 
statement is comparative only, for Wilhelms- 
haven is badly damaged, although the damage 
is localised and has not touched the south- 
eastern end of the great harbour. 

Unlike Kiel, Wilhelmshaven is not a 
natural harbour. It is, in fact, entirely man- 
made. No decision has yet been taken about 
its future, but the United Nations may decide 
on its destruction, observing that it was 
solely a naval port and has no commercial 
significance. If it is decided that it must be 
destroyed, there is no doubt that the best 
method of effecting its destruction would be 
to open the sea locks at its north-western end 
and breach the great dyke forming the sea- 
ward boundary of the harbour near its south- 
eastern end. The sea would do the rest 
effectively. 

It is a matter of some wonder that the 
great locks which form the entrance into this 
great harbour are undamaged. The Allied 
bombing has not touched them, and the 
Germans apparently made no attempt to 
sabotage them during the days when the 
Canadian Army were fighting their way 
grimly through road block after road block 
in order to reach the port. 

The town of Wilhelmshaven, and particu- 
larly the lower part near the dockyard, is 
very badly damaged by bombing. There is 
also much damage at the northern end of 
the dockyard, where wreckage is piled up in 
such a way as to make its identification diffi- 
cult. Here, around the small basins and the 
graving docks, there are among the general 
litter of wreckage many of the prefabricated 
U-boat sections which are a universal feature 
of every port in Germany. In Wilhelms- 
haven, however, they are incidentals rather 


In one of the small basins in this part of 
the dockyard lies the cruiser ‘“ Kéln.” She 
has sunk alongside the dockyard wall pre- 
sumably as a result of near misses by 
bombs. Only her superstructure and turrets 
show above the dirty and oil fuel filled water. 
With the ship in this condition, one is more 
than ever struck by the fact that the German 
cruisers of this class were apparently built 
to fight running away. They have only one 
turret, housing two 6in. guns forward and 
two aft. This is, of course, in strong con- 
trast to the usual British arrangement, as 
carried out in the battleships ‘‘ Nelson” 
and ‘‘ Rodney” and many other ships. 
These have most, and sometimes all, their 
main armament mounted forward. 

Close to this basin there is a medium-sized 
merchant ship which has been gutted by 
fire and which has a gaping hole in her star- 
board side extending well below the water- 
line.. This hole was obviously made by a 
torpedo—probably one of the torpedoes 
launched by an aircraft of Coastal Command, 
since a submarine’s torpedo (being 2lin. 
instead of 18in.) would have done much more 
damage. This gutted wreck was the head- 
quarters ship of the German admiral of the 
port, and it is still being used to house the 
German naval control, which, of course, 
operates entirely under British direction. 
Here also lies the wreckage of many other 
vessels, but they were not warships and were 
nearly all ‘‘ yard craft”’ of various sorts. 
There do not even appear to be sunken or 
scuttled U-boats. Close to the gutted ship, 
which serves as German naval headquarters, 
there lie three destroyers in a pen. One of 
them is a big “ Narvik ” class ship, and the 
other two are smaller vessels of the ‘““Elbing” 
class. All three look seaworthy, but there 
is about them an unmistakable air of things 


given by the German naval command a low 
priority in repair and upkeep. 

The south-eastern half of the great arti. 
ficial harbour of Wilhelmshaven was virtually 
undamaged by Allied air attack. The office 
of the naval officer in charge is in a ship 
secured alongside what used to be the U-boat 


barracks. She was a U-boat depot ship 
before the arrival of the Allies, and the British 
naval officer in charge of the port lives in a 
cabin which has over the door a tally indicat. 
ing that it was the sanctum of the com. 
mander of the Wilhelmshaven U-boat 
flotilla. 

The U-boat barracks are undamaged and 
are being used to accommodate British naval 
personnel. It is typical of the Royal Navy’s 
pride in its great tradition that the red brick 
blocks of buildings are now named after 
famous British admirals. Boards on the 
face of the buildings bear such names ag 
Rodney, Drake, and Nelson. 

One of the most interesting features of 
Wilhelmshaven is the camouflage of the 
railway oil wagons. These tank wagons have 
had light steel frames welded to them upon 
which has been built an outer casing of 
matchboarding, so that the wagon looks like 
an ordinary freight truck instead of an oil 
tank wagon. At Wilhelmshaven this camou- 
flage has been in many cases shattered by 
bomb blast, so that the tank is revealed 
behind the splintered matchboarding. 

The writer has not seen this form of camou- 
flage at other German ports, and it seems 
probable that it was peculiar to western 
Germany, where the railways were frequently 
attacked by Allied fighter aircraft, which 
specialised in “‘ shooting up ”’ oil tank wagons. 
In any event, there could hardly be a greater 
testimonial to the effectiveness of the Allied 
fighter sweeps and their war of attrition 
against German’s oil supplies and com- 
munications. 

It was to Wilhelmshaven that the cruisers 
“Pring Eugen” and “ Nirnberg”’ were 
sent after their surrender to the Allies at 
Copenhagen. Both ships looked dirty, 
unkempt, and forlorn as they entered the 
harbour through the great sea locks and the 
great swing bridge, and the “ Prinz Eugen” 
was, a few days later, placed in the big float- 
ing dock, which is also undamaged. The 
cruisers ‘steamed round from Copenhagen 
under close escort of British warships, and 
on arrival they disembarked all their ammuni- 
tion and fuel, apart from that required for the 
running of their auxiliary machinery. 

There was no ceremony attached to their 
arrival, and they wore no ensigns, for they 
were steamed by their own crews and did not 
even have British armed guards on board. 
Their good behaviour was ensured by their 
close escort of warships with their crews at 
action stations and their guns and torpedo 
tubes trained on the German ships. 
Wilhelmshaven is being used as a collect- 
ing centre for the surrendered surface war- 
ships of the ex-German navy, and the 
destroyers are being moved one by one to 
that port from Kiel and the Norwegian ports. 
There are also fifteen or twenty U-boats in 
the port. 

The future of the German warships is still 
uncertain. They are, of course, not British 
property, but the property jointly of all the 
United Nations. 

Wilhelmshaven was the operational head- 
quarters of the U-boat arm upon which 
Germany relied so implicitly. The actual 
operational headquarters are 5 or 6 miles out- 
side the town. There, in the big operations 
room, was kept a day-to-day record of the 
positions of all U-boats at sea. Needless to 
say, a large number of these “ plots ” ended 








than the main feature of the port. 


* See THE ENGINEER, June 22nd, 1945. 





left undone. One cannot escape the feeling 


that these ships, good as they were, were 


uddenly and without any explanation, show- 
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ing that the U-boat had been destroyed. 
In some cases, in which the U-boats were 
working in “ packs,” the Germans had a 
very good idea of what had happened to 
those that failed to report. In other cases 
they just disappeared without trace, so far as 
the Germans were concerned. All these 
records are being checked against our own 
knowledge. There is, of course, a “gap” 
between our records and those of the 





Germans. This “gap” is formed of the 
U-boats which disappeared as a result of 
striking mines or through accidents other 
than, collisions. 

Like other German naval ports, Wilhelms- 
haven is now yielding up many secrets to the 
experts of the United Nations, and, like other 
German ports, these are concerned almost 
entirely with U-boats and so-called “ secret 
weapons.” 








Unification of Screw Threads 


No. 


A CONFERENCE on the Unification of 
Screw Threads was held at an all-day 
meeting at the Institution of Mechanical 
Engineers, Storey’s Gate, London, on Friday, 
June 22nd, under the chairmanship of Sir 
William Stanier (Past-President of the Insti- 
tution). It followed conferences which were 
held in New York in 1943 and in London in 
1944 under the auspices of the Combined 
Production and Resources Board established 
by the United: States, the United Kingdom, 
and Canada for the purpose of integrating the 
production programme of the three countries 
for the purposes of the war. 

The Chairman, in opening the Conference, 
said that during the war there had been a 
certain amount of difficulty with regard to 
fittings supplied by this country and the 
United States, particularly with regard to 
screw threads, form, pitch, &c., and as the 
result of previous conferences the Canadians 
suggested that the time had come when we 
should get together and try to arrive at 
some agreement. A further Conference was 
to be held this autumn in Canada and the 
British Standards Institution and the Insti- 
tution of Mechanical Engineers were very 
concerned that anyone attending that Con- 
ference should be fully aware of the feelings 
of engineers in this country before they 
expressed opinions. There was no idea of 
obtaining from the presen. Conference a 
mandate as to what our representatives at 
the next Conference should do. The object 
was to find out the general feelings among 
engineers as to any difficulties that might 
have been experienced, or any agreement 
that might be come to at future Conferences. 
For that purpose a series of papers had been 
prepared for discussion at that Conference, 
four of which would be taken at the morning 
session and the remainder at the afternoon 
session, at which Lord Woolton, President of 
the British Standards Institution, would 
address the Conference. 

The following papers were then presented :— 
“A Review of the Recent U.S-Canadian- 
U.K. Conference,” by S. J. Harley ; “ Pipe 
Threads,” by E. G. Saunders and J. 8. Sears ; 
“Acme Screw Threads and Buttress Threads,” 
by L. W. Nickols and J. E. Baty; and 
“ Instrument Threads,” by G. A. Whipple, 
W. O. Davis, and A. D. Snutch—see page 512 
et seq. 


DISCUSSION 


Mr. J. 8. Scaife, after expressing apprecia- 
tion of the invitation to the Institution of 
Production Engineers to attend this Con- 
ference, said he thought an excellent case 
had been made out with regard to special and 
instrument threads. He thought it was high 
time that something was done to remedy the 
evil effect of individual firms establishing 
their own standards for the sake of the trade 
in spares. So far as ordinary everyday screws 
were concerned, whilst not doubting the 
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advisability of Anglo-American or even inter- 
national standards for them also, the fact 
that screws had been made on both sides of 
the Atlantic without proper exchange of 
specifications was no argument for enforce- 
ment of such an enormous change-over as 
complete unification envisaged. Neither 
could it be said that our American friends 
were unfamiliar with Whitworth threads, for 
they had exported excellent screwing tackle 
for more than forty years. Not one firm in a 
hundred made screws in normal times which 
were ever likely to be called upon to mate 
with screws of another country’s make and he 
was satisfied that for a very large majority 
no possible advantage would be obtained by 
unification as, by and large, the Whitworth 
standard screw had met all general-purpose 
requirements. The one sound argument for 
unification was that, in terms of speed and 
time, the world was rapidly becoming smaller 
and one could not overlook the fact that 
differences in standards, as in language, were 
a source of irritation and a hindrance to 
smooth working of international co-opera- 
tion. Everything possible in reason, there- 
fore, should be done to remove all such 
obstacles. He was fully in agreement with 
the idea of establishing Anglo-American 
standards or even world standards, but he 
was strongly opposed to any suggestion of 
enforcing them by law. There could be no 
possible objection to such standards being 
adopted as between buyer and seller for the 
purpose of satisfying the laws of supply and 
demand. In such circumstances only those 
firms concerned with overseas business need 
embark on the capital expenditure involved 
at the outset. The rest would be bound to 
follow in due course if buyers generally found 
that the advantages of unified standards 
warranted the necessary pressure being 
exerted on suppliers. Steps would be taken 
by the Institution of Production Engineers 
to obtain a fairly representative opinion of 
its members regarding ideal specifications 
from the users’ and makers’ points of view. 

Mr. J. S. Blair (Stewarts and Lloyds), 
referring to pipe threads, expressed the view 
that to adopt American or British standards 
to the complete exclusion of the other was 
quite impracticable. The suggestion made in 
the paper by Saunders and Sears for the 
United Kingdom to adopt as standard 
American outside pipe diameters and 
American Standards Association pipe threads 
in sizes over 44in., and for America and 
Canada to adopt as standard the British 
standard otuside pipe diameters and British 
standard pipe threads in the range up to and 
including 44in. outside diameter had a good 
deal to be said for it. Personally, he felt that 
the Whitworth form of thread had more to 
recommend it than the American. It was 
easier to cut and it was not so deep, which 
was important with regard to pipe threads. 
That, however, was not so important in the 





larger sizes of thicker pipes and the Américan 
thread was not at the same disadvantage as 
in the case of smaller sizes. In any case, there 
was not sufficient difference between the two 
types of thread to warrant either form being 
dropped. Any new standard proposed should 
have a distinctive name to divorce it from 
American and British practice, and he 
suggested “‘A.B.C.”—American, British, 
Canadian. 

Sir Anthony H. N. Bowlby (Guest, Keen 
and Nettlefolds), referring to the question 
whether there was a need for a standard Acme 
thread in smaller diameters, said he thought 
there definitely was. There were numerous 
cases where the Acme thread would be better 
than many special threads in small diameters, 
which had had to be designed specially 
because of the lack of a standard. 

Mr. Mark H. Taylor said that, having just 
returned from Canada, he was closely in 
contact with the views on this subject over 
there. He himself was very much impressed 
with the importance of standardisation if we 
were to secure increased export trade, and 
particularly in connection with the repair 
and service of our products. There had been 
many difficulties in regard to small screws 
and other non-standard elements in apparatus 
which we had supplied abroad, and buyers 
began to have the feeling that they would 
rather pay 50 per cent. more for American 
instruments owing to the greater ease with 
which they could obtain replacements. From 
the export point of view, standardisation was 
relatively unimportant to America in relation 
to its importance to us, and for that reason 
they were likely to be less ready to change 
their existing practice. The Americans also 
had greater difficulty in changing their 
standards owing to the size of their country 
compared with ours. There was, however, 
very great danger of compromising on an 
unsatisfactory standard for the sake of getting 
unified action and we should not be wise to 
depart from sound scientific design in order 
to obtain a compromise. 

Mr. P. R. Brierley (Anglo-Swiss Screw 
Company) thought that as regards a com- 
promise concerning smail threads for the 
optical and watch industries, there was the 
danger of our falling between two stools 
in trying to arrive at one. Moreover, 
speaking generally, he expressed the hope 
that this matter of standardisation would not 
be discussed solely between Great Britain and 
America, and that the Continent would not 
be left out of the consultations. Switzerland 
probably had as much expreience of small 
screw threads as any other country, and to 
leave her out in order to come to a com- 
promise with America seemed a very doubtful 
course of action. 

Mr. A. Shackell (E. K. Cole), dealing with 
the problem of screw threads below jin. 
diameter, said we must be realistic encugh to 
understand that there was no hope of getting 
the Americans to accept a thread system 
which was based on metric dimensions, but 
that did not mean that any other system 
which replaced it would necessarily be 
inferior in any way. 

Mr. J. K. Knock asked if we could not go 
to America and say we would adopt her 
60 deg. thread and ask her what she would do 
for us? Was there sufficient giving way on 
the part of British makers ? 

Mr. W. F. Fenn (Joseph Lucas), speaking 
with regard to small electrical machines and 
instruments, suggested that the thread form. 
should be left over until the results of the 
research, which he understood had been 
instituted, were known, because they 
would cut out all argument as to which was 
best. It was possible that these experiments 
would indicate that a certain angle would be 
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the best. If that proved to be 6i! deg., then 
we should not adopt an intermediate figure. 
To obtain world standards was certainly 
desirable and should be kept constantly 
under review, but to obtain any degree of 
success within a reasonable time it might be 
necessary to restrict the unification of 
standards to Great Britain and the United 
States in the initial stages. Whilst it should 
be possible to have one universal standard 
of screw thread form for all general purposes, 
there were certain to be many special appli- 
cations. Research on fatigue of screw threads 
of different form was very necessary, and it 
might produce a great deal of useful informa- 
tion of great value in arriving at a suitable 
screw thread for standardisation. 

Mr. J. T. Kenworthy, referring to fastening 
screws, said each industry had considered it 
necessary to have its own type of thread and 
standard of tolerances and, quite apart from 
agreement between this country and the 
U.S.A., there was quite a lot of cleaning up 
to be done here, to our own general advan- 
tage. It was a difficult problem, but it 
.should be approached with a view to adopting 
three standards which would provide for 
most requirements, viz., the present British 
Standard Whitworth, a British Standard Fine 
Thread, and a superfine standard covering 
very small diameters. The superfine standard 
should be arranged to cover the requirements 
of cycle manufacturers and _ instrument 
makers, and it would then be possible to 
dispense with the B.A. thread. It was 
desirable to arrive at a common standard as 
between ourselves and America which would 
cover the requirements of the Dominions and 
probably India, but having liberated a 
number of Continental countries whose basis 
of measurement was the metric system, 
should we not also consider them ? 

Mr. W. O. Bowley said that manufac- 
turers were naturally inclined to look at this 
matter of standardisation between this 
country and the U.S.A., in terms of hard 
cash, but at present there was no yardstick 
by which the difficulties and the capital 
expenditure involved could be compared. 
Therefore some serious effort should be made 
to consider the matter from that point of 
view. The problem was to satisfy two major 
requirements, viz., the introduction of new 
standards into an organisation with a 
minimum of disturbance of production, and a 
minimum of capital expenditure, and also to 
give as little inconvenience to the customers 
as possible. For that purpose he assumed an 
organisation with 5000 operatives engaged in 
the manufacture of medium-size engineering 
products. Two courses were open. The first 
was to adopt new standards only on new 
designs. That would upset the factory least. 
The second was to change over as quickly as 
possible to the new standards for all current 
production, keeping the old standards only 
for spares. In his own case he had in current 
production some 17,000 different threaded 
components, and he estimated that it would 
cost £175,000 in new capital expenditure to 
make the change-over apart from the dis- 
location of production. How was that capital 
expenditure to be met? If by industry, it 
would have to be passed on to the customer, 
and would he be prepared to pay more for a 
product which would have no great technical 
advantages over the previous product ? If 
the argument was made that the change was 
necessary for overseas trade, then the cost 
of the change, which must be passed to the 
user, might make the product not com- 
petitive. He urged that we should not lose 
sight of the economics of this problem, other- 
wise the cure might be very much more 
painful and costly than the complaint. 

Mr. W. A. Atley (Standard Telephones and 








Cables, Ltd.) agreed there was need for 
standardisation in screw threads and said 
that the three major elements on which full 
agreement was essential were (1) form of 
thread, (2) pitch diameter series, and (3) 
tolerances. In regard to thread form, he 
put forward the plea that means of production 
be given due weight, as certain practical 
problems arose which deserved careful study. 
It might be proved that a few degrees differ- 
ence in included angle would not seriously 
affect the strength of the screw thread, nor 
would it increase or decrease the difficulties 
of manufacture. It should, however, be 
pointed out that the choice of radius or flat 
at the crest or root of the thread did materially 
affect production methods. Considerable 
advances in the technique of screw thread 
production had been made in recent years, 
foremost among them being thread grinding 
and thread rolling, and those. methods were 
to-day being applied to the manufacture of 
the tools and gauges upon which the accuracy 
and quality of massed production of threaded 
products depend. It was therefore of 
economic importance that the form of thread 
adopted should encourage the widest appli- 
cation of those methods. Thread grinding 
and thread rolling had proved a most accurate 
and economic means of production and the 


design of thread should be influenced by 


those processes. 
Although a radius at crest and root was 
advantageous, in many cases the radius was 
unobtainable when using modern high-speed 
methods of production. That particularly 
applied when tapping holes to the B.A. 
thread standards. Those conditions were 
recognised by the B.S.I., when issuing 
the War Emergency Standard of 1940, 
which permitted a truncation of the 
thread to an extent that practically elimi- 
nated the theoretical results. The dressing 
of thread grinding wheels for the subsequent 
grinding of thread rolling dies for pitches of 
60 T.P.I., and finer, and the resultant wear of 
such fine ribs on the wheel during the actual 
grinding operation, presented certain diffi- 
culties, and it was often necessary to produce 
a thread form that did not conform to the 
standard in order to roll threads of sufficient 
depth to ensure interchangeability. Therefore, 
whilst radii at crest and root were desirable, 
truncation within limits should be permitted. 
In regard to the tapping of holes to meet 
the existing core diameter limits—whilst 
perhaps not coming within the scope of the 
present Conference—he put forward a plea 
that when the pitch diameter series came to be 
dealt with the provision of suitable diameter 
standard drills should also be considered. 
Tolerances were of great importance, 
particularly to those who had to deal with 
tropical finishes of screws and nuts. It had 
been his experience that if an allowance were 
made for finish equivalent to the thickness of 
the protective coating, it was necessary to 
add this to the existing tolerances, with the 
consequent danger of undersized threads, 
since setters always tended to work on the 
extreme of the limit. A slight increase in the 
tolerance at present allowed, similar to that 
allowed by the A.I.D., in their A9 specifica- 
tion, was desired. Slackening due to vibra- 
tion was important, especially in the case of 
airborne equipment, and he was glad that 
was to be part of the investigation on fatigue 
strength of the optimum thread form, as it 
was not always possible to provide any addi- 
tional locking device. Finally, he said that, 
apart from such special threads as Acme, 
buttress, &c., there was no reason why a 
unified form of thread should not be used for 
all general purposes, including bolts and nuts 
and other fastenings. 
(To be continued) 








The Admiralty Rubber Meter 


Durinc the present century the uso of 
vulcanised indiarubber has been developed 
and extended until it is now a definite engineer. 
ing material, the characteristics of which can be 
varied by the manufacturer to meet the require. 
ments of a very large number of purposes. In 
order that an indiarubber article may be manu. 
factured to suit a particular purpose, the engi- 
neer has to specify certain physical charac. 
teristics to which it must conform. One of the 
most important of these is hardness; for 
instance, a soft pliable rubber is necessary for 
pneumatic diaphragms, medium hardness rubber 
for gaskets for water-tight joints, and hard 
rubber for pressure joint washers. 

To specify hardness, preliminary essentials 
are, first, to define the method and conditions 
of test, and, secondly, to provide a reliable 
instrument on which tests may be carried out 
and correlated. B.S.S. 903—1940 lays down 
certain definite conditions under which hard- 
ness determinations are to be made, viz.:— 
“The rubber test piece shall be supported on a 
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Fic. 1—-HARDNESS OF RUBBER TESTER 


horizontal rigid surface. A plunger terminating 
in a rigid ball fin. (2-38 mm.) diameter, shall 
be pressed for 5 sec. vertically on the rubber, 
the load on the ball being 30 g., and the position 
of the plunger read by any suitable means. An 
additional load of 535 g. shall then be applied 
and maintained, for 30 sec., and the position of 
the plunger shall be read again. The part of 
the plunger in contact with the rubber shall 
nowhere exceed yin. diameter. During the 
loading periods the apparatus shall be gently 
vibrated, preferably by means of a buzzer, to 
overcome any friction. The movement of the 
plunger, %.e., the difference between the two 
readings, expressed in 100ths of a millimetre, is 
the hardness number.” ‘The specification does 
not indicate any particular instrument for the 
purpose of carrying out this test. 

These tests are called for in Naval Ordnance 
rubber specifications, and the Admiralty rubber 
meter was therefore made to test the hardness 
of indiarubber in accordance with B.S.S. 
903—1940. As originally designed at the Naval 
Ordnance Inspection Department at Sheffield, 
the instrument gave govd service, but some 
difficulty was experienced due to frictioa caused 
through accidental non-centralisation of the 
load, and an improved model was developed. 
The latest pattern, illustrated herewith, is a 
precision instrument from which uniformly 
accurate and reliable results are obtained. 

As shown in Fig. 1, the main casting is bored 
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yertically at the top and bottom to take the 
load spindle and platform spindle respectively, 
the bores being concentric. A horizontal bore 
takes the mount fer the clock type indicator. 
The base of the casting is faced for a wooden 
box base, which accommodates a vibrator unit 
and stands on levelling screws. A ““T” spirit level 
is situated on top of the casting. The platform 
spindle is a smooth sliding fit in its bore in 
the casting, and the locking screw is arranged 
to enable the spindle to be held at any desired 
height. The axis of the plunger of the clock 
type indicator (John Bull, 1/100 mm. anti- 
clock) is coincident with the axis of the bores 


support. The point of contact is well above 
the centre of gravity of the load and vertically 
above the centre of the fin. ball. By this 
means side thrust on the plunger of the clock 
type indicator is reduced to a minimum. 

Housed in the box base is the vibrator unit, 
Fig. 3, consisting of a bell transformer (G.E.C., 
200-250-volt input, 4, 8, and 12-volt ‘output) 
and a buzzer (G.E.C.), using the 4-volt tapping. 
The unit works over extended periods without 
attention. A control switch on the front of the 
box base is wired in series with the transformer 
input. 





Owing to the recent introduction of I.R./ 


useful for suburban work, and could take an 
express up to 70 m.p.h. when needed. The type 
has undergone development in succeeding 
years, but it still has 5ft. 9in. drivers, long-travel 
Walschaerts gear, and a 200Ib. boiler. But 
when Sir William Stanier became chief mecha- 
nical engineer of the company he put a tapered 
boiler in place of Sir Henry’s “ Midland ”’ 
boiler, and introduced several other modifica- 
tions, amongst which the employment of spring 
side control for the pony and bogie axles and 
bolsters under the engine frame may be men- 




















FIG. 2—DETAILS OF LOAD ACTUATING DEVICE 


in the top and bottom of the casting. Into the 
lower end of the plunger is screwed (8 BA) a 
contact pin adapter, carrying a gin. ball bear- 
ing, or alternatively, a yin. diameter hemi- 
spherically ended rod. The upper end of the 
plunger has a tapered extension or indicator 
adapter, of hardened steel. The total weight 
of the plunger with its attachments, plus the 
torsion of the hair-spring at the usual working 
position, is 30 grammes. 

Secured to the top of the casting is the load 
actuating device, detailed in Fig. 2, consisting 
of an outer body with a helical slot and an 
inner sleeve, screwed into the waist of which 
ix a short handle working in the helical slot. 











FiG. 3—VIBRATOR UNIT 


Rotation of the handle through 180 deg. raises 
or lowers the inner sleeve. Passing through the 
centre of the load-actuating device, with jin. 
all-round clearance, is the load spindle with an 
enlarged upper end resting on and centralised 
by the sleeve. The lower end of this spiadle is 
centralised by a bevelled collar just entering 
the bore in the main casting. _The load weight 
and spindle are bored to receive and form a 
socket for the tapered indicator adapter. Load 
weight, spindle, and collar together weigh 
535 grammes. When the load is in its lowest 
position and the clock type indicator at zero, 
the socket is just clear of the point of the 
tapered indicator adapter. With the plunger 
of the indicator raised ¥in., and the load- 
actuating device in its lowest position, the load 


synthetic mixes, a further physical test, com- 
pression set, has become necessary. Standard 
methods of making this test are not, or only 
with difficulty, applicable to finished india- 
rubber articles. A rapid acceptance test, using 
the rubber meter, known as the penetration 




















LMS. 2-6-4 Tank Engine 
| 
Fowler. | Stanier. | Fairburn. 
Cylinders— 
Diameter and stroke | 19in. x 19$in. x | 19$in. x 
26in. 26in. 26in. 
Coupled wheel, diameter| 5ft. 9in. | 5ft. 9in. | 5ft. 9in. 
Boiler, outside diameter 
at largest ring -| 4ft. 9fin.| Sft. 3in. | Sft. 3in. 
Heating surface— 
Tubes, square feet ...) 1082 1223 1223 
Fire-box, square feet 138 143 143 
Total, square feet 1220 1366 1366 
Superheater, square 
ee ge eS 246 230 | 230 
Gutears. ...) 4.7%.) 26-7 | 26-7 
Tractive effort at 85 per| 
cent B.P., lb. ---| 23,125 24,670 | 24,670 
Weight — 
Light... 69 t. 8c.) 72t. 6c.| 68t. 18¢. 
Loaded 86 t. 5e¢.| 87t.17¢.| 85t. Se. 
tioned. They improved notably the riding of 


the engine. 

Now Mr. C. E. Fairburn, the present chief 
mechanical engineer, whilst retaining the general 
features of the class, has shortened the wheel 
base from 16ft. 6in. to 15ft. 4in., so that the 
engine will freely take 5-chain curves. Since 
shortening the wheel base meant an increased 
weight per foot run, weight had to be saved 
wherever possible. It was accomplished mainly 
by making small economies here and there, but 
amounted in all to 3 tons 8 cwt., so that the 











L.M.S. 


2-6-4 


set, has therefore been devised, the only modi- 
fication: being the substitution of a in. 
diameter hemispherically ended rod for the 
fin. ball. In this application the load is 
applied very carefully until the load-actuating 
device reaches the limit of its travel. The stop 
watch is then started and the vibrator switched 
off. The load is maintained for 5 min., the 
vibrator being switched on for the last 5 sec. 
in each period of 30 sec. After 5 min. the 
reading (X) is recorded and with the vibrator 
still running the load is raised. After 1 min. 
the reading (Y) is again recorded, and the 
vibrator is switched off. The percentage pene- 
tration set is given by, 100 Y/X. 








L.M.S. Tank Engine 


SoME eighteen years ago Sir Henry Fowler 
introduced on the L.M.S. Railway a 2—6—4 tank 
engine, which was the “ handyman” of the 





rests and is balanced on the point of the tapered 
indicator adapter, quite clear of all other 











railway, for it handled all sorts of freight, was 





TANK ENGINE 


Fairburn engine—illustrated herewith—is the 
lightest of the class. Particulars of the three 
designs are tabulated above. Forty-five of 
these engines are now being built at Derby. 








DunDEE WATERWORKS EXTENSION.—At its 
meeting on June 4th, the Water Committee of 
Dundee Corporation unanimously adopted reports 
submitted by the water engineer, Mr. R. H. Cuth- 
bertson, regarding future extensions of the works. 
The chief proposals arising out of these reports are : 
—(1) The adoption of a scheme of filtration for the 
Lintrathen supply, at an approximate cost of 
£130,000. This sum provides for the covering of 
the main service reservoir. (2) Laying an additional 
main from the Lintrathen source to the city, at an 
estimated cost of £300,000. These works might be 
extended further to meet a prospective large indus- 
trial demand. In the event of this supply being 
afforded, the total cost of the works would amount 
to approximately £588,000. The Corporation 
obtained the necessary powers to construct filters on 
its Lintrathen supply and to cover the service 
reservoir referred to above in 1939. 
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Destroyed and Damaged Bridges in France 


(From Our Own Correspondent in Paris) 


NE of the most serious problems facing 

France to-day is the number of destroyed 
and damaged bridges which hold up transport, 
and in some Gases isolate whole sections of the 
country. As compared with 2091 bridges 
destroyed in 1918 and 2531 in 1940 after the 
Armistice, by the time of liberation some 5000 
bridges were cut. The damage varies according 
to the methods used to destroy the bridges. 
Sometimes the roed (superstructure) was cut 
by being blown open in the centre. Other 
bridges were more geriously damaged by an 


Loire has forty-six bridges down. There are 
no bridges at all at Nantes. In the south a 
very large section of the country bordered by 
the Mediterranean and the Swiss frontier is 
completely isolated, as all the bridges across 
the Doubs, the Soane, and the Rhone are down. 
Altogether, 148 bridges are down in this 
area, and communications here are completely 
paralysed. 

The work carried out by the Ponts et 
Chaussées has been really remarkable. Some 





3100 temporary repairs have been carried out. 














TEMPORARY SUSPENSION BRIDGE AT DECIZE ON THE 


explosive charge placed in one of the girders or 
piers. A great many were completely destroyed 
by heavy shelling, but the worst damage was 
undoubtedly inflicted by heavy bombing during 
the 1944 campaign. Where there is just a gap 
in the roadway, the problem is not a serious one, 
but often, where the piers or foundation work 
are damaged, arches have fallen and the work 
of repair must be long and difficult. 





Suspension bridges had their cables cut, of 


LOIRE 


Most of them, however, will permit nothing 
more than very light traffic, and some are even 
restricted only to pedestrian traffic. About 
317 bridges have been completely reconstructed, 
while 220 temporary bridges have been built. 
Naturally, these bridges rebuilt and repaired 
consist of the least seriously damaged, and the 
work that can be done more quickly has been 
carried out first. Most of the large and 
important structures, such as bridges at Tours 

and Orleans, cannot be 

rebuilt for a long time 





— 








PONT DE BOURG ST. ANDEOL ON THE RHONE 


course. Repair has been hastened by utilising 
the cut cables of damaged bridges for structures 
with a smaller span. In this way, it has been 
possible to speed the repair of a large number of 
small bridges, and at the same time save much 
material. Scarcity has forced engineers to 
salvage every possible scrap of material. Stone 
bridges, for instance, which, in happier cireum- 
stances, would probably have been replaced by 
concrete, are being rebuilt in stone, thus 
utilising the material on the spot. Altogether, 
some ninety-four bridges across the Seine are 
down, from Le Havre to Nogent, although all 
the bridges in the Paris region are intact. The 





to come. 

The difficulties which 
are facing the Ponts et 
Chaussées may be 
summed up as lack of 
labour, specialists, food, 
and materials. Although 
prisoners and deportees 
are returning to France, 
it will take some time 
before they are ready to 












get to work. The Ger- 
mans deported all the 
specialists they could lay 
their hands on. Lack 
of food is slowing down 
repairs, because a 
Frenchman needs plenty 
of meat, fat, and wine 
to work at his best, 
and all these foods are in 
short supply. Thereis a 
serious cement shortage 
as a result of shortage 
of coal. There is little 
timber, as from 1940 to 
1944 the Germans took 
all the timber they could 
collect. There is also a serious steel shortage. This 
shortage, too, is partly a result of the coal position- 
The machine tool shortage is being felt seriously. 
There are very few concrete mixers in France, 
among other devices important for bridge recon- 
struction. Finally, there is practically no rubber 
piping to be had. Lorries, too, for the transport 
of bridge-building materials, &c., can seldom 
be found. 

It is understood that the French Government 
has asked for the loan of Bailey bridges to help 
overcome the problem until the material 
situation improves, and all bridges can be 
either rebuilt or repaired. 








“Le Genie Civil” 


THE Genie Civil, France’s great engineering 
weekly, made the best of a difficult situation 
during the occupation years. It was not easy 
going, but technical papers found their activities 
less hampered than did the nationals ; still, the 
Germans made one attempt, at least, to get 


‘their hands on the paper. 


After the 1940 débdcle the paper stopped, publi- 
cation. Monsieur Albin Dumas, its director, 
remained in Paris while his son, Jacques, who 
was an officer in the Engineers, was demobilised 
soon after the Armistice. Towards the end of 
that year, just before a semblance of normality 
returned and republication seemed possible, 
Monsieur Dumas was ordered to visit the 
Germans. He was asked if he would try to 
come to some working agreement with similar 
German publications for the benefit of the two 
countries. Monsieur Dumas declined. While 
some arrangement might have been possible in 
peacetime, it was, of course, out of the question 
in 1940. 

The first issues under the occupation appeared 
in December, although they were dated June 
in order to keep the volumes complete. At first 
all copy had to be submitted to censorship, but 
later the rule was changed and only that copy 
which might have heen of some use to the 
enemy needed to be submitted. On the whole 
the Genie Civil had little trouble, and on one 
occasion only, when a description of a great 
hangar at Biscaross was described, did the 
Germans interfere and suppress the place name. 

During this time, of course, there were paper 
difficulties. The Genie Civil was cut to one- 
eighth of its former size. To meet the shortage 
a three-column page was introduced and, for 
the first time, advertisements were printed on 
the cover. 

In March, 1942, Jean Luchaire, a notorious 
collaborationist journalist, director of Les 
Nouveaux Temps (he was arrested by the 
French in Germany a few weeks ago), launched 
his great newspaper corporation, which roped 
in all Freach publications. Luchaire placed a 
competitor of the Genie Civil at the head of the 
Technical Press Section, and that gentleman 
immediately cut paper supplies and decreed 
monthly publication only. It is interesting to 
note that all his own publications were 
monthlies, The Genie Civil therefore became a 
monthly. In February, 1943, Monsieur Albin 
Dumas died at the age of eighty-five and his 
son became editor and director. 

One year later the German deportation cam- 
paign was at its height. Luchaire had, how- 
ever, been negotiating with the Germans to 
prevent the deportation of newspaper and 
periodical personnel. The talks had come to 
nothing, but had not been officially wound up, 
so when Monsieur Jacques was asked to report 
to the Germans with a complete list of eligible 
personnel, he still had a talking point to save 
himself and his employees. He used it to good 
effect. He was given a time extension, which, 
in fact, saved him and at least two other 
members. of his staff from deportation, for by 
the time the Germans were ready to rope him 
in the. Allies had landed on the beaches of 
Normandy. 

The Nazis now had other problems to occupy 
their minds, and in July, 1944, when Luchaire 
ordered all periodicals to stop publication, 
Monsieur Dumas knew that liberation was at 
hand. 

The Genie Civil was unable to publish imme- 
diately after the liberation, however, as the de 
Gaulle Government decided to examine all 
pepers which had appeared during the occupa- 
tion. The Genie Civil had to wait six months 
before it was permitted to republish. Allowed 
sufficient paper to publish fortnightly, Monsieur 
Dumas decided, however, to publish a reduced 
weekly issue and to date his paper back so that 
he would be able to complete back volumes. 

The Genie Civil was one of the first technical 
publications to receive authorisation. At the 
moment no more than one dozen publications 
covering all trades and industry are appearing 





in France. 
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WHOSE FAULT? 


SOME nine years ago we got ourselves into 
hot water by asking in this column why it was 
that we heard so many complaints from 
would-be employers that they could not 
find competent young engineers. In par- 
ticular, Dr. Guy, in Manchester then, rattled 
us roundly. In answer to our question, 
‘“What’s Wrong?” he informed us that 
nothing was wrong, and that all was for the 
best in the world of education and training. 
Unfortunately, there was no getting over 
the fact that employers were dissatisfied, 
and that whatever Dr. Guy and other cham- 
pions might say, they could not get young 
men of the type they wanted. The odd thing 
was that apparently all the right steps were 
being taken. Not only had education in 


schools and universities been carefully re- 
vised, but the workshop training of young 


and the old casual methods replaced by 
carefully organised courses. Furthermore, 
equal opportunity had been made a fact, 
and there were more scholarships than 
scholars to take them. But despite all this 
careful planning the shortage of budding 
engineers undoubtedly existed. 
That was in 1936-37. Since then, over 
five years of war have aggravated the con- 
dition. The need for young engineers is 
very great, but the supply is smaller than ever. 
Why? Let us leave for the moment—we 
shall return to it—the effect of recruitment 
for the Services. There remains the fact 
that even if there had been no calling up, the 
right type of young engineers would be hard 
to find. Some say that is because we do not 
educate a big enough number ; another says 
that the principles of research, whilst excellent 
in themselves, lead to excessive specialisa- 
tion; a third blames primary education, 
because it fails to develop courage and the 
desire to accept or seize responsibility. No 
doubt all these reasons, and many others, are 
sound. Let us consider one. In our leading 
acticle of 1936 we defined the wanted man 
in these terms: “ The candidate for a post 
should have good manners and a good address 
with those early indications of personality 
which give hopes of fruitior ; he should show 
initiative, an anxiety to take responsibility, 
and self-reliance ; his interests should be 
sufficiently wide to draw him to other men, 
his technical knowledge should be sound 
rather than brilliant, and be so balanced that 
it will give him adaptability.” If we now 
ask whose fault is it that such men are not 
easily found, the reply must, we believe, be 
that the employers themselves are in part 
to blame. They are not making good enough 
use ot young blood. In too many cases 
there are no youngish men being trained-on. 
Responsibility is not thrown upon them, and 
the future is left to look after itself. It is 
totally impossible to lay down any firm rule 
as to the age at which airectors and managers 
should retire ; so much depends upon their 
individual capacity. But this can be said 
quite positively that someone should always 
be in training to replace them. What we 
are suggesting is that if all employers always 
had a few young engineers who were being 
taught to take, and given the opportunity 
to take, responsibilities, the shortage of good 
men would be reduced—perhaps removed. 
We must not expect to grow oaks without 
sowing acorns. 
Now we come to another and more topical 
point—-the release of young engineers from 
Government service, in military or civil 
capacities. An advertisement has recently 
appeared in our own and other columns for a 
Chief Engineer of Armaments Design in a 
Government establishment. Applicants must 
have first-class educational qualifications and 
a sound training in mechanical engineering ; 
they must understand the principies of 
scientific research and—note this—must be 
able to administer a “ large technical organi- 
sation.”’ ‘‘ Vision, keenness, and tact are 
essential personal qualities for the position.” 
The post, which we understand will involve 
work for all three military services, is, in 
fact, a key position. That a man to fill it 
is being sought by advertisement is a sign of 
grace. The country should be combed for 
the best man, for this is a case in which the 


be undesirable. Only the best attainable jx 
tolerable for a position of such importance 
and responsibility. The opportunities for 
the right man are great, and the problem 
will be to find someone who can take advan. 
tage of them. The war has shown that a few 
such men do exist. Some of them have been 
lent by industry and are wanted back by the 
industries to which they belong, and to 
which it is imperative that they should 
return as soon as possible. The adver. 
tisement is, in fact, a test case, for by 
its result we shall know if men suitable for 
such high duties are being made by our 
methods of upbringing, education, and 
training. We have no doubt that a man 
will be found ; our fear is that there will not 
be many suitable applicants from whom to 
make a choice. The country wants lots of 
such engineers, not only one or two. 

And now a firal point in this connection. 
Industry is trying to get on its feet again. It 
is calling for the release of its young engineers 
who were recruited by the Government for 
military or civil duties. But the Govern- 
ment Departments are unwilling to part with 
them. 
appreciation of the position of industry. It 
is of the first importance that it should 
recover quickly. It has to switch over from 
war work to peace work ; it has to develop 
old markets and find new ones; it has to 
turn all the technical knowledge of the war 
to account. For the past few years it has 
been carried on largely by elderly and old 


men. Blood transfusion trom the young is 
essential. Hence young engineers should be 


set free as rapidly as possible. The Govern- 
releasing instead of retaining them. It should 
encourage them to return to civil life. It is 
impossible to believe that they are now needed 
in such numbers as when the European War 
was at its height. A great many, and some 
of the best, should be allowed to return at 
once to the industries from which they came. 
They are urgently wanted for the rapid 
rebuilding of the trade of this country. 


e British and German Science 


PERSONAL observation convinces us that 
many people in this country are inclined to 
exalt unduly the wartime achievements of 
German scientists and engineers and to 
undervalue those which originated here. 
Uninstructed opinion on this subject appears, 
perhaps quite naturally and excusably, to be 
based almost entirely upon the enemy’s 
development and use of the flying bomb and 
long-range rocket. These two missiles have 
undoubtedly made a very deep impression 
on the public mind of the Germans’ ingenuity 
and ability in the production of warlike 
implements. In actual fact one of these 
weapons, the flying bomb, was not a German 
invention at all, but was the product of the 
mind of a Frenchman, the physicist Georges 
Claude, who has now been tried. in Paris for 
this misapplication of his wayward genius. 
As for the long-range rocket, the fundamental 
idea is certainly neither new nor of Germanic 
origin. Batteries of rocket-firing artillery 
were in action at the battles of Leipzig and 
Waterloo in the Napoleonic war and would 
have been used to drive the Franco-Spanish 
fleet out of Cadiz had Villeneuve delayed 
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of Nelson’s waiting ships. Those rockets 
were the invention of Sir William Congreve. 
For many years they remained part of the 
British armoury and were developed as 
regarded size, range, and accuracy. In 1885 
when war seemed imminent with Russia, 
some “giant”? rockets were available in 
India for use in Afghanistan should the enemy 
seek to attack us through that country. 

Allowing the Germans full credit for the 
ability with which they developed the 
mass production of V1 and V2 missiles, we 
cannot agree that in doing so they estabilished 
any claim to superior scientific or technical 
ingenuity. Other implements of war which 
they produced, such as the magnetic and 
acoustic mine, jet-propelled aircraft, the 
wirelessly controlled glider bomb for use 
against shipping, the “ schnorkel ” for sub- 
marines, radiolocation, and means of com 
bating it, and their large powerfully armed 
tanks, displayed Jittle or no scientific or tech- 
nical originality and were largely develop- 
ments of existing ideas on which we, too, were 
working before the outbreak of war. Doubt- 
lessly we do not yet know all the story of 
German scientific and technical progress 
during the war years or the full list of new 
weapons which they were preparing to use 
against us. But if there were such weapons, 
is it not a direct condemnation of German 
scientists and engineers that they failed to 
bring them into effective action in time to 
prevent their country from being hopelessly 
defeated ? They had no less time for their 
allotted tasks than British scientists and 
engineers had for theirs, and the ultimate 
aim of each group was the same, to provide 
the equipment for the invasion and conquest 
of the other’s territory. 

For several weeks past we have been learn- 





ing almost daily of some new implement pro- 
duced in this country which aided us and our 
Allies to achieve our overwhelming victory. 
There is every reason to believe that the full 
tale has not yet been completed. But when 
we read of our artificial harbours, pipe lines 
under the sea, floating cables for destroying 
mines, fire defences for our shores, bridge- 
building and flail tanks, and so forth, we are 
tempted to wonder what the British public 
would have thought and said about German 
scientists and engineers—and, indeed, to 
wonder where that same public would now 
have been—if the Germans had devised and 
made these things instead of us. Their need 
of them was no less than ours, but they 
certainly did not produce them. Had they 
done so, our troops invading Normandy a 
year ago would have met an impenetrable 
fiery sea and one day the inhabitants of some 
secluded spot on our South Coast would have 
awakened to find that overnight an immense 
armada had sailed across the Channel and 
built a port on their doorsteps. The enemy 
could have done what we did. Why did they 
not do so? Did political reasons intervene ? 
Perhaps, to a certain extent they did. Was 
a cross-Channel invasion an operation which 
only “ military idiots’? would contemplate 
and which Germany, apparently at the end 
of 1940, aecided was impracticable from either 
side? Quite probably this consideration 
may have weighed with the enemy authorities 
and led them to direct their scientists’ and 
engineers’ attention to other fields. Is there, 
however, no room for another possibility, the 
constitutional inability of the German mind 
to think along really original lines quickly 
and effectively and under the sudden pressure 
of necessity to produce the requirements of 
the hour ? 








The Export 


By A. J..GIBBS 


| ISTORY has a habit of repeating itself, 
and both conditions and trends in 1945 
show a remarkable resemblance to those of 
1919. Even in those days the secret of a 
successful export trade was supposed to have 
been solved by the formation of large 
amalgamations for this purpose, established 
in expensive suites of offices, and run by a 
staff of which every member appeared to hold 
military rank. The writer still preserves some 
light-hearted recollections of such an organ- 
isation formed to develop the export trade of 
some half a dozen companies, which carried 
on for a few years until the various members 
became convinced that each individual com- 
pany was better qualified to make a success 
of its own trade abroad than any outside 
organisation. At the present time it is 
particularly interesting to examine both the 
attractions and the drawbacks of the export 
combination. Fundamentally, of course, 
there is the natural attraction of the grandiose 
and expensive which is fostered by a few 
years of E.P.T. and allowances, and sup- 
ported by a widely held idea that a corpora- 
tion or combination disposing of a wide and 
mutually complementary range of products 
is in a position to dominate a market, either 
by its financial ability to establish its own 
branch houses or alternatively by offering a 
combined agency of such prestige that 
importers and agents in any country will 
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compete for the privilege of signing up with 
the combine. In present circumstances, with 
a world-wide shortage of goods, the argument 
is as plausible as it was in 1919, but it is when 
the initial rush for goods has been partially 
satisfied that the weaknesses of the plan 
become apparent. 

Unequal Exporting Values.—One of the 
main weaknesses is that, however complete 
may be the total range of goods offered, all 
these have a widely differing value as export 
selling lines. Even in the case of a single firm, 
manufacturing various classes of product 
which, can be designated as a, 6, c, d, and e, 
anyone with exporting experience in that 
particular trade would know that of these 
five different classes it is only a which is the 
really important line for export markets, 
followed by 6 and c, which are sold to a certain 
extent in certain British overseas countries, 
while the remaining classes d and e for varying 
reasons are seldom or never sold outside the 
home market. This condition does not dis- 
appear, but is merely aggravated when half 
a dozen firms, whose products all show the 
same variation in exporting values, combine 
to pool resources ; in fact, out of the average 
half dozen firms brought together in this 
manner there are usually one or two which 
have actually no product of a wide exportable 
value. While present conditions last, it is 
true that there will be no undue difficulty in 





inducing importers and agents to tie them- 
selves up for the complete range of products 
made by all the members of the combine, 
but it has to be borne in mind that as soon 
as trading conditions begin to revert to 
normal, importers will again resume their 
policy of only ordering really competitive 
goods. The average agent’s policy is to 
secure the exclusive rights upon those 
particular products which constitute com- 
petitive and readily selling lines, and if other 
classes of goods in the manufacturer’s range 
are non-competitive, they will be purchased 
elsewhere, no matter what may be the word- 
ing of the exclusive agency agreement. 

If this point is not appreciated at the com- 
mencement of operations, it will most 
certainly have to be taken into account after 
a couple of years’ working, when members of 
the combine realise that although contribut- 
ing equally to the expenses of the export 
selling organisation, they are receiving little 
or nothing in the way of return as their 
goods are not being ordered by the agents 
fixed up by the combine. This realisation is 
particularly galling at a time when four or 
five so-called ambassadors of commerce are 
wending their leisurely and lordly way from 
Grand Hotel to Grand Hotel throughout as 
many continents with little or no result to the 
rank and file. From one such tour of this 
description one of the companies concerned 
received merely three or four inquiries for 
factored goods which they did not manufac- 
ture themselves, the total value concerned if 
the business had materialised being about 
£40 and carrying a gross profit of some 10 or 
12} per cent. It is at this stage, too, that 
individual members of the combine begin to 
calculate with a certain amount of care 
their own share of the cost in running the 
branch house at Milan and compare this with 
the results they are securing from that 
enterprise. 

Staff—tThe difficulty of securing a staff 
with the necessary wide technical experience 
is also a real one in a combine. Even in the 
case of a single firm whose manufactures 
cover steam engines and certain types of 
agricultural machinery, it is possible to find 
on the sales side men who are extremely 
competent and successful in the steam engine 
branch, but who are grossly ignorant and 
inexperienced in any matter pertaining to 
the agricultural machinery which is also a 
product of the same works. If this difficulty 
arises with the staff of a single firm, it will be 
multiplied many times in the case of a com- 
bine, especially in connection with the 
travelling staff. Manufacturers in one of the 
typical Midlands light trades still recall with 
amusement an attempt made many years ago 
to develop South American trade with the 
assistance of the Government by the dispatch 
of a special representative, selected in spite 
of the fact that he had never been in South 
America before, that he did not speak either 
Spanish or Portuguese, and that he had no 
previous experience whatever of the particular 
industry whose export sales he was sent out 
to develop. The writer has also had the 
opportunity of examining requests to one 
company of an export combine made by a 
similarly inexperienced special travelling 
representative for quotations for shipyard 
equipment and plant, in spite of the fact that 
nothing remotely resembling such equip- 
ment had ever been manufactured or con- 
templated either by the company addressed 
or by any other member of the combine. In 
such an export selling group, however, much 
can be done to forward individual sectional 
interests where an individual firm is willing 
and able to secure certain key positions for 
its own competent personnel. The firm, for 
instance, whose technical salesman may be 
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appointed as manager of a Brussels branch 
office can usually safely assume that sales of 
their own leading manufactures will be 
adequately developed in that territory no 
matter what cause for complaint there may 
be in other directions. 

It is probable that if the results of group 
export selling could be fully and frankly 
examined in the light of actual results spread 
over five or six years, it would be found that 
while a certain proportion of the members 
constituting the group profess satisfaction 
both with the amount of business and the 
cost of securing it, the greater portion of 
what may be termed the “ rank and file’ of 
the combine have a very different opinion of 
the efficiency and the cost of this method of 
trading. For the small undertaking especially 
it is therefore highly desirable that certain 
drawbacks of the group system should receive 
very careful consideration before its export 
trade is irrevocably tied up in this manner 
for a prolonged period. 








The Future of the Light Alloy 
Foundry Industry* 


By W. C. DEVEREUXt 


WirTHovut being complacent, I can say, 
after studying conditions in the light alloy 
foundry industries both here and in America, 
that our principal high-production foundries are 
at least as efficient as their opposite numbers in 
the States. I must emphasise, however, that 
their efficiency is proportional to the extent to 
which they can rely on orders for sufficient 
numbers of castings to enable them to construct 
first-class patterns, dies, and jigs, and to utilise 
fully their machines and handling equipment. 

These very efficient foundries which we have 
organised and equipped by our sacrifices during 
the war should rank as important capital assets 
in our national economy, and it is essential that 
a careful study should be made to ascertain how 
they will fit into our post-war industrial struc- 
ture in order that the most efficient of them, if 
not all of them, shall remain intact, and by that 
I do not mean only the plant and machinery, 
but also the fine teams of managers, technicians 
and craftsmen who, by their achievements, have 
shown their ability to organise and to improve 
the quantity and quality of output. 

At this stage I would like to tell of a few of 
the achievements of the light alloy foundry 
industry during the war, so as to provide a 
background for the remarks I have to make on 
the future prospects of this industry in the 
coming years of peaceful expansion. 

The output of aluminium castings in the 
period 1924 to 1933 remained fairly steady at 
roughly 10,000 tons a year. In 1934-35 a 50 per 
cent. increase in output brought this figure up 
to 15,600 tons, according to the fifth Census of 
Production. Output rose at an increasing rate 
from that time on until the outbreak of war 
brought about a rapid expansion of output, 
which it is estimated reached about 28,000 tons 
in 1946, 32,000 tons in 194], 47,000 tons in 
1942, 56,000 tons in 1943, reaching a peax rate 
of output of about 65,000 tons in1943—44. 

A very rough estimate of the structure of the 
industry at this peak output stage would give 
about 25,000 tons as the output of three firms 
producing over 5000 tons a year each, about 
15,000 or 16,000 tons as the output of seven or 
eight firms producing between 1000 and 5000 
tons a year and roughly 20,000 tons, produced 
mainly by about 130 light alloy foundries, with 
the residue made up by. some 500 firms produc- 
ing occasional aluminium castings. 

The magnesium casting industry in this 
country is of more recent origin, but, according 
to recently released figures,t the output of these 

* From the Eighth Edward Williams Lecture, delivered 
at the annual general meeting of the Institute of British 
Foundrymen on June 16th, 1945, in London. 

+ Chairmen and managing director, High-Duty Alloys, 
Ltd., managing director, Magnesium Castings and Pro- 
ducts, Ltd 

t Foundry Trade Journal, April 9th, 1944, page 818. 





castings had reached a figure of 400 tons a year 
by 1936. The war has brought about an expan- 
sion in the production of magnesium even more 
spectacular in proportion than in the produc- 
tion of aluminium castings. The production of 
die cast incendiary bombs at a peak rate of 
4,327,000 castings per month accounts for a 
large proportion of the production of magnesium 
castings, representing about 700 tons a month. 
The rate of output of, other magnesium castings 
was about 700 tons a month. 

A significant feature of recent years has been 
the increasing size of castings ordered in both 
aluminium and magnesium base alloys, but it 
is not in the direction of large castings, how- 
ever, that the future “‘ bread and butter ”’ lines 
of the industry lies. It must be remembered 
that the bulk of the equipment now available, 
and with which we shall have to carry on during 
the first few years after the war, is designed 
chiefly for the production of aircraft parts, that 
is, mainly for small and medium-sized castings. 
Such equipment is well suited to the quantity 
production of equipment, fittings, and furnish- 
ings for the rehousing programme, for auto- 
mobile construction, &c. The equipment 
capable of handling larger castings will be an 
asset for the shipbuilding, railway, and mecha- 
nical engineering fields. 

Limagine that the light alloy foundry industry 
would make an interesting field for study of the 
industrial economists. It is a most complicated 
structure, composed of a wide range of units 
from the very large firms and groups of firms 
down to the very smallest possible industrial 
unit. 

Among the larger firms—.e., those with an 
output of between 500 and more tons per 
annum—no optimum pattern can be found. 
One large group consists of several foundries 
making castings of aluminium, magnesium, 
iron, foundry equipment, and wrought light 
alloy products. Another very large group of 
foundries is part of a much larger organisation, 
whose principal interest lies in the manufacture 
of aero-engines and motor-cars. Yet another 
organisation is devoted entirely to the manu- 
facture of light alloy castings, while others are 
concerned equally with the manufacture of 
wrought light alloys. 

If this is complicated, then the structure of 
the smaller foundries is even more so. They 
range from the jobbing foundry of a large 
general engineering concern through a variety 
of foundries devoted entirely to the business of 
casting light alloys, to the highly specialised 
foundries producing nothing but die cast 
aluminium pistons. 

With such a complex industry to deal with, 
it is wellnigh impossible to make any forecast 
of a general nature which could hold for any- 
thing but a particular kind of firm in the 
industry. With so many foundries occupying 
@ position in some firms of relative subordinance 
to other manufacturing processes and dependent 
for their wellbeing upon the general success of 
the other activities, it is difficult even to define 
what is and what is not to be included in the 
light alloy foundry industry. 

I understand that there are more than 600 
foundries in the country making aluminium 
castings to some extent, and yet about 70 per 
cent. of the total output of aluminium castings 
comes from about a dozen firms. 

Owing to the much more complex processes 
involved in casting magnesium alloys, this 
branch of the industry naturally tends to be 
more compact, since the casting of magnesium 
necessitates far more rigid technical control and 
expensive and elaborate equipment. 

I do not think that this country can afford 
not to take the fullest possible advantage of the 
great asset it has created by its sacrifices 
during the war in the shape of fine mechanised 
foundries. We must boldly undertake large- 
scale planning to ensure that our plans are laid 
sufficiently far ahead to enable us to utilise 
these resources and so achieve that efficiency 
to which we must look in the future for the 
maintenance of our standards of living and for 
our very ability to compete in the world markets 
for those exports with which we have to pay for 
our essential imports of food and raw materials, 

Large mass production foundries are an 





essential part of a modern industrial economy, 





but they are by no means the whole of the 
industry. There must always be the smalloy 
jobbing and short-run production foundries to 
take up the thousand and one castings required 
in quantities insufficient to justify heavy inyog, 
ment in specialised equipment. Our civiligg. 
tion depends on so many items, most of them of 
trivial importance individually, that no amount 
of planning can provide for all our requirements 
for each item to be produced to a long-term 
plan. 

A great number of designs call for castings 
in which the matter of strength is of very little 
importance. In practically all of these the most 
important object is a low price for the finished 
goods and a pleasing appearance having sales 
appeal. In most cases lightness is also an 
advantage. 

In this field I see great possibilities for large 
and medium-scale production of pressure and 
gravity die casting of light alloy. Especially in 
this field do I visualise important applications 
for magnesium alloys, although I believe that 
the field will still be dominated by aluminium, 
including the secondary aluminium alloys, the 
production of which, to exacting standards of 
quality, has now become so highly developed, 

Finally, I believe that there is a growing 
appreciation, resulting from modern develop. 
ments in casting and quality control, of the 
economies offered by castings compared with 
fabricated assemblies. These will be used to an 
increasing extent to replace fabricated com. 
ponents when the particular machine or struc- 
ture has been fully developed, and has reached 
the full production stage. The engineers have 
already shown their confidence in castings for 
highly stressed components in: aircraft, and 
they are becoming increasingly appreciative of 
the advantages which the flexibility of the cast- 
ing process offers in design and of the freedom 
from “ stress raisers ’’ which the jointless cast 
component offers. 

{The second part of Mr. Devereux’s lecture 
was devoted to Alloys and Alloy Development.] 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each epecifi- 
cation is 22. 3d. post free, unless otherwise stated. 


VALVE FITTINGS FOR COMPRESSSED 
GAS CYLINDERS 


No. 341—1945. A revised edition of this standard 
for ‘‘ Valve Fittings for Compressed Gas Cylinders,” 
has recently been issued. In the present revision 
no changes have been made in the basic dimensions 
of the outlet threads standardised in the 193] 
edition, and interchangeability of connections with 
valves made to the 1931 edition or to the present 
standard remains. The Appendix on gauges has, 
however, been revised and certain modifications 
have been adopted on the recommendations of the 
National Physical Laboratory. The scope of the 
standard has been extended by the inclusion of the 
dimensions and gauges for valves of 1- 25in. nominal 
size. The former edition of the standard was 
limited to the dimensional features of the valves. 
In the present edition, schedules giving the essential 
properties of the steel and bronze or brass are 
included. The present standard also gives the 
dimensions for valving capsules, 








SLUICE VALVES FOR WATERWORKS 


No. 1218—1945. This new Standard deals with 
two types of waterworks sluice valves, double- 
socket and double-flanged, from 2in. to 12in. 
nominal internal diameter, in two classes for test 
pressures of 600ft. and 800ft. head respectively. 
The double-socket valves are suitable for spigot and 
socket cast iron pipes; the double-flanged valves 
are suitable for flanged pipes, and, with bolted-on 
adaptors, are suitable for spigot and socket and 
any other form of pipe of any material or any special 
joint. Adaptors for cast iron pipes, B.S, 78, asbestos 
cement pipes, B.S. 486, and centrifugally cast 
(spun) pipes, B.S. 1211, are included in the speci- 
fication. An important matter is that clockwise 
closing is standardised. In providing for clock- 
wise closing, it is recognised that many waterworks 
sluice valves close counter-clockwise, contrary to 
the generally accepted practice of closing valves. 
The Standard now published provides an oppor- 
tunity to secure uniformity in the method of opera- 





tion for all valves. 
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Tube Traversing and Hauling Gear 
for “Hamel ’’ Pipe Lines 


N our article of June Ist, when describing the 
Pi menel ” pipe line, we illustrated some of 
the more important stages in the production of 
this pipe line at the special factory built at 
Tilbury. In the present article we describe 
some of the hauling devices which were con- 
structed by the Wellman Smith Owen Engineer- 
ing Corporation, Ltd., for progressing the 





4o00ft. lengths, after the end-on-end welding 
of the 20ft. lengths, down the roller conveyors, 





BATTERY OF SEVEN 


and for hauling these 4000ft. lengths into the 
final welding machines which made them into 
one continuous length before winding on the 
“Conun’’ drum. These machines were termed 
“tube traversers.”’ 

It will be recalled that the 20ft. tube lengths 
were welded together in two specially con- 


TUBE TRAVERSING MACHINES 





structed buildings, each about 1 mile distant 
from the jetty at Tilbury Docks, where the 
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winding took place. In each building there 
were seven A.I. Welding Company resistance 
welders, arranged across the shop in line, and 
beyond these machines were the seven tube 
traversers, the function of which was to convey 
the joined tubes forward, each through its 
tubular aperture in the discharge end of the 
building and thence along the 4000ft. long 
roller conveyor or pipe storage line. 

The machines installed in the ‘first building 
erected were required to progress the joined 


tube lengths at a speed of 30ft. per minute on 
the ‘“‘A” line towards the jetty, between the 
welding operations, and after each 20ft. 
movement of the tube to decelerate, and 
position the tube to within a distance of }in., 
so that the trailing end was correctly placed 
for the next weld. The traverser was also 
required to be under control of the operator of 
the welding machine, 40ft. away from the 
traverser, and its reversal was necessary, since 


it was a rule to cut out every twentieth weld 
for examination. This meant that after the 
sample weld had been removed, the tube had 
again to be returned for repositioning at the 
welding unit for the next a tube to be 
joined to it. In the second building to be 


equipped, the joined tube length was required 
to be traversed on the “B”’ line at a speed of 





45ft. per minute, all other requirements being 






SECTION AND SIDE VIEW OF TRAVERSER 


the same as originally planned and executed in 
the original building. 

The tube traversers were electrically driven, 
and in the first building use was made of two 
12 H.P. and five 10 H.P., D.C. motors taken 
from stock. Control gear of the automatic 
type was employed, with a push-button switch, 
having three points—one for ‘ Run,” one for 
‘** Stop,” and one for “Crawl.” Special atten- 
tion had to be paid to reversing speed under a 





widely fluctuating load, which varied from 


Fluid Coupling 


20 per cent. at the beginning to full load at 
the end, covering the building up of the tube 
length from the first few 20ft. lengths to the 
final length of 4000ft. In order to ensure the 
accurate stopping of the tail end of the pipe 
length in the welder, control gear was provided, 
incorporating diverter contactors, and controlled 
voltage relays across the motor armature which 
were designed to limit the maximum crawling 
speed when approaching the welding machine 





SIDE VIEW OF TRAVERSER 


to a maximum of 10 per cent. full load speed 
on light loads. 

In the traversers built for the second build- 
ing, 20 H.P. slip-ring A.C. motors connected to 
a 400-volt, three-phase, 50-cycle supply were 
used. The control fer these motors comprised 
reversing drum type controllers, with a sepa- 
rately mounted resistance and a circuit breaker. 
The drum controller was interlocked with the 
circuit breaker in ordertoensure the closing of the 
breaker with the controller in the “ off” position. 

A circuit breaker of the contactor pattern, 





~ 
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giving no-volt protection and _ overload 
protection, comprising magnetic overload 
devices with an oil dashpot, was provided 
in order to give the necessary delay when stall- 
ing the fluid coupling in order to obtain the 
creeping speed necessary when the pipe was 
approaching the welding machine. 

The second set of traversers, which were 
installed in the later of the two welding shops, 
were improved in some details, and the descrip- 





tion which follows refers to these machines. 
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As will be seen from the accompanying 
engravings and the drawing, each tube traverser 
consists essentially of a pair of endless link 
chains, mounted between structural side frames. 
Every alternate link of the chain is a cast iron 
shoe, lined with strips of cotton belting, so as 
to form a groove of more or less half-circular 
shape. Each endless chain passes over a pair 
of cast iron sprocket wheels, which are keyed 
to horizontal shafts, supported in the side 
frames at centres 5ft. 8}in. apart. One chain 
is mounted above the other, so that the lower 
run of the upper chain and the upper run of the 
lower chain meet in such a manner that their 
respective grooved shoes are brought opposite 
each other and between them completely 
surround the tube. On the back side of the 
shoes there are hardened steel spacing rollers 
which engage the sprocket teeth. Between the 
pairs of sprockets the rollers are supported on 
steel strips which prevent the chain from 
sagging. The lower run of the upper chain is 
backed up by a spring-mounted adjustable 
compensating beam, which is so contrived that 
any wear on the cotton belting linings of the 
shoes can be taken up, and as the tube which is 
being traversed increases in length and weight, 
increased radial pressure can be applied. The 








DRIVING EQUIPMENT OF TRAVERSER 


upper and lower sprocket wheel shafts are 
geared together by a pair of equal-toothed, 
machine-cut cast iron spur wheels, to the lower 
end of which pinions are meshed. The pinioa 
shafts are supported in suitable bearings and to 
one shaft a spur wheel is keyed. On the other 
shaft there is mounted another spur wheel of 
equal size but with a bushed bore, the two 
wheels being in mesh with each other. A dog 
clutch operated, by air cylinders (see accompany- 
ing engraving), remotely controlled from a 
position near the welding machine by a four- 
ported Wellman-Ross air control valve, is 
arranged between the pinion and the freely 
mounted spur wheel, the shaft of which is 
extended to be coupled through a Croft worm 
reduction gear and a fluid coupling supplied by 
the Hydraulic Coupling and Engineering Com- 
pany, Ltd., to the driving motor. Thus by the 
use of a non-reversing motor, the operation of 
the dog clutch permits the traverser to be 
reversed, and at the same time the chain links 
are retained in tension around the tube. The 
driving motor runs continuously, and the 
arresting of the tube travel prior to the welding 
operation taking place is obtained through a 
clip type brake applied by the remotely situated, 
welding operator through a Lockheed hydraulic 








be gathered that the tube traversers we are 
describing were constructed of material and 
parts which under wartime circumstances were 
the most readily procurable. The two sets of 
traversers for the two buildings were con- 
structed and tested in the Darlaston works of 
the Wellman Smith Owen Engineering Cor- 
poration, Ltd. Deliveries of the single units 
were effected at the rate of one every ten days. 
Each unit, which weighed about 9 tons, was 
dispatched by road to the Tilbury site. It was 
unloaded from the vehicle and was at once 
hauled to its working position, wired up, piped 
to the air mains, and took its place in its appro- 
priate pipe line. 

In addition to the two groups of traversers 
already described, the firm also supplied two 
of heavier construction for the jetty end of the 
Tilbury pipe lines, which were used for hauling, 
at a speed of 120ft. per minute, the 4000ft. long 
stored pipes to the final welding machine, which 
joined these together in one length, prior to the 
process of winding the finished length on the 
‘“Conun”’ drum. These two machines were 
driven by 35 H.P. D.C. motors, the control of 
the machine being generally similar to the D.C. 
controls already referred to, with the addition 
of duplieate controls on the incoming and exit 





points of the building next the winding jetty. 
Speed-regulating drum type controllers, for 
varying the speed of the traverser in relation 
to that of the winches rotating the coiling drum, 
were also provided. 

The Wellman Smith Owen Engineering Cor- 
poration, Ltd., also supplied two electrically 
driven haulage winches, which were used to haul 
the tubes into a preparatory position in the 
final welding shop. They had a designed effec- 
tive haul of 5 tons, and were complete with 
various ancillary gear. This included a trolley 
mounted on a gantry which spanned the seven 
conveyor lines and storage racks at a distance 
of 150ft. up the pipe line from the winding 
building. The gantry trolley carried a large 
rope sheave, to and from which passed the 
hauling rope back to the barrel of the winch. 
To the lower run of the rope there was attached 
a gripping jaw, which could engage any of the 
tubes in the storage racks. This gripping jaw 
was run out of the winding building as required 
when the winding of the previous 4000ft. was 
approaching completion and the trailing end of 
the tube being wound was approaching the 
welding machine, and the new tube was thus 
brought into position. In storing the tubes 
these were generally traversed somewhat short 





control system. 
From the illustrations we reproduce it may 


in the long runs of the conveyor line, prior to 








degree of synchronisation was made possible 
through the D.C. drive and control, but it Was 
fully realised that this control might not sufice 
for perfect synchronisation. Free-wheel devices 
were therefore arranged in the sprocket wheels 
of the two larger traversers, so that the jetty 
winding winches could, if necessary , 
on the traversers. . 
The electrical equipment was supplied by 
Crompton Parkinson, Ltd., the Metropolitan. 
Vickers Electrical Company, Ltd., and the 
General Electric Company, Ltd. 


* gain” 








Conference on the Unification 


of Screw Threads* 

A REVIEW OF THE RECENT U.S.-CANADIAN U.K 
CONFERENCES 7" 

By 8. 


IN the autumn of 1943 the Minister of Produc. 
tion appointed a mission to visit the United 
States of America at the invitation of the 
Combined Production and Resources Board. 
The purpose of the mission was primarily to 
assist the Americans in solving difficulties which 


J. Hariey, B.Se.t 


screw threads of Whitworth form which were 
required to be furnished on items of munitions 
for the British Fighting Forces. 

It is probably not necessary in this paper to 
set out in any detail the differences between 
American and British screw thread practice, as 
these are probably well known to all engineers, 
but while the divergencies are relatively simple 
in character, they are such as to have resulted in 
the development of quite a distinct technique 
in production methods, particularly in the 
matter of the production and use of tools and 
gauges employed respectively for producing and 
checking of the threads. 

American engineers had prepared proposals 
for a modified form of Whitworth thread which 
would ensure interchangeability with conven- 
tional Whitworth threads as produced in this 
country, and at the same time facilitate produc- 
tion in the United States. These proposals were 
examined at meetings which took place in New 
York and at the further meetings at the second 
conference in this country in August-September, 
1944, and as a result agreed modifications of the 
normal Whitworth threads have been worked 
out and incorporated in a review of the British 
Standard Specification, and these have also been 
published as a wartime standard by the 
American Standards Association. 
original primary object has been accomplished. 
In preparing the agenda for the conferences, 
it was felt that it would be opportune to consider 
not only other forms of screw threads, such as 
Acme, buttress, pipe threads, instrument 
threads, and the application of threads for 
specific projects, such as special threads on gas 
cylinders and on high-duty studs, but the whole 
question of the possibility of arriving at a 
unified standard thread common to all countries 
using the inch system of measurement. It was 
fully realised that such a proposal would entail 
very considerable changes, with consequent 
commercial implications, and that at such a 
stage it would be impossible for either the U.S., 
Canadian, or British Governments to express 
an official view, or to be committed to any 
course of action, and this point was made clear 
in a preamble to the report of the conferences 
which took place in New York in November- 
December, 1943, and in London in August- 
September, 1944. 

The respective Governments, and, indeed, 
many industrial concerns in the three countries, 
could not fail to have been impressed during the 
war with the difficulties and consequential loss 
in production arising from divergencies in prac- 





* Institution of Mechanical Engineers, Friday, June 
22nd. The following papers which we do not reprint were 
also read at the Conference :—‘ Pipe Threads,” by E. G. 
Saunders, M.A., and J. E. Sears, C.B.E., M.1. Mech. E.; 
‘** Acme Screw Threads and Buttress Threads,’’ by L. W. 
Nickols, B.Sc. (Eng.), A M I. Mech. E., and J. E. Baty, 
M.I. Mech. E.; ‘* Instrument Threads,” by G. A. 
Whipple, M.A., W. O. Davis, and A. D. Snutch; “‘ Re- 
search on Fatigue Strength of Screw Threads of Different 
Form,” by D. G. Sopwith, B.Sc. Tech., Wh.Sc., A.M.l. 
Mech, E., and T. Settle. 





throwing them over into the storage pens. Some 
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they had encountered in the production of 
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tice on two sides of the Atlantic on such a 

fundamental matter as screw threads, which 
enter into almost every known form of mecha- 
nical equipment. A natural consequence was 
the consideration of the effect of those differ- 
ences both from the point of view of future 
industrial co-operation and of the pursuance 
and defence of world peace. Perhaps one or 
two examples, chosen at random, indicate the 
wide implications involved. 

The first example refers to one of the par- 
ticular subjects discussed at the conferences, 
namely, screw threads on the outlets of com- 
pressed. gas cylinders. The use of such cylinders, 
for example, in the aeronautical and medical 
fields, clearly demands interchangeability for 
the purpose of connecting the cylinder, both to 
the gas-using apparatus and to the gas-generat- 
ing equipment for refilling. To take but a single 
example, it is quite impossible to supply an 
oxygen cylinder produced in this country for 
use in American aircraft, without the provision 
of a special adaptor, and this applies equally to 
all other gases. In consequence, one company 
alone in this country was involved, during the 
period of the war, in the making of 100,000 
speciai outlet valves which were fitted to 
American cylinders, the American valves being 
taken out on receipt of the cylinders from 
America and scrapped. It does not need much 
imagination in following this example to its 
conclusion in the post-war era of international 
air transport to argue the necessity for com- 
bined action on such matters of fundamental 
standardisation. 

Another example may be taken from the 
production of a well-known type of aircraft 
engine of British design by an American firm of 
international repute. Before production could 
commence, the American concern had to obtain 
from a heavily loaded industry, taps, dies, and 
screw thread gauges with Whitworth and British 
Association threads, in relatively small quan- 
tities, involving expense and uneconomical 
production and interference with the regular 
flow of production, which can be readily appre- 
ciated. 

A similar case in reverse arose in the produc- 
tion of a well-known make of American car- 
buretter by British firms, which was required 
to be interchangeable on both British and 
American-made engines. This involved pro- 
duction in this country of relatively small 
quantities of a large number of sizes of taps, 
dies, and screw gauges with Americar form. 

Similar circumstances arose with the estab- 
lishment of the service stations for the United 
States Army Air Force in the United Kingdom. 
However carefully the provisioning of such 
shops with tools from America might be planned, 
it was clearly obvious that emergency require- 
ments would crop up, and during the year 1944 
over 45,000 taps of over seventy different sizes 
of U.S. threads were called for at short notice, 
and had to be made practically by tool-room 
methods. 

There can be little doubt therefore that there 
is a strong case for the desirability of a unified 
standard, though the difficulties in achieving 
this end are fully appreciated. The details of 
this problem will be dealt with in the afternoon 
session of this conference. Other papers during 
the morning session will deal with the other 
types of screw threads which were discussed 
during the Anglo-American-Canadian confer- 
ences. 

It is hoped that the discussion on these papers 
will indicate the extent to which it is felt possible 
to pursue the discussion and development of 
joint action in the field of screw thread 
standardisation, on which matter it is proposed 
to hold a further conference in Canada during 
September—October of this year. 

In this connection, the author feels that it is 
important that full realisation of the implica- 
tion of standardisation should not be over- 
looked. Standardisation as such will never 
solve problems, and certainly should not 
operate in such a manner as to eliminate the 
ingenuity of the designer. Furthermore, the 
author’s view is that standard specifications 
should always be under active review, so that 
these may be brought constantly into line with 
prevailing conditions. But in such reviews, it is 
considered essential that all interested parties 





should work in harmony, and this is par- 
ticularly important in such a fundamental 
matter as that of screw threads. Individual 
action, either by independent associations or 
industries or even countries, in such matters 
only tends to make confusion worse confounded. 
An example of this may be quoted in the case 
of Acme threads. The British Standards 
Institution in 1943 produced for publication a 
War Emergency Standard very closely in line 
with the then-existing American standard, 
which, unknown to the B.S.I., was under review 
with proposals for considerable modification. 
As a result of the conferences, general agreement 
has been reached which, it is hoped, will enable 
a common Standard to be issued. 





THE UNIFICATION OF BRITISH AND AMERICAN 
SCREW THREADS 


By F. H. Rott, M.B.E., B.Sc., M.I. Mech. E.,} and 
J. E. Sears, C.B.E., M.A., M.I. Mech. E.§ 


Introduction.—Little space need be taken up 
in this short paper in recounting the manifold 
advantages which would result if it were 
possible to institute a system of screw threads 
which would be adopted by all countries, in 
place of the many systems now in use, of which 
the Whitworth, the United States standard, 
and the so-called International (Metric) system 
are outstanding examples. Such a universal 
system would in peacetime be of inestimable 
benefit in international trade in all types of 
engineering products, and in wartime would 
greatly facilitate the mutual task of Allied 
Nations in the production and servicing of 
military equipment used by their combined 
Fighting Services. 

The adoption of a world-wide system of screw 
threads would, however, necessitate agreement, 
first of all, on a common system of measure- 
ment, either the inch or the metric system. In 
this connection, it is of interest to point out 
that, even though the threads now used in the 
American and, so-called International systems 
of screw threads are identical in basic form or 
profile, it is impossible to assemble bolts made 
to the one system with nuts made to the other. 
This is due to the two systems being based on 
different systems of measurement, namely, 
inches and millimetres. 

Due to this fundamental difficulty in arriving 
at agreement on a common system of measure- 
ment, it was decided at the recent Anglo- 
American-Canadian conferences to limit the 
scope of the problem and to endeavour to arrive 
at an agreement between the United States and 
the British Empire on a common system of 
threads based on the inch unit. 

Earlier Proposal for an Anglo-American Form 
of Thread.—As a result of discussions which 
took place between the United States and Great 
Britain during the first World War, a proposal 
was made to the British Standards Screw Thread 
Committee for an Anglo-American thread, the 
form of which was a compromise between the 
Whitworth and the U.S. (Sellers) threads. This 
thread had flat tops, rounded roots, an angle of 
57} deg., midway between 55 deg. and 60 deg., 
and was so proportioned that all nuts made to 
the new standard would readily assemble with 
either Whitworth or U.S. bolts of the same 
nominal outside diameter and pitch. In addi- 
tion, any average-sized bolt to the new standard 
would assemble with any average-sized Whit- 
worth or U.S. nut of the same nominal size and 
pitch. 

In 1926 Sir Richard Glazebrook, the Chair- 
man of the British Standards Screw Thread 
Committee at that time, presented this proposal 
at a conference held in New York at which 
delegates from U.S., Canada, and Australia 
were present. For reasons of which there is 
now no clear record, the proposal was not 
favourably received. Had‘it been accepted and 
put into effect, it would undoubtedly have 
resulted in a great saving of British and 
American man power during the present war. 

Developments at Recent American, Canadian, 
and British Conferences.—During the first of 
the recent conferences held in New York at 
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National 


the latter end of 1943 between the United 
States, Canada, and Great Britain on standards 
for screw threads, arranged primarily to discuss 
problems relating to the production in America 
of Whitworth threads on munitions of British 
design, and other threaded, products, the British 
delegation took the opportunity of reviving the 
earlier discussions on the possibility of arriving 
at a unified British and American system of 
screw threads. The subject created consider- 
able interest. The Canadian delegates in per- 
ticular were very desirous that an early solutior 
should be found to this problem since their 
country had, during the two major wars, been 
involved in the production of munitions with 
both American and British screw threads. The 
Canadian delegates therefore proposed—and it 
was unanimously agreed by the Conference— 
that it was desirable to examine the possibility 
of inter-Allied screw thread standardisation by 
setting up groups to study this problem in each 
of the three countries represented at the con- 
ference. It was also agreed that the three 
countries should keep in touch with each other, 
with a view to holding another conference at 
an early date on this subject among themselves, 
and also to prepare the way for a conference 
with other Allied nations at the proper time. 

On the return of the British delegates, the 
matter was referred to the Screw Thread Com- 
mittee of the British Standards Institution. In 
the early stages of its considerations, this Com- 
mittee held a conference of industrial engineers 
who were closely associated with the applica- 
tions and productions of screw threads and, of 
the relevant tools and gauges, in order to review 
the subject and to obtain advice from industry 
as to the lines on which the British Standards 
Institution might formulate proposals for future 
discussions on the subject with the American 
and, Canadian Standards Associations. 

It was the general feeling of this conference 
of British engineers that any unified form of 
thread should have flat crests and rounded roots. 
As regards the angle of the thread and its 
general proportions, it was considered that the 
optimum values could only be arrived at by 
carrying out systematic practical tests on the 
relative strengths of threads of different forms, 
particularly under conditions of fatigue. 

The conference also agreed that for general 
purposes the present British Standard Whit- 
worth and U.S. National Coarse Pitch Series of 
screw threads might well be adopted as an 
Anglo-American standard after making the 
slight adjustments necessary to bring them 
exactly into unison. 

The conference was also of the opinion that 
the present British Standard Fine Series was 
not of sufficiently fine pitch on the sizes above 
}in. or so, and that this series could with advan- 
tage be remodelled more on the lines of the U.S. 
National Fine Series to obtain a common fine 
pitch series for the two countries. 

Following this conference of British engi- 
neers, the British Standards Institution Screw 
Thread Committee, with the assistance of the 
National Physical Laboratory, prepared a pro- 
gramme of research on the fatigue tests of screw 
threads of different forms for further discussion 
with the United States and Canada. The Com- 
mittee also appointed a panel to consider 
tentative series of threads based on a logical 
sequence of preferred diameters and pitches. 

At the second Anglo-American-Canadian con- 
ference, which was held in London in the 
autumn of 1944, the American-Canadian dele- 
gates presented a proposal for a unified British 
and American thread system which was based 
on the existing U.S. screw thread standards. 
‘The 60 deg. angle and flat crests were retained, 
but the roots of the male threads were rounded. 
This system of threads was designed to be 
readily interchangeable with the existing 
American standards. 

The British delegates to this conference, while 
fully appreciating the natural desire of American 
producers to maintain interchangeability with 
their own existing standards, pointed out that 
the acceptance of the American proposals would 
give rise to a very drastic change in British 
screw thread practice. They felt that before 
British engineers would accept this change, 
they would require convincing proof of the 





technical superiority of the proposed 60 deg. 
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angle thread in comparison with that of the} the diameters required for a normal series of | approximation to any pitch-diameter relation. 
Whitworth thread. The British delegates there-}| nuts and bolts. ship of the general type. 
fore suggested that the programme of research (6) That the entries from 24 to 40 include v=K dt =k aw 
on the strength of screw threads, as prepared by} all the pitches (threads per inch) at present ae ‘ae ’ 
the British Standards Institution, should be] employed in the British Standard Whitworth | where the values of k and of w/y must be suitabl 
actively pursued in the United Kingdom,} and British Standard Fine series, with the! chosen for the particular purpose in viow, y 
United States, and Canada, in order to obtain 
practical data as to the relative strengths of Taste II 
threads of different forms, including those of a 
55 deg. and 60 deg. angles. The American and 1 9 3 4 5 “6 . | 5 
Canadian delegates agreed to this British pro- eC ees. Come Sittrt en Sey 2 
posal for a research. Agreement was reached} Standard Bolts Bit cD Optical 7 
on the details of the programme and the work preferred Acme and and nuts, Design mounting Pipe threads. Conduit 
- pitches, buttress fastening threads. threads 9 |——___—_—__,——_—_| threads B8 
was planned between the three countries so as] threads perin} threads. screws. (proposed). B.S.P. ALN. ’ 
to obtain as early an indication as possible of — —|— ne Care 
the trend of the results. ; ° 
It was also agreed that the British Standards if * (1h) 
Institution should continue its considerations 1} y 
of the rationalisation of existing screw thread 1} ’ 
series of related diameters and pitches based on 3 ‘ 
a logical sequence of preferred numbers. 24 
9 * * 
2 . 
RATIONALISATION OF SCREW THREAD SERIES 3 . * F 
By J. E. Sears, C.B.E., M.I. Mech. E.,|} and 3 * * a 
W. C. Swirr, A.M.I. Mech. E.§ 4} * 
5 * * 
Before a unified screw thread system could 3 ‘ + 
be established for use by America, Canada, and 6 * * * 
ourselves, agreement would be necessary on 7 , Pa . A y 
three separate questions :— ; Fe 

(1) Form of thread. 10 : Pag . : 

(2) Pitch-diameter series. 4 n m - M (11) 

(3) Quality, i.e., classes of fit and limits of 14 (*) * | * . . 
tolerance. : : 9 ae ° | : sad 7 ’ 
The purpose of this paper is to offer sugges- 20 . * . | = 

tions bearing on the second of these factors on 22 . | 

the assumption that the first and third factors od a ; T “ bai 

could be agreed. 32 * * (30) | 7 | 
In the particular case of nuts and bolts, the 36 * * | 

pitch-diameter relationships of the British 40 : - | 

Standard Whitworth and the American National ° * (48) 

Coarse Thread (N.C.) are the same for all sizes 56 * | 

from }in. to 2in., with the single exception of 64 * * (60) | 

tin. Thus there should be no great difficulty . ‘oo - P ‘ | 

in reconciling these two series. 90 ASA. ‘ 
The case is quite different, however, in the 100 except * ° | 

fine thread series, as the American National 112 for | 

Fine Threads (N.F.) are throughout finer than - () | 

those of the B.S.F. series. Unification in this é | i 


range therefore would obviously involve changes 
in one or both of these series. 









































With regard to small fastening screws,| ©*¢eption of 2§, 2%, 34, and 26, which might Taking first the case “4 “ re sos 
America has no series directly comparable with| °Sily be dispensed with. ? Col 1 We Can aes pa-s6 ere oe f mw . .d dia, 
our British Association (B.A.) series, though the (c) That with a few minor adjustments,|Col 1 is the complete series of preferred dia- 
N.F. series has been extended down to 0-06in.| *-¢-» 64, 72, 320, and 260 for 63, 71, 315, and Tasre Il 
diameter, and it is understood that extension| 355, the entries from, say, 32 to 400 are very a 
to still smaller sizes is now contemplated. suitable for the pitches (threads per inch) of | 2 3 4 5 6 7 

With the above facts in mind, it is desirable] S™#ll screws. Bg BOT rey Tee Tn UE ONY 
to investigate the possibility of formulating} Having now at our disposal this logical series coarse series. | fine serics. | jy d** threads. 
logical series in which all the normal require- | of figures, how can we best make use of it ? Dia.,|— - - - - aa 
ments of industry might be suitably embodied.| In Table II the asterisks in cols. 2 to 4 indicate | '™ | Pitch, | Pitch, rev em rv ae 
This investigation can be greatly helped| how suitable orderly selections of pitches can| —— | P-*_| “P\_|_ UP" a Se, cote Ranh 
by making use of the series of “ Preferred| be made to meet the requirements for a variety} + | 20*t | 20*} 32 28* 32 163 
Numbers” which are fully explained in an| of screw thread series as well as simply for bolts # fay = ie ie a Hh 
American Standards Association publication] and nuts. To cover all requirements, the whole Hla oq 16 2 “4 = + 
Z 17-1-1936. ae _ |of the “20” series of pitches is needed, and| { | 16°} | 16*+ 24 22 22 12} 

The American Standards Association publi- the complete series must therefore be retained e sant 16. 22 22 22 i 
cation gives “ Preferred Numbers” in various}/ag a basis, but for individual applications j ‘* t 12°7 sol 30! = 10§ 
— on both — and a eso the | shorter series selected systematically from the HM 11%} 12 18\! 18}! 16 8 
atter necessarily departing slightly more from | fyll series are eminently suitable. t% | 10 10 16 18 16 8 
the ideal series, but being generally the more} In col. 3 the rr Me been staggered to| # lost 10% 1 ai 16 i? ét 
suitable for our purpose. Here, then, is the | indicate (on the left) those pitches which would if pet 8*+ 12 14!) 11 6 
“20” series of Preferred (fractional) Numbers| preferably be used for bolts and nuts if each|iy | 8 | 8 | i2 | la | a | 6 
from $ to 400 :— pitch were applied to an increased range of | 14 7*t 8 il 131 a My 

TasLe I diameters. It has been suggested that there re a t a ; = ry 8§ 4t 
would be some advantage in reducing the if 5} 6 9 11 8 4t 
Fiai se t #- | 8 | 16 }32 | 63*|125*} 260 | number of individual pitches in this way. In| 2 5 5 ~ 10 q it 
to | te | 14 | 22) 44) 9] 18 | 36 | 71*| 140*| 280 Jany case, it is suggested that this restricted 3 ‘ ; ; " : sf 
ie! $ if 3 : ” > , m4 pt pi series of pitches should be used as far as possible 24 p 4t 6§ 9 6 3t 
i ; 4 3 “g 12 | 24 50° 100 | 200 400 for “‘ design ” threads, i.e., non-standard threads | 3 4t 4f 6 8 5§ 24 
ke BS 33 | 7 | 14] 28 |56 | 112 | 224 | — | (col. 4). 34 3} 4 5} : 448 244 
Col. 5 relates to optical work for which an rn : : 5 7 4 4 
. c : even more restricted selection of pitches is seen} 5 23* 3 4 6 3 2t 
_ With the exception of the entries marked *} +) conform well with ourrent meentiee. When we| & 4 2h 4t é 2 | ig 
Sa, cai ge ag every sana in me come to pipe threads (ols. 6 and 7) the entries | & 25* 24 4 5} 2 
2st 1s exactly Gouble the corresponcing °nury | indicate that the standards in current use are =a 
in the preceding column. The whole series, in unfortunately not amenable to orderly grada- * Agrees with B.S.W. 
fact, advances approximately in a geometrical} ,: t ne bt we. wow 
progression. It is at anes apparent = We must now study the problem of relating H Agrees with B.S.F. 
(a) That the entries from } to 6 include all} the individual pitches to individual diameters, 4 gata 9 fea aes 
: for particular applications. s, ? rae 
Piyael Laboeatory ie Mateeagy: Tinian, Ration By associating together diameters and pitches| meters. In col, 2 the preferred pitches are 
{ Deputy Director of Jigs, Tools, and Gauges, Machine | Selected from the series at suitable intervals in associated alternately, in turn, with two or one 
ee A 9 Aik rie alii of these diameters. This corresponds to the 

































































Tool Control, Ministry of Supply. 





an orderly manner, we can produce a very close 
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formula p=44dt. The sizes marked * aro in 

eement with the current B.S.W. series, and 
also with the American N.C. series for sizes 
up to and including lfin., with the exception 
of fin. ‘The sizes marked {j are not included in 
either of the current series. It will be seen that 
the general agreement is remarkable. 


Institution recently issued a questionnaire to 
@ number of representative firms, inviting 
opinions on the types of screw thread series 
likely to be most suitable for general use. When 
the replies to this questionnaire have been 
studied, the Committee will have the task of 
formulating specific suggestions for wider con- 





Col. 3. follows the same law, but only the 


sideration by industry generally. In the mean- 



































TABLE IV 
B.A. series. N.F. series. Series A. Series B. 

1 2 3 4 5 6 7 8 9 10 
No. | d, inches, |Pitch, t.p.i.| No. d, inches. |Pitch, t.p.i.| d, inches. |Pitch, t.p.i.| d, inches. |Pitch, t.p.i 

0 0: 2362 25-4 an — (0-250) (32) 

| 0+ 2087 28-2 12 0-216 28 — _ 0-220 36 

2 0+ 1850 31-4 10 0-190 32 — = 0-190 40 

3 | 00-1614 34-8 8 0-164 36 — — 0-160 45 

4 | 1417 38-5 6 0-138 40 — — 0-136 50 

5 | 0-1260 43-0 5 0-125 44 a = 

6 01102 47°9 4 0-112 48 0-118 56 

7 | 0-0984 52-9 3 0-099 56 0-100 64 

8 0- 0866 59-1 2 0-086 64 0-085 72 

9 | 0-0748 65-1 1 0-073 72 = 0-073 80 
10 0: 0669 72-6 0-063 90 
il 0-0591 81-9 0 0-060 80 0-060 80 
12 0-0512 90-7 ~ 0-050 90 0-054 100 
13. | 0-0472 101-6 - = 0-045 100 0-047 112 
14 0-0394 110-4 - - 0-040 110 0-040 125 
15 | 0-0354 121-0 — — 0-035 120 0-034 140 
16 | 0-0311 133-7 — — 0-030 135 0-029 160 
17 | 0-0276 149-4 — _ 0-027 150 
18 0-0244 169-3 | 0-024 165 0-025 180 
19 0-0213 | 181-4 | 0-021 180 0-022 200 
20 0-0189 | 211-7 | 0-019 205 0-019 224 
21 | 08-0165 230-9 | 0-017 230 0-016 250 
22 | 0-0146 259-2 _ | 0-015 255 0-014 280 
23 «| «00-0130 285-4 - | 0-013 280 
24 | 0-O114 | 317-5 | | 0-011 320 0-012 320 
25 | 0-0098 352-8 | - | | 0-010 360 0-010 360 

| i | | 

















| 


alternate pitches are used, each being associated 
with three diameters. 

When we come to the fine series two alterna- 
tive possibilities present themselves. We can 
either make a fine series parallel to the coarse 
series, as in col. 4, which is derived from col. 2 
by shifting the pitch series four steps (or six 
entries in the table) relative to the diameter 
series, or we can adopt a different formula 
altogether, as in col. 5, which corresponds to 
p="/,dt. It will be seen that this latter 
series agrees fairly closely with the American 
National Fine Series, as indicated by the |] signs. 

Another possibility of some interest is 
derived from the formula p=1/,,d?. This 
leeds to the series given in col. 6 of Table III, 
which, in effect, bridges across from a coarse 
series on the larger diameters to a fine series on 
the smaller. A formula of the same type, 
namely, p=*/,, d? leads to the series for Acme 
threads in col. 7, which agrees remarkably well 
with the new A.S.A. standard. 

Table IV exhibits the position with regard to 
small scr ws, 7.e., those below jin. diameter. 

Cols. 1 to 6 are self-explanatory. Cols. 7 and 8 
show a suggested series of diameters and pitches 
in inch units for sizes 0-06 diameter down, the 
Anglo-American-Canadian conference having 
asked for such a series, closely following the 
B.A., to be prepared for consideration. 

In cols. 9 and 10 a possible alternative series 
is given which is again based on the formula 
p=1/,,dt, and therefore forms a direct con- 
tinuation of the series given in col. 6 of Table ITI, 
so that these two series together would form 
asingle logical whole, based on the same formula 
throughout. 

It should be explained that the particular 
pitch-diameter series given in Tables ITT and IV 
are not put forward as specific proposals. What 
is suggested, however, is that the series of 
preferred pitches in Table II should be regarded 
as basic, and that the pitch-diameter relation- 
ships in any future proposals for screw thread 
series, for whatever purpose required, should, be 
based on the association of these pitches or a 
suitable selection from them in an orderly 
fashion with diameters also suitably selected 
from preferred numbers series. The series 
actually given in the tables should be regarded 
for the present simply as illustrating the possi- 
bilities of the method advocated. 

Since any eventual proposals for a unified 
Anglo-American screw thread series must 
involve consideration of the pitch-diameter rela- 
tionships to be adopted, the British Standards 








time, discussion would be valuable on such 
questions as :— 


(1) The range of sizes which should be 
covered in respect of ordinary bolts, nuts, 
and fastening screws for various uses. 

(2) Whether separate coarse and fine series 
are both necessary. 

(3) Whether present series are roughly 
suitable, or whether amendment would be 
desirable, and, if so, in what direction. 

(4) Whether a fairly close grading of pitch- 
diameter ratios, as illustrated in col. 2 of 
Table III, or a more open grading, with fewer 
individual pitches, as illustrated in col. 3, is 
to be preferred. 








Brinell Hardness Tester 





THE Brinell hardness testing machine illus- 
trated herewith has been designed by W. and T. 
Avery, Ltd., Birmingham, to meet the demands 
of modern process control and scientific investi- 
gation. Tests requiring a high degree of pre- 
cision can be carried out on the machine, equally 
well with repetition tests for control purposes. 
Consistent conditions can, it is claimed, be 
maintained in any series of tests, as the machine 
is power operated, the load is applied at a con- 
trolled rate, and the rate of loading is adjustable. 
The speed of application of the tool is shown by 
means of an indicator, protected by a glass 
panel. The diameter of the impression is 
measured by means of a microscope, designed 
to read the diameters of impressions up to the 
7 mm. limit for Brinell test. 

A single lever, mounted on knife edges, applies 
the load. The lever carries a hanger for loose 
weights, which enable loads to be applied from 
250 kilos. to 3000 kilos. The elevation and 
lowering of the lever is effected hydraulically 
and is controlled by a small hand lever. The 
speed is set by a knob fixed near the indicator 
panel at the front of the machine. Excessive 
speed is prevented by the provision of a safety 
device in the hydraulic system. The range of 
speed provides slow speed for special precision 
tests and relatively high speeds for repetition 
tests. Shock and impact loadings are avoided 
by an arrangement which slows down the speed 
of application of the load as it builds up. The 
indicator panel not only shows the speed of load 
application, but displays “‘ no test ” should the 





specimen be wrongly placed or should there be 
any over-deflection or no specimen on the table. 
In none of these cases can damage to the 
machine result. 

For the accommodation of the specimen a 
depth of 15in. and a distance of 7}in. from the 
centre of the ball holder to the machine column 
is provided. The specimen is placed on a 
hardened steel platen or other fixture attached 
to an elevating screw. The machine is placed 
at the “‘set”’ position by the hand control 
lever. The hand wheel elevates the platen to 
put the specimen in contact with the ball pene- 
trator. Major adjustment is by means of the 
hand, wheel, and final adjustment is made by a 
star handle on the ball holder spindle. For 
repetition tests, once the major adjustment is 
made, a fraction of a turn of the star wheel is 
all that is required to set the test for individual 
specimens. 

The electric motor and hydraulic pump are 
built into the machine. The motor casing is 
exposed for cooling purposes. The push-button 
starter on the left of the machine and the 
control handle on the right, with the speed 
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BRINELL HARDNESS TESTER 


control knob in front near the indicator panel, 
are all easily accessible to the operator sitting 
facing the indicator panel. The specimen, when 
under load, is at eye level. 

The operator selects the ball holder to be used 
and places the correct weights in position on 
the hanger; then, seated, presses the starter 
button, moves the control lever upwards, waits 
until the word “set ” appears on the indicator 
panel, places the specimen in position on the 
platen, and elevates the platen by the hand 
wheel, making the final adjustment for contact 
between the ball and specimen by the star 
wheel. The load is applied by moving the 
hand lever downwards. The load is fully applied 
when the indicator shows no movement. Allow- 
ing the load to dwell for fifteen seconds, it is 
removed by raising the hand control lever and 
elevating the ball holder to remove the 
specimen. The machine is now set for further 
tests. 








The ‘‘ Lens Lite ”’ 


For many purposes in engineering and other 
works a source of illumination combined with a 
magnifying lens shculd find useful application. 
A fitting of this description is the ‘‘ Lens Lite,” 
an industrial local lighting unit, recently pro- 
duced by the Electric Depot, Ltd., Pritchett 
Street, Birmingham. It consists of a moulded 
head housing two lamps, one on each side of a 
magnifying lens and mounted on an adjustable 





jointed arm, the base fixture of which contains 
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a switch. The lamps may be either of 24-watt 
value, operating on a 12/24-volt supply, or two 
15-watt “ pigmy ”’ lamps, running on the mains 
voltage. The lens normally fitted for continuous 
use has a focal length of llin. and a magnifica- 
tion of 1-9. For occasional use a lens of 
8in. focal length having a magnification of 
2-25 can be fitted. The lamp recesses in the 
head are provided with reflectors. To protect 

















“LENS LITE’? LOCAL LIGHTING UNIT 
the lamps and lens from accidental damage 
the rear side of the head is closed by a piece of 
glass. Two of these glasses are supplied, one 
clear all over and the other frosted at the ends 
in way of the lamps and clear at the centre in 
way of the lens. 








. Rotating Work-Stop with 
Micrometer Adjustment 
In many automatic and capstan lathes every 


precaution is taken to ensure the accuracy of 
turning, boring, and screwing operations, but 


on an ordinary micrometer, readings as low as 
0;0005in. can readily be estimated. An addi- 
tional feature of this stop is its rotating head. 
This revolves on ball and roller bearings and 
will rotate at the slightest contact. If the end 
of the material being fed up to the work stop 
has already been finish machined in a previous 
operation, the head revolving with the work 
makes it impossible for the component to 
become scored. Another advantage of the 
rotating stop is its function as a telltale when, 
as may occur, the work is drawn slightly back 
due to the action of the collet ‘or other cause, 
such as vibration. Should this happen whilst 
the rotating stop is in use, the error can be at 
once detected, as the head will cease to revolve 
due to lack of contact. 

The ground thread micrometer screw is com- 
pletely protected from swarf, &c., the other 
working parts being also entirely enclosed. The 
attachment is hardened throughout and will, it 
is claimed, stand considerable use without loss 
of accuracy. The knurled housing is a screw 
fit on the calibrated adjusting screw, enabling 
easy removal for access to the bearing assembly. 
Should adjustment become necessary it can be 
quickly and simply effected by turning the 
single retaining “elastic” nut. This appliance 
is made by Euco Tools, Ltd., 11, Bedford 
Square, London, W.C.1. 








American Engineering News 


Powder Metallurgy 


In relation to the development of 
powder metallurgy, it has been pointed out in a 
discussion by the American Institute of Mining 
and Metallurgical Engineers that from the 
standpoint of the design engineer this process 
is often in competition with other processes, 
such as sand casting, die casting, precision 
investment casting, machined bar stock, screw 
machine parts, cold heading, drop forging, and 
stamping and drawing. The powder process 
makes possible the production of certain articles 
not producible by other means, such as porous 
bearings and tungsten carbide. But for making 
ordinary machine parts, other processes can do 
practically all that the powder process can do. 





any provision for ensuring accuracy in the 


————..... 
TTT 


parts by the powder process. Oilless bear; 
made by this process can be held to very ¢log 
tolerances and are being used in place of gagt 
iron and Babbitt bearings on Precision 
machinery. Since the use of porous bronze fop 
self-lubricating bearings has been restricted 
under war conditions, there is a large-scale 
replacement by products made from iron 
powder. 


American Iron and Steel 


THE total production of iron ore in 
the United States for 1944 amounted to some 
96,000,000 tons, of which 80,675,000 tons came 
from the great iron ranges at the head of the 
Great Lakes. Nearly 500,000 tons were 
imported from Canada, and small lots from 
Mexico and Africa, this last coming as ships’ 
ballast. Ore from the Lake Superior region was 
brought to ports on the lower lakes by 300 
steamers having a total hold capacity of nearly 
3,000,000 tons. New mines are being opened 
and shafts deepened, and research is continuing 
as to utilising the abundant resources of low. 
grade ores, concentration of ores, and the use 
of hard taconite, a ferruginous chert from the 
Lake Superior district, which contains 25 to 35 
per cent. of iron. SBeneficiation of iron ore, 
which is becoming a major consideration in the 
manufacture of pig iron, includes screening out 
the fin. to fin. material and sintering this with 
fine flue dust. Furnace burden, formerly 100 
per cent. ore, is now changing to 50 per cent. 
crude ore, 25 per cent. screened ore and 25 per 
cent. sinter. Beneficiation ‘will continue after 
the war owing to the higher cost of raw 
materials. In fact, more attention is being 
given to this method of improvement than to 
the blast-furnace. The sponge iron experi- 
mental plants of the Federal Government and 
the Steel Corporation have not yet developed 
any significant results. The present total pig 
iron capacity of the blasi-furnaces is about 
68} million tons annually. Moisture control of 
blast-furnace air is one of the important con- 
siderations at present. Steel making capacity 
in 1944 was 94,054,550 tons, including open- 
hearth, 82,604,000 tons; Bessemer, 6,074,000 
tons ; electric steel, 5,372,150 tons ; and crucible 
steel, 3800 tons. But the output of alloy steels 
was less than in 1943. Large tonnages of heat- 
treated, low alloy, and plain carbon steels are 





The fastest production is attainable by die 
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being made with the addition of intensifying 
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WORK - STOP WITH MICROMETER ADJUSTMENT AND ROTATING HEAD 


length of a component is rarely encountered. 
When this dimension is subject to limits, it 
generally entails a second operation of “ facing 
to length.”’ The work stop in the turret head of 
a lathe governs the length of material fed 
through the spindle, and it is customary to use 
a piece of ordinary steel bar as a stop when the 
job is of a commercial nature. Refinements 
rarely exceed the fitting of a hexagon-headed 
bolt screwed into a shank and locked with a 
nut. 

The work stop with micrometer adjustment, 
illustrated in the accompanying engravings, has 
an engraved scale on the head and a correspond- 
ing datum line on the shank. Each division of 
the scale equals 0-00lin., as on the thimble of a 
micrometer, so that by turning the engraved 
member through the required number of 


divisions the length of the work being machined 
can be precisely controlled. As the graduations 





are widely spaced, being twice as large as those 


casting, and the closest tolerance by screw 
machine work, while there is the least waste 
of material through powder metallurgy. In 
certain experiments with nickel alloys the 
Magnetic properties of the parts produced by 
powder metallurgy were not as good as when a 
molten metal was used. The compacts could 
be regularly forged and rolled, but no matter 
what was done in the way of annealing, the 
magnetic properties were always very much 
poorer than if the work was begun with molten 
metal. Generally speaking, parts that are ideal 
fcr powder metallurgy are shapes that can be 
cast easily by simple foundry methods, and with 
no cores except a plain one that would form the 
bore. While there is a considerable amount of 
iron powder available, the properties vary 
widely, so that there is only a limited quantity 
having certain or similar properties. At 
present, 1lb. in weight is the approximate 


alloys, all containing boron. The expanding 
production of alloy steels necessitates close 
control of raw materials entering into the 
furnace charge, as even slight amounts of certain 
elements may affect undesirably such critical 
properties as weldability and drawability in the 
product. 








British Founpry ScHoo.i.—At a recent meeting 
of the governing body of the British Foundry 
School, which was attended by representatives of 
trade associations, research associations, scientific 
and professional institutions, technical and educa- 
tion committees, the Ministry of Education, and 
firms connected with the industry, it was unanim- 
ously agreed to open the school as soon as possible. 
Birmingham is regarded as the most suitable centre, 
and the meeting felt the British Foundry School 
should be associated with an educational institution. 
A small committee has been appointed to consider 





limit for economical production of machine 


ways and means of restarting the school. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Modernisation of the Steel Industry 


In a manifesto issued early this week, the 
Iron and Steel Trades Confederation has set out the 
suggestions of the trades unions for the reorganisa- 
tion of the steel industry. The manifesto states 
that since its formation the official policy of the 
Confederation has been to help secure an expanding 
steel industry capable of providing the maximum 
service to the community, at the same time affording 
a rising standard of life and reasonable security of 
employment for the workpeople employed in the 
industry. The Executive Council is convinced that 
this policy can be realised if the industry is re- 
organised on @ basis which will ensure the highest 
technical efficiency and an output per man-hour 
related to the output of competing countries. Steps 
recommended by the Confederation for the imme- 
diate post-war plans of the steel industry are the 
replacement of imported iron and steel products by 
home-produced materials amounting to at least two 
million tons per annum. This iron and steel, which 
would be of basic steel of all qualities, should be 
produced on the South Midlands ore fields, with coal 
supplies obtained from South Yorkshire. Such 
roducts, it is indicated, should include bloom, 
illets, sections, rods, and high-quality alloy steels. 
These would be distributed to the existing finishing 
manufacturers, or finished on the spot, depending on 
the nature of the final products. The production 
should be carried out in one or two completely 
integrated modern plants, the location of which 
would be governed by the convenience of suitable 
ground for foundations, water supply, and railway 
facilities. The optimum size of an iron and steel- 
works unit should, in the Confederation’s view, be 
one million tons per annum, using low-grade ores. 
If two such plants were built in the same location, 
a new township of from 20,000 to 30,000 people 
would be required to be built adjacent to the works. 
This would allow for new amenities for operating 
personnel in new surroundings. It is estimated 
that the total production of this replacement of 
inefficient plants would amount to about two million 
tons per annum. Part of this tonnage would be 
economically produced in suitably selected areas 
adjacent to home ore fields from pig iron produced 
with these ores, together with the use of steel scrap, 
and part at coastal plants, using imported ores and 
steel scrap. These coastal plants should be equipped 
with modern unloading facilities, for cheaper delivery 
of foreign ores, the importation of which would still 
be necessary. The Confederation suggests that these 
proposals, if carried out on modern lines, would put 
the British iron and steel industry on such a basis 
of economic production that it would be able to 
manufacture steel and steel products at a cost as 
low as any country, so that it could enter post-war 
world markets most profitably and be enabled to 
compete with the foremost world producers. It 
would give immediate direct and indirect employ- 
ment to a large body of workers, bringing fresh life 
to the industry as a whole with new surroundings 
and modern housing. It would form also an 
economic basis for the future of the country’s other 
industrial developments. Further, the manifesto 
asserts that the modernisation of the iron and steel 
industry would involve such a heavy expenditure 
for capital equipment that it cannot be left to 
private enterprise, 
Pig Iron 
: The situation regarding pig iron supplies 
in this country remains generally unchanged. 
Improvement in output is rendered difficult by the 
scarcity of fuel, and the importation of high-grade 
foreign ores is still on a restricted scale. The present 
position is therefore that output continues to meet 
the current needs of consumers without there being 
any reserve. Hematite pig iron, which for so long 
has been in restricted supply, is now being allocated 
a little more generously, though careful control is 
still being exercised. In the consuming industries 
conditions show some variation. Now that war 
contracts are on a reduced scale, many of the general 
engineering and jobbing foundries could do with 
more work. Some of these foundries are quite well 
employed, and the fact that the export of some types 
of machinery is now permissible, indicates that new 
business should become available before long. At 
present, however, the allocations of low and medium- 
phosphorus pig iron and refined iron made to the 
general engineering and jobbing foundries are 
sufficient to enable them to fulfil their obligations. 
The light castings foundries find their position more 
difficult. For some months they have been well 
employed with otders for castings, required chiefly 
for builders’ and general domestic purposes. With 
housing schemes being put into effect, it may be 
confidently expected that the demand for light 
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castings will increase. At the moment, however, 
the light foundries cannot develop much further 
unless more skilled labour becomes available, and 
improvement is made in their allocations of high- 
phosphorus pig iron. Coke supplies to the foundries 
are being maintained fairly well, but present alloca- 
tions make it impossible for any reserve stock to 
be built up. The market for ferro-alloys shows 
rather less activity than has been evident in recent 
weeks. Some alloys are in rather short supply 
owing to delay in deliveries. 


Scotland and the North 

The end of the second quarter has not 
brought any great change in the rather uneven 
conditions which have prevailed in the Scottish iron 
and steel industry during the past few months. 
Some improvement in business has certainly become 
noticeable in recent weeks, but it seems unlikely that 
any generally increased activity will occur before 
the holidays. In some departments, therefore, 
plant continues to be under-employed. Useful 
inquiries, however, are coming in from overseas and 
give further indication of the large-amounts of iron 
and steel which will be needed in the carrying out 
of industria] reconstruction and renewal programmes 
as conditions become more normal. Although a 
few new shipbuilding orders have been placed, there 
is not a great deal of merchant ship construction in 
hand at present, and makers of steel plates would 
welcome a bigger flow of shipbuilding specifications. 
Export business in plates tends to increase and, 
taken in conjunction with the home demands of 
locomotive and wagon builders and other heavy 
engineering concerns, gives moderate employment to 
the plate mills. The production of steel rails and 
other permanent way equipment is actively main- 
tained, and business in steel arches, props, and other 
colliery material continues on good lines. The sheet 
mills have kept up a high rate of employment 
throughout the whole of this period, and their order 
books will ensure a continuance of the present busy 
conditions for many months to come. The demand 
for light-gauge black and galvanised sheets remains 
as strong as ever, and in several cases delivery dates 
now extend into Period IV. Increased outputs of 
galvanised sheets are still being impeded by the 
lack of skilled labour, and some of the orders now 
being placed are unlikely to be completed by the 
end of the year. Big tonnages of sheet bars are 
rapidly absorbed, and supplies are being satis- 
factorily maintained at present. With a decline in 
Government orders there is much less pressure on 
the re-rollers for small bars and other products, and 
current supplies of semis are sufficient for their 
needs. The Lancashire iron and steelworks keep 
up @ moderately active rate of production. In most 
descriptions of semi-finished and finished steel a 
fair amount of business is being transacted, but no 
developments of outstanding importance have 
taken place during the last few weeks. There is a 
steady outlet for boiler and frame plates, and colliery 
and railway requirements are also providing a fair 
amount of regular business. The demand for steel 
sheets is keen. Deliveries of mild steel bars of all 
diameters against existing contracts are main- 
tained on a good scale, but there has not been much 
new buying during the last week or two. Black 
bars for bright drawing are in fairly good demand 
and a moderate business continues in special alloy 
steels. The finished iron industry is fairly well 
employed, although new business comes forward 
rather slowly. A regular demand for most descrip- 
tions of steel, especially railway material, keeps the 
North-West Coast plants actively engaged. 


The North-East Coast and Yorkshire 

New business reaching the North-East 
Coast iron and steel industry is by no means exten- 
sive at present, and the transition to the production 
of civilian requirements is taking place very slowly. 
Government orders have declined considerably in 
recent months, but the needs of the war against 
Japan must naturally continue to occupy first 
place in the programme of the iron and steel 
industry. At the same time, more plant is becoming 
available for turning out material which will be 
wanted for reconstruction work both at home and 
abroad. There are many indications of a big demand, 
but with present restrictions some departments are 
not so well occupied as they expect to be. In 
general, however, there is a moderate amount of 
activity. Pig iron production has not expanded, 
and supplies of all grades are barely sufficient to 
consumers’ needs. Strict control continues to be 
exercised over hematite, but allocations show some 
improvement, now that requirements for special war 
purposes have eased a little. Some of the steel 
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they have in hand at present. The plate mills are 
affected by the scarcity of orders for shipbuilding 
plates, although the increasing demands of loco- 
motive and wagon builders and boilermakers 
provide a fair amount of business. There is little, if 
any, improvement in the request for heavy struc- 
tural steel, but mills engaged in the production of 
rails, pit props, colliery arches, and roofing material 
have a good deal of work on their books. The 
re-rolling departments are not now working under 
great pressure, owing chiefly to a decreased demand 
for light sections. Present supplies of billets are, 
however, rapidly absorbed, and there is a readiness 
to acquire a certain amount of defective material. 
The sheet mills are all extremely busy with orders 
for light-gauge sheets, and there is consequently a 
continuing heavy demand for sheet bars. There are 
many overseas inquiries reaching the Yorkshire 
industries for a number of steel products, and with 
smaller Government orders there are hopes that the 
labour and materials situation may soon be such as 
will allow the more active development of civilian 
business. Both basic and acid-carbon steel pro- 
ducers maintain reasonably good outputs, and there 
is a fair business in tool steels. For the costlier 
grades of alloy steel the demand continues to be 
limited. Shipbuilding and railway steel materials 
are in keen request, and the agricultural steel trade 
is booking an increasing number of orders. 


The Midlands and South; Wale: 


There has not been much expansion of 
business in the Midlands iron and steel trades during 
the second period, and many departments would be 
glad of additional work. The effect of the recent 
changes in export licensing regulations will, no 
doubt, become more apparent when more labour 
and improved supplies of raw materials are avail- 
able. The light foundries, for instance, are 
restricted by the labour shortage as well as by the 
limited amount of high-phosphorus pig iron allocated 
to them. They are as busy as prevailing conditions 
permit, but as building and other reconstruction 
programmes proceed the demand for light castings 
will inevitably increase. The general engineering 
foundries are only moderately employed now that 
there is less demand for castings needed for Govern- 
ment work. In the finished iron section of the 
industry producers of best-quality and Crown bars 
continue at a steady rate of employment, and 
makers of Nos. 3 and 4 quality bars have a moderate 
amount of business in hand. Variable conditions 
rule in the steelworks. Heavy steel joists and 
sections have been in poor request for some time, 
and it appears unlikely that a bigger demand will 
arise until reconstruction work is speeded up. Mills 
producing heavy plates are not extensively 
employed, and fairly rapid delivery is given to 
orders at present being received. There is a good 
demand for colliery material, and the renewal 
schemes of the railways also call for good tonnages 
of steel. Re-rollers are not now receiving so many 
orders for small bars and sections, but they are 
ready to take up good quantities of billets, especially 
as their stocks have been reduced, and in anticipa- 
tion of expanding business. The recent output of 
billets has been affected by the very large tonnages 
of sheet bars required to keep the sheet mills going. 
The period ends with the producers of light-gauge 
sheets fully booked for some months to come, and 
there is every sign that the demand will remain 
strong. Business in special steels is not out- 
standing. The South Wales steelworks continue to 
derive the major portion of their business from the 
keen demand for semis, which calls for a high rate 
of production. Big quantities of billets are taken 
up regularly, and consumers of steel sheet and tin- 
plate bars absorb all available supplies. In other 
departments of the steel industry here conditions 
do not show much alteration. There is a very 
moderate business in heavy plates and sections, 
which has shown little or no increase in recent weeks. 
The demand for light plates and sections is better, 
and in the sheet mills there is a high rate of activity. 
Orders for light sheets now in hand will ensure busy 
conditions for some time to come. A steady tone 
is evident in the tinplate market with a recent week’s 
sales exceeding one week’s production. Most 
makers have now received most of their bookings 
for Period III. There has been some increase in 
export business in tinplates, an improvement which, 
it is hoped, will be maintained. 


American Steel Production 


According to figures issued by the American 
Iron and Steel Institute, steel ingot production in the 
United States during May amounted to 7,477,387 net 
tons, a decrease of 3 per cent. compared with May, 








departments continue to be well employed, but 
others could deal with a bigger volume of work than 


1944. Production in April, 1945, was 7,291,926 tons. 
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Rail and Road 


SOUTHERN Rattway CoLiision.—On Tuesday 
morning, June 26th, there was an accident near 
Caterham, on the Southern Railway, when the 
9.34 a.m. train to London collided, just outside the 
station, with the 8.55 a.m. train from London. The 
drivers of both trains were killed, and one passenger 


was injured. 


TurRKEy’s Ramtway TraFFic.—A report on 
economic trends in Turkey, published recently by 
Foreign Commerce Weekly, shows that railway 
traffic in 1944 exceeded the record levels of the 
preceding year. This fact was attributed partly to 
the curtailment in the latter part of the year of 
coastwise shipping, a major form of transport in 
Turkey, following the severance of diplomatic and 
commercial relations with Germany. Lack of 
adequate equipment continued to hamper railway 
operations, and this scarcity was only partly relieved 
during the year by the arrival of some freight wagons 
and engines from Europe, including wagons from 
Germany for the handling of minerals. Moderate 
progress was reported in the construction of railway 
lines, the total mileage at the end of September 
amounting to 4701 miles, a gain of 43-6 miles, as 
compared with the close of 1943. 


Motor VEHICLE SERVICE MeEcHanics.—The 
details of the scheme for the technical training and 
national certification of motor mechanics, giving 
skilled artisan craftsmen State recognition for the 
first time, have now been approved by the Minister 
of Labour and National Service, the Minister of 
Education, and the Scottish Education Depart- 
ment. The form of a “ National Craftsman’s 
Certificate ’’ for a motor vehicle service mechanic, 
suggested as a mark of the efficiency of those who 
successfully complete the course, has also been 
approved. The plan is the result of many months’ 
consideration and negotiation by the National 
Joint Industrial Council for the Motor Vehicle Retail 
and Repairing Trade on which the employers are 
represented by the Motor Agents’ Association, and 
labour by the Amalgamated Engineering Union, 
the Transport and General Workers’ Union, and 
the National Union of General and Municipal 
Workers. 


Air and Water 


UnitrED MarItTIME AUTHORITY.—The Ministry of 
War Transport has announced that the Govern- 
ments of Brazil, Sweden, New Zealand, and South 
Africa have now acceded to the agreement on 
principles having reference to the continuance of 
co-ordinated control of merchant shipping, and will 
be represented by associate members on the United 
Maritime Executive Board. 


Tue R.N.L.I.’s War WorkK.—The Royal National 
Lifeboat Institution, besides carrying on its own 
work of maintaining the lifeboat service, which 
rescued 6373 lives during the war, also undertook 
the making of munitions. The Institution has its 
machine shop at its depot at Boreham Wood, 
Hertfordshire, which not only repairs and overhauls 
its engines, but makes all the machinery for its 
motor lifeboats, except the engines. The building 
of lifeboats came almost to a standstill at the end 
of 1940, as the boat-building yards had no men to 
spare for it. This left the Institution’s machine 
shop with less lifeboat work to do and in January, 
1941, it began making ordnance fittings. In the 
middle of 1941 it was put on to aeroplane work, and 
from then until the end of the war-it was making 
light alloy parts for ‘“‘ Mosquitoes.” It machined, 
fitted, and assembled nearly 100,000 of these parts. 


Cotorapo-Bie THompson Prosect.—According 
to Engineering News-Record, plans have been made 
for resuming work on, and for the early completion 
of, the 13-mile long Alva B. Adams tunnel in the 
Colorado-Big Thompson project. It is estimated 
that the tunnel will carry 90,000 acre-feet of irriga- 
tion water from the western slope of the Rocky 
Mountains to eastern Colorado during the growing 
season. Features of the project to be completed 


include the lining of all but 4 miles of floor and 
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major portion of work on Shadow Mountain dam 
and dyke, and construction of a conduit to carry 
water from the east end of the tunnel to the Big 
Thompson River. Shadow Mountain dam will 
divert water of the Colorado, River’s north fork, 
whence it will flow into Grand Lake and then into 
the west entrance of the tunnel through a short 
conduit. After water reaches the Big Thompson 
River, it will be distributed in established irrigation 
ditches. 


Miscellanea 


MopERN BuiLpine Toors.—The first of a series 
of demonstrations of power-driven hand tools for 
the building industry was opened on Wednesday, 
June 27th, by Mr. Duncan Sandys, Minister of 
Works, in a marquee in Watling Street, behind St. 
Paul’s Cathedral. 


Batt anD ROLLER BEearines.—The Minister of 
Supply has issued an Order revoking the Control of 
Ball and Roller Bearings (No. 2) Order, 1942, the 
purpose of which was to control the acquisition and 
stocking of ball and roller bearings by prime users. 
The No. 1 Order still remains in force. Copies of the 
revoking Order, known as the Control of Ball and 
Roller Bearings (No. 3) Order, 1945, can be obtained 
from H.M. Stationery Office. 


THe Late Mr. J. A. SmEETON.—We note with 
regret the death, in London, on June 24th, of Mr. 
John Alfred Smeeton. Mr. Smeeton, who was sixty- 
nine, received his early training as an engineer with 
Crossley Brothers and Beyer, Peacock and Co., Ltd. 
Later, he was associated with the British Perlit 
Iron Company, and in 1916 formed the company 
entitled John A. Smeeton, Ltd., and carried on 
business as a foundry expert, adviser, and agent. 
Mr. Smeeton was a member of the Institution of 
Mechanical Engineers and of the Iron and Steel 
Institute. 


DiamMonp Toots anp GavuGeEs.—Following the 
closing of the Diamond Tool Advisory Centre, the 
Council of the Gauge and Tool Makers’ Association 
accepted a suggestion that a new section of the 
Association should be formed for manufacturers of 
diamond tools and gauges. This section has now 
been established. At its first meeting Mr. Lewis E. 
Van Moppes, of L. M. Van Moppes and Sons, was 
elected Chairman of the Section. Applications for 
membership of the Section will be considered from 
manufacturers of shaped diamond tools, diamond 
indenters, lens drills, glazier’s diamonds, and 
diamond gauges. 


ProposED SocieTY OF ASSOCIATED BRITISH 
FirtER MaNUFACTURERS.—The growth of the 
filtration industry has been considerable during the 
war, and because of its probable increase in import- 
ance in the post-war era, it is proposed to form a 
Society of Associated British Filter Manufacturers. 
It is hoped that the Society will act as a medium 
for negotiation with Government Departments and 
other bodies and also deal with matters of general 
technical interest. A temporary Organising Com- 
mittee has drawn up a draft constitution, which 
will be submitted to the inaugural meeting of the 
Society. This will be held at the offices of Messrs. 
Peat, Marwick, Mitchell and Co., 94-98, Petty 
France, Westminster, London, S.W.1, at 2.30 p.m. 
on Friday, July 6th, 1945. Any one interested 
should communicate with Messrs. Peat, Marwick, 
Mitchell and Co. 


Personal and Business 


Sm STevEN BILstanpd and Major Malcolm Speir 
have been appointed directors of Scottish Airways, 
Ltd. 

Mr. B. Moore and Mr. R. E. P. Briebach have 
been appointed executive directors of Crompton- 
Parkinson, Ltd. 

Tue Stokes MacHrInE Company, of Philadelphia, 
manufacturers of presses for the production of metal 
parts from metal powder, generally referred to as 
powder metallurgy, have extended their connections 
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Street, London, W.1, by which the whole range of 
Stokes machines used for this purpose arg sold 
through this English company. 

THe Minister oF SuPpPty has agreod 
release of the Earl of Rothes from his appoinaall 
as Director of Tyres. He is being succeeded by Mr 
H. J. Holmes, Assistant Director. s 

Masor H. R. Kitner, M.C., managing di 
(aviation) of Vickers-Armstrongs, Ltd., Pee jem 
the board of Vickers, Ltd. Mr. L. I. G. Leveson hag 
been appointed a director of Vickers-Armstrongg, 
Ltd. 


Mr. Cuarzes H. CRABTREE, who for tho last four 
years has acted in an honorary capacity as chai 
and managing director of John Fowler and Qo, 
(Leeds), Ltd., on behalf of the Ministry of Supply, 
has resigned these positions. , 

Mr. Rawson F. Staa@, whose services were lent 
to the Ministry of Works and Buildings in December 
1940, in connection with the control of concrete 
products, has now resumed his duties in the coment 
interests of Thos. W. Ward, Ltd., Sheffield. 


Prorsessor D. T. A. TowNnenp, D.Sc., Ph.D, 
Livesey Professor of Coal Gas and Fuel Industries 
at Leeds University, has accepted an invitation 
from the Council of the British Coal Utilisation 
Research Association to the directorship of the 
Association. 

THE MINISTER OF FUEL AND PoWER has appointed 
Mr. Henry Nimmo, M. Inst. C.E., M.I. Mech. E,, 
M.1.E.E., to be an Electricity Commissioner with 
effect from July Ist, 1945, in succession to Sir 
Leonard Pearce, C.B.E., D.Sc., who has resigned hig 
appointment as part-time Commissioner as from 
that date. Mr. Nimmo has been Chief Engineering 
Inspector at the Electricity Commission since 1929 
and was formerly Electrical Inspector to the Govern. 
ment of Burma. 

THE contract for the rolling mills which are to be 
installed by the Darlington and Simpson Rolling 
Mills, Ltd., for the production of special light 
sections, has been placed with the Brightside 
Foundry and Engineering Company, Ltd., Sheffield, 
The order for the electrical equipment has been 
placed with the English Electric Company, Ltd., 
Stafford. The consulting engineers for the com- 
plete scheme are the International Construction 
Company, Ltd., London. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association for Scientific Photography 
Saturday, June 30th.—Alliance Hall, Westminster, 8.W.1. 
** Make the Photograph Tell a Story,” Harold White, 
2.30 p.m. 
Institution of Civil Engineers 

To-day, June 29th.—Great George Street, 8.W.1. Lecture 
by M. Demaret, Président, Société des Ingénieurs 
Civils de France. 5.30 p.m. 

Institution of Locomotive Engineers 
Friday, July 13th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Luncheon. 12.15 p.m. 

Institution of Mechanical Engineers 
To-day, June 29th.—Miptanp Brancn: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. Conference on the Unification of Screw 
Threads. 2.30 p.m. and 6.30 p.m. 
Tuesday, July 3rd.—Scorrisu Branco: Royal Tech- 
nical College, Glasgow. Conference on the Unifica- 
tion of Screw Threads. 2.30 p.m. and 6.30 p.m. 

Iron and Steel Institute 

Wednesday and Thursday, July 11th and 12th.—Inst. of 
Civil Engineers, Great George Street, Westminster, 
S.W.1. Annual general meeting. Wednesday, 
10.30 a.m.; Thursday, 9.45 a.m. 

Keighley Association of Engineers 
To-day, June 29th.—Devonshire Buildings, Devonshire 
Street, Keighley. Annual general meeting, 7.30p.m. 


Stephenson Locomotive Society 


Saturday, July 7th.—302, Buchanan Street, Glasgow. 








pouring of the arch lining of the tunnel, and the 





with Apex Construction, Ltd., 133-135, Oxford 
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“*Safetv Valves,” W. Notman. 3 p.m. 





